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examined,  and  if  found  to  be  loaded  with  deposits,  scanty  or 
albominons,  appropriate  diuretics  and  diluents  should  be 
given,  especially  infusions  of  digitalis  and  buchu,  soda  bicarb., 
potassa  citrat.,  or  acids  if  indicated.  No  food  or  drink  what- 
ever should  be  taken  by  the  patient  on  the  day  of  operation. 
Disinfect  tl^e  vagina  and  pudenda  by  sublimate  irrigations, 
1:6000,  repeated  twice  daily  for  a  week,  using  a  gravity  irri- 
gator, and  taking  care  not  to  push  the  tube  into  the  cervical 
canal.  ^ 

The  abdominal  walls  and  pubes  are  shaved,  well  scrubbed 
with  soap  and  water,  washed  with  ether,  and,  just  before  the 
operation,  a  towel  wet  with  warm  sublimate  solution  1:1000  is 
applied  over  entire  abdomen  and  pubes. 

Especial  attention  is  paid  to  the  navel  pit,  and  a  good  way  to  disinfect  this,  after  wash- 
ing as  above  described,  is  to  keep  it  lUIed  with  powdered  iodoform  for  two  or  three  days. 

TAe  Room: 

The  operating  room  should  be  light  and  airy.  All  superflu- 
ous furniture  and  carpets  should  be  removed.  The  walls, 
ceilings  and  floors  shoiild  be  well  cleaned  and  thoroughly 
fumigated  with  sulphur  on  the  day  before  the  operation.  On 
the  day  of  operation  nothing  should  be  done  in  the  room,  lest 
dust  should  be  raised.  The  temperature  of  the  room  should 
be  about  75°.  The  patient  should  be  etherized  on  a  firm,  high 
table,  covered  with  blanket  and  sheet.  The  surgeon  stands  on 
the  patient's  right,  and  the  table  on  which  are  placed  the  in- 
struments is  convenient  to  his  right  hand,  so  that  he  can  help 
himself. 

Oferator  and  Atsistantu  : 

The  operator  and  assistants  should  bathe  themselves  shortly 
before  the  operation,  and  should  put  on  clean  clothes.  The 
hands  and  arms  should  be  thoroughly  disinfected  by  soap  and 
water  (paying  especial  attention  to  the  folds  and  creases  of  the 
skin,  and  to  the  parts  covered  by  the  finger  nails),  and  by  sub- 
limate solution  1:1000.  No  one  present  should  have  touched 
infectious  objects  for  several  days.    Five  assistants  are  needed: 

1,  to  stand  opposite  operator,  prevent  intestines  from  protrud- 
ing, prevent  liquids  from  entering  abdominal  cavity,  etc.; 

2,  to  care  for  instruments  and  replenish  basins  with  clean 
water;  3,  to  sponge;  4,  tQ  r^uscitute  child;  5,  to  etherize, 


?s- 
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The  instraments  needed  are  as  follows.    They  should  be  thoroughly  scrubbed  with 

nail  brush,  especially  at  joints  and  grooves,  and  with  carbolic  solution  i  :ao,  or,  better  still, 

they  should  be  boiled  both  before  and  after  operation .    They  are  placed  in  groups  io  large 

baking  pans,  and  just  before  operation  are  covered  with  hot  distilled  water,  with  or  with- 

■    ont  carbolic  i  ^o : 

Two  sharp  scalpels— all  metal. 
Button-pointfed  history. 

Twelve  haemostatic  forceps,  S.  Wells'  latest  pattern. 
Three  pedicle  forceps,  S.  Walls'  latest  pattern. 
Strong,  sharp  scissors. 
Sponge  forceps. 

Needle-holder — ^the  less  it  is  used  the  more  rapidly  will  the  Work  be  done. 
Twelve  4-sided  needles,  some  two  and  some  three  inches  long,  which  are  without 
sharp,  cutting  edges,  and  can  be  used  without  a  needle-holder.     Some  are 
«  threaded  with  Chinese  silk,  sizek  i  and  s,  which  has  been  boiled  and  kept  in 

alcohol ;  some  with  chrome  catgut.  Also  some  curved  needles  threaded,  and 
some  fine  sewing-needles  threaded  with  fine  Chinese  silk,  for  wounds  of  bladder 
and  intestines. 

\*  Twelve  sponges,  including  four  "elephant-ear"  sponges,  which  have  been  thor- 

oughly cleaned  of  sand,  disinfected  by  carbolic  i  :so,  and  just  before  operation 
washed  in  distilled  water. 
Two  pieces  of  soft  rubber  tubing,  about  two  feet  long  and  as  thick  as  little  finger. 
'»  Powdered  iodoform ;  sublimate  solution,  I^ooo  ;  carbolic  solution,  i:ao;  distilled 

,  *'  water,  hot  and  cold  ;  basins,  buckets,  towels  ;  Alpha  syringe ;  gravity  irrigator  ; 

gutta-percha  tissue. 
'  Instruments  and  sponges  should  be  counted  before  operation,  and  .before  the  ab- 

dominal wound  is  closed. 

OPKBA-nON. 

i  An  assistant  having  ruptured  the  membranes,  a  bold  incis- 

ion is  made  in  the  median  line,  reaching  from  navel  to  within 
one  and  a  half  inches  of  the  pubes.  This  should  go  through 
stdn  and  superficial  layer  of  fat.  The  linea  alba  is  now  looked 
for,  and  incised  by  deUcate  strokes  with  the  belly  of  the  knife. 
Should  you  have  missed  the  linea,  you  will  be  apprised  of  it 
by  seeing  the  red  belly  of  the  rectus  muscle  appear  in  the 
wound.  If  so,  it  is  rapidly  drawn  away  from  the  median  line 
until  the  median  edge  of  the  muscle,  bounded  by  the  linea 
alba,  appears,  or  a  probe  is  pushed  transversely,  first  in  one 
direction,  then  in  the  opposite,  until  the  linea  is  struck.  No 
great  delay  is  allowable  in  finding  this  line.  Do  not,  as  hap- 
pened in  one  case,  spend  an  hour  and  a  half  thus ;  but,  having 
failed,  make  your  incision  in  the  rectus,  as  near  to  the  median 
line  as  possible.  Unquestionably,  however,  the  incision 
through  the  linea  makes  the  neatest  and  dryest  wound.  Be- 
neath the  linea,  appears  the  transverse  fascia  shining,  and 
with  transverse  striations. 

The  thin  subperitoneal  fat  appears,  just  under  the  transverse 
fascia.    It  should  be  seized  on  either  side  with  hemostatic 
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forceps,  held  well  up  so  as  to  form  a  fold,  and  divided  by  light 
strokes.  If  any  spnrting  has  occurred,  it  has  been  checked  by 
forweps.  Before  opening  peritoneum,  all  oozing  is  stopped  by 
sponges,  forceps,  or  catgut  ligatures.  The  peritoneum  is  held 
up  on  either  side  by  forceps,  amd  by  allowing  light  to  shine 
through  the  fold,  or  by  rolling  it  between  the  finger  and 
thumb,  the  absence  of  anything  but  peritoneum  in  the  line  of 
incision  is  demonstrated.  It  is  now  carefully  incised  so  as  to 
allow  the  entrance  of  two  fingers.  The  wound  is  now  enlarged 
up  to  umbilicus,  or  through  and  above  it  if  necessary,  in  order 
to  allow  room  to  lift  out  the  uterus — the  two  fingers  serving 
as  a  guide  and  protecting  the  subjacent  parts. 

With  a  long  needle,  silk  sutures,  each  about  three  feet  long, 
are  rapidly  passed  across  the  upper  half  of  the  wound ;  they 
are  placed  about  an  inch  apart,  and  pass  through  all  the  lay- 
ers of  the  wound  about  an  inch  from  either  edge.  The  ends 
on  each  side  are  secured  by  a  pair  of  hemostatic  forceps.  The 
loops  of  these  sutures  are  passed  over  the  fundus  of  the 
uterus,  and  that  organ  is  lifted  gently  out  of  the  cavity,  and 
surrounded  by  towels  wet  with  hot  water.  The  sutures  are 
then  drawn  and  tied  in  such  a  way  as  to  close  the  abdominal 
cavity  behind  the  uterus.  During  these  steps,  the  assistant 
retains  the  omentum  and  intestines  in  place  by  his  hands  or 
large  sponges.  Two  large  towels,  moistened  by  hot  distilled 
water,  are  now  laid  over  the  abdomen,  back  and  to  the  sides  of 
the  uterus,  and  covered  with  gutta-percha  tissue. 

Elastic  tubing  is  now  passed  over  the  fundus  and  down  to 
the  cervix,  drawn  tight  and  rapidly  secured  by  a  pedicle  for- 
ceps or  a  silk  ligature. 

Leopold's  latest  advice  ia  to  avoid  the  rubber  tubinf;,  unless  you  arc  forced  to  use  it 
by  bleeding.  He  closes  the  abdomen  behind  the  uterus  by  a  continuous  suture.  Many 
aathoritieE  empty  the  uterus  before  rcmovinff  it  from  the  abdominal  cavity.  If  this  plan 
is  followed,  soiling  of  the  pentoneum  must  be  avoided  by  keeping  the  abdominal  parietes 
is  close  contact  with  the  uterus,  and  by  protecting  it  with  towels  and  sponges. 

Make  an  incision  about  five  inches  long  in  the  median  line 
of  the  uterus,  avoiding  both  fundus  and  cervix,  as  these  are 
the  most  vascular  portions.  Deliver  child  by  head  or  by  heels, 
as  either  extremity  presents.  If  the  uterine  wound  should 
prove  too  small,  do  not  tear  it,  but  enlarge  by  knife.  If  you 
meet  placenta,  go  boldly  through  it,  or  separate  it. 

An  assistant  now  gives  a  hypodermatic  injection  of  a 
syringeful  of  fluid  extract  ergot. 
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Evert  the  ntems,  so  that  yon  can  examine  it«  inner  snrfaoe, 
and  rapidly,  gently,  and  cautiously  remove  placenta,  mem- 
branes, and  clots ;  with  a  sponge,  carefully  clean  the  whole 
mucosa,  especially  the  tube  openings.  After  this  cleaning 
process,  sponge  the  mucosa  with  3  per  cent  carbolic,  and 
douche  the  wound  with  the  same  solution.  If  hemorrhage 
occurs,  which  is  not  readily  checked  by  other  means,  apply 
vinegar  or  alcohol.  Pack  the  uterine  cavity  with  damp  car- 
bolized  sponge,  to  which  forceps  have  been  fastened,  and  knead 
the  womb  gently  until  it  contracts  thoroughly. 

Carefully  coaptate  the  edges  of  the  uterine  wound,  and  pass 
ten  or  twelve  deep  silk  sutures,  entering  the  needle  about  half 
an  inch  from  the  edge  of  the  wound,  and  passing  down  to  and 
merely  catching,  but  not  going  right  through  the  mucosa. 
When  the  uterus  is  contracted,  these  sutures  should  be  about 
one-fourth  inch  apart.  The  ends  on  each  side  are  all  grasped 
by  a  pair  of  hemostatic  forceps.  The  sponge  is  now  removed 
and  the  uterine  cavity  sprinkled  with  iodoform ;  the  wound  is 
given  a  final  cleaning,  if  necessary.  Bleeding  points,  if  any, 
are  tied  with  thin  catgut,  passing  it  around  the  orifice  of  the 
vessel,  with  a  needle,  if  required.  The  wound  is  carefully  ad- 
justed by  the  hands  of  the  assistant,  applied  laterally,  the 
sutures  tied  and  their  ends  cut  off.  Next,  a  continuous  or 
interrupted  superficial  suture  of  fine  silk  or  chrome  catgut  is 
applied  to  the  peritoneum,  the  stitches  passing  between  the 
deep  sutures.  The  needle  passes  into  the  peritoneum  about 
three-eighth  of  an  inch  from  the  cut  edge,  out  again  about 
one-eighth  of  an  inch  from  the  same  edge,  across  the  wound, 
into  the  opposite  peritoneal  surface,  one-eighth  of  an  inch 
from  the  edge,  and  finally  out  three-eighths  inch  from  the 
edge.  When  this  suture  is  tightened,  two  serous  surfaces  are 
opposed  by  flattened  surfaces,  constituting  the  famous  serosa- 
serous  suture. 

The  main  point  in  the  modem  section  is  the  firm  and  even  closing  of  the  uterine  wonnd 
by  accurate  suturing;  of  the  muscularis,  combined  with  welting  of  the  serosa,  so  that 
union  of  the  latter  membrane  at  least  may  occur  in  a  few  hours  and  thus  prevent  all 
leakage. 

The  uterus  is  now  excited  to  permanent  contraction  by 
pressure,  and  the  elastic  tubing  removed.  The  parts  are 
thoroughly  cleaned  with  distilled  water  and  the  temporary 
sutures  through  a'bdomiual  walls  removed.    The  retro-utehne 
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ponch  and  the  abdominal  cavity  generally  are  thoroughly  bnt 
gently  cleaned,  if  necessary,  by  damp  sponges,  or  by  pouring 
in  warm  distilled  water  and  removing  with  large  sponges.  If 
the  operation  has  been  carefully  made,  but  very  little  deaning 
will  be  required.  The  omentum  is  carefully  smoothed  down 
over  intestines  and  the  uterus  replaced.  One  or  more  elephant* 
ear  sponges  held  by  forceps  are  placed  under  the  abdominal 
wound,  to  be  removed  just  before  the  wound  is  finally  closed. 

The  peritoneum  is  closed  by  a  continuous  catgut  suture,  and 
the  abdominal  walls  by  silk  sutures  about  one-half  inch  apart, 
and  passed  about  three-eighths  inch  from  the  edges  of  the 
wound,  passing  ugh  all  the  layers  of  tissue,  except  the  peri- 
toneum. After  a  final  application  of  warm  sublimate  solu- 
tion, the  wound  is  thoroughly  covered  with  a  pad  of  eight 
thicknesses  of  cheese-cloth,  saturated  in  a  twelve  per  cent  glyc- 
erole  of  carbolic.  One  or  two  pads  of  absorbent  cotton  are 
placed  over  this,  and  secured  in  place  by  broad  and  long  strips 
of  plaster.  Masses  of  absorbent  cotton  are  now  placed  over 
entire  surface  of  abdomen,  and  firmly  compressed  by  a  tight, 
many-tailed  flannel  bandi^e.  Finally,  one  or  two  teaspoons- 
ful  of  powdered  iodoform  are  placed  in  the  vagina,  in  contact 
with  the  cervix.  If  the  temperature  remains  normal,  or 
nearly  so,  the  wound  is  not  exposed  for  three  days.  If  any 
sutures  are  cutting  or  are  causing  irritation,  they  are  removed, 
and  the  remaining  sutures  are  removed  one  by  one  as  union 
becomes  firm. 

The  points  essential  to  success  in  Caesarian  section  are  early 
operation,  perfect  and  permanent  closure  of  the  uterine 
wound,  and  complete  cleanliness. 

121  Winston  street. 


Poisoning  bt  Iodol. — Pallin  applied  75  grains  of  iodol 
after  removing  a  sequestrum  from  the  clavicle.  During  the 
evening  of  the  same  day  the  patient  became  delirious,  and  on 
the  following  day  his  temperature  was  102.2°,  his  pulse  was 
136,  small,  irregular;  he  vomited  and  was  apathetic.  The 
urine  showed  traces  of  albumen  and  a  weak  iodine  reaction. 
Although  the  dressing  was  changed  immediately,  the  symp- 
toms lasted  four  days  longer. 


SELECTED. 


THE   WATBR   STSTBM — HOW  THE  PBOPLB  OP  LOS 
ANGELBS  OBTAIN  DBINK. 

Db.  Haqan,  the  Health  Officer,  has  prepared  the  following 
descriptioii  of  the  water  supply  of  this  city : 

There  are  three  systems  of  domestic  water  supply  in  the 
city,  namely,  City  Water- Works,  Citizens'  Water  Company, 
and  Mountain  Water  Company.     , 

The  City  Water-Works  supply  domestic  water  for  the  least 
elevated  portions  of  the  city,  including  the  business  part  of 
the  city.  This  company  gets  its  supply  from  Crystal  Springs, 
a  natural  reservoir  or  lake  some  five  miles  up  the  Los  Angeles 
river.  This  supply  is  evidently  kept  up  by  the  water  filtering 
through  the  ground  from  the  river.  The  water  is  clear  and 
of  very  good  quality.  From  this  fountain  the  water  is  con- 
ducted in  an  under-grotind  fiume  to  a  large  reservoir  on  the 
hill  north  of  the  city.  The  reservoir  contains  twenty  millions 
of  gallons,  and  the  water  is  distributed  from  this  reservoir  in 
pipes  to  consumers. 

The  Citizens*  Water  Company  supplies  the  higher  eleva- 
tions, including  the  hills  in  the  northwestern  part  of  the  city. 
Their  supply  is  taken  from  the  Los  Angeles  river  some  ten 
miles  above  the  city,  and  conducted  from  its  source  to  a  reser- 
voir located  in  the  city  east  of  the  Sisters'  Hospital.  The 
water  is  then  forced  by  steam  pumps  to  a  large  distributing 
reservoir  two  hundred  feet  above  its  source.  These  reservoirs, 
both  receiving  and  distributing,  are  roofed  over,  and  also  pro- 
tected from  drainage  from  the  surrounding  land.  This  com- 
pany is  now  supplied  vrith  Hyatt's  filter,  one  of  the  finest 
filtering  machines  in  the  United  States.  Their  water  supply 
is  now  abundant,  pure  and  wholesome. 

The  Mountain  Water  Company  is  a  new  company  whose 
pipes  have  just  reached  East  Los  Angeles.  The  water  supply 
comes  from  the  mountains,  first  supplying  the  town  of  G^a^- 
vanzo,  then  reaching  and  supplying  a  portion  of  the  citizens 
of  East  Los  Angeles. 

WELLS. 

A  very  considerable  proportion  of  the  citizens  are  yet  sup* 
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A  certis  potias  et  exploratis  petendum  esse  prsesidium ;  id  est,  his  quae  experientia  in  ipsis  cura- 
tionibus  docuerit ;  sicut  in  ceteris  omnibus  artibus :  nam  ne  agricolam  quidem  aut  gubematorem 
disputatione,  sed  usu,  fieri.  Celsus. 


He— the  surgeon— should  be  courteous  and  condescending,  bold  in  security,  cautious  in  time  of 
danger,  avoiding  impracticabilities,  compassionate  to  the  infirm,  benevolent  to  his  associates,  cir- 
cumspect in  his  prognostication,  chaste,  sober,  pious,  and  merciful,  not  greedy  of  gain,  no  extor- 
tioner, but  looking  to  his  fee  in  moderation,  according  to  the  extent  of  his  services,  the  ability  of 
his  patient,  the  result  of  his  treatment,  and  a  proper  sense  of  his  own  dignity. 

Gut  de  Chauuac. 


We  may  not  only  rank  Chirurgery  among  the  Sciences ;  but  look  on  it  as  one  of  the  noblest,  most 
certain,  and  most  necessary  of  them  ail.  Dionib. 


The  nobility  and  dignity  of  Chirurgery  are  too  well  known  to  want  the  help  of  an  oratour  to  set 
them  forth.  If  a  panegyrick  were  necessary,  it  were  best  made  by  running  through  the  particulars 
of  the  art,  and  the  history  of  the  diseases  cured  thereby.  Wiseman. 


PBEFACE. 


The  object  of  this  work,  as  set  forth  in  the  first  edition,  issued  in  1859,  is 
to  furnish  a  systematic  and  comprehensive  treatise  on  the  art  and  science 
of  surgery,  considered  in  the  broadest  sense ;  one  that  shall  serve  the  prac- 
titioner as  a  faithful  and  available  guide  in  his  daily  routine  of  duty.  My 
aim  has  been  to  embrace  the  whole  domain  of  surgery,  and  to  allot  to  every 
subject  its  legitimate  claim  to  notice  in  the  great  family  of  external  diseases 
and  accidents.  If  a  larger  space  than  is  customary  has  been  devoted  to  the 
consideration  of  inflammation  and  its  results,  or  the  great  principles  of  sur- 
gery, it  is  because  of  the  conviction,  grounded  upon  long  and  close  observa- 
tion, that  there  are  no  subjects  so  little  understood  by  the  general  practitioner. 
Special  attention  has  also  been  bestowed  upon  the  discrimination  of  diseases ; 
and  an  elaborate  chapter  has  been  introduced  on  general  diagnosis. 

The  work,  although  presented,  as  its  title  indicates,  as  a  formal  and  sys- 
tematic  treatise,  is  founded  upon  the  courses  of  lectures  which  it  has  devolved 
upon  me  to  deliver  during  the  last  thirty-two  years ;  first  in  the  University 
of  Louisville,  for  a  long  time  the  most  flourishing  medical  school  in  the 
Southwest,  and  more  recently  in  the  Jefferson  Medical  College  of  this  city, 
from  which,  in  1828, 1  received  my  degree.  During  all  that  period,  I  have  been 
unceasingly  devoted  to  the  duties  of  an  arduous  practice,  both  private  and 
public ;  to  the  study  of  the  great  masters  of  the  art  and  science  of  medicine 
and  surgery;  and  to  the  composition  of  various  monographs  having  a 
direct  bearing  upon  a  number  of  the  subjects  discussed  in  these  volumes. 
The  work  should,  therefore,  be  regarded  as  embodying  the  results  of  a 
large  personal,  if  not  of  a  ripe,  experience,  of  extensive  reading,  and  of 
much  reflection ;  in  a  word,  as  exhibiting  surgery  as  I  myself  understand  it, 
and  as  I  have,  for  so  many  years,  conscientiously  taught  it.  If,  uix)n 
certain  points  of  doctrine,  I  have  been  obliged  to  differ  from  colaborers  of 
acknowledged  authority  and  of  the  highest  professional  eminence,  it  is 
because  I  have  found  it  impossible  to  do  otherwise.  As  Luther  said  at  the 
diet  of  Worms, "  hier  stehe  ich,  ich  kann  nicht  anders,"  so  I  may  declare 
that  what  I  have  here  written,  I  have  writtep  "olemn  conviction 
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of  its  truth,  although  certainly  not  without  a  strong  sense  of  my  fallibility 
and  shortcomings. 

The  favor  with  which  the  work  has  been  received  is  sufficiently  attested 
by  t^e  rapid  exhaustion  of  four  large  editions,  by  its  translation  into  the 
Dutch  language,  and  by  the  universal  commendation  bestowed  upon  it  by  the 
periodical  press,  both  at  home  and  abroad.  This  evidence,  so  gratifying  to 
my  feelings  as  an  author,  instead  of  abating  my  ardor,  has  only  served  to 
stimulate  me  to  increased  exertion  to  render  the  work  still  more  useful  as  a 
faithful  exponent  of  the  existing  state  of  the  art  and  science  of  surgery. 

Upon  the  edition  now  issued  upwards  of  five  years  of  arduous  labor  have 
been  expended.  Every  chapter  has  been  thoroughly  revised ;  the  text  has 
been  augmented  by  an  amount  of  matter  fully  equal  to  four  hundred  and 
fifty  pages ;  and  numerous  new  woodcuts,  nearly  all  expressly  prepared  for 
the  purpose,  have  been  introduced.  Many  portions  have  been  entirely 
rewritten,  and  every  effort  has  been  made  to  condense  the  language ;  while 
an  enlargement  in  the  form  of  the  work  has  prevented  any  considerable 
increase  in  the  number  of  pages.  The  general  arrangement  is  the  same  as  in 
the  previous  imprints ;  and  the  additions,  for  the  most  part  widely  scattered 
through  the  text,  are  essentially  of  a  practical  character. 

To  Dr.  S.  "W.  Gross  my  thanks  are  due  for  important  aid  rendered  me  in 
recasting  the  chapters  on  Inflammation,  on  Morbid  Growths,  and  on  Minor 
Surgery,  the  collection  of  statistics,  the  preparation  of  the  index,  and  the 
correction  of  the  press.  Dr.  TVilliam  Thomson,  surgeon  to  "Wills  Hospital, 
has  been  kind  enough  to  revise  the  section  on  the  Diseases  of  the  Eye,  and 
to  him  I  am  exclusively  indebted  for  the  valuable  remarks  upon  refraction 
and  accommodation.  To  Dr.  Barnes,  Surgeon-General  of  the  United  States 
Army,  I  am  under  obligations  for  many  of  the  cuts  which  illustrate  the 
subject  of  Gunshot  "Wounds. 

Of  the  engravings  which  adorn  the  volumes  upwards  of  six  hundred  are 
original.  The  remainder  have  been  copied  from  the  large  collection  in  the 
possession  of  Mr.  Lea,  due  creAit  having  been  awarded  in  every  instance  to 
the  original  source  where  the  fact  could  be  satisfactorily  ascertained.  Messrs. 
Gerarig  and  Kolbd,  of  this  city,  and  Messrs.  Tiemann  &  Co.,  of  New  York, 
have  supplied  me  with  numerous  engravings  illustrative  of  the  latest  im- 
provements in  surgical  instruments,  apparatus,  and  appliances. 

8.  D.  GROSS. 
Jefferson  Medical  College, 

Philadelphia,  June  1st,  1873. 
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GENERAL   SURGERY. 


VOL.  I.— 3  (  33  ) 


» 


I 
I 


It  is  very  difliciiU,  if  not  impossible,  in  the  present  state  of  tlie  science,  to  offer 
any  satisfactorj*  definition  of  irritation,  or  to  assign  to  tliis  oxi)ression  its  true  patho- 
logical and  practical  imjiort,  without  an  intimate  linowledge  of  syinpath>'  or  of  lliose 
various  and  mysterious  relations,  anatomical  and  functional,  which  exist  among  the 
different  organs  and  tissues  of  the  body,  and  which  thus  serve  to  Iniid  them  all  up 
into  one  harmonious,  uniform,  and  connected  system.  Irritation  and  s^yrapatlty  are 
not  only  closely  associated  together,  in  all  the  great  operations  of  the  economy,  but 
they  so  constantly  run  into  each  other  as  to  render  it  impossible  always  to  draw  a 
precise  line  of  distinction  between  them,  or  to  determine  what  part  the\'  respectively 
pby  in  tlie  production,  propagation,  and  etlect  of  disease.  Much  of  what  has  been 
written  ui^n  these  topics  has  necessarily  been  exceedingly  obscure,  de(x.'nding  not 
merely  upon  the  intrinsic  dilllcullics  of  the  subject — great  and  perplexing  as  they 
certainly  are — but  upon  the  uuphilosophical  rnauner  in  which  tlicy  have,  for  the  most 
part,  been  discussed  by  surgeons,  whose  autiiority  lias  not  only  never  Itccu  disputed, 
but  regarded  with  a  blind  devotion  as  surprising  as  it  has  generally  been  unaccottnt- 
able.  To  arrive  at  any  other  conclusion  from  an  attentive  [)erusal  of  their  writings, 
is  impossible.  Every  page,  nay,  almost  every  paragnijih,  bears  testimon\'  to  the  fact 
that  they  have  constantly  confounded  together  allections  of  a  very  different,  and 
even  of  an  opposite  nature;  that  they  have,  in  nnmberlesa  instances,  violated  their 
own  definitions  of  disease;  and  that  they  have  attempted  to  establish  systems  of 
treatment  based  upon  principles  of  the  most  erroneous  and  unfounded  ch.aracter. 

Wliat  is  irritation?  Is  it  an  entity  or  a  mere  myth,  a  certain  undefinable  srune- 
thing,  which  no  one  can  see,  but  which  every  one  may  recognize  by  its  eHerts? 
Perhaps  the  best  definition  that  can  l>e  given  is  that  it  is  a  disordered  state  of  the 
nerves  of  l he  affected  part,  attended  witli  more  or  less  pain  and  functional  disturbance, 
but  not  with  inflammation,  although  it  may  lead  to  that  result,  if  not  timoously 
arresteil:  in  other  words,  irritation  is  a  disease  the  predominant  s^'mptoni  of  which 
is  nervous  tlerangement.  Viewed  in  this  light,  it  may  be  considered  as  holding  the 
same  relation  to  tlie  nervoas  system  that  inflammation  bears  to  the  vascular;  the  one 
consists  essentially  in  disordered  sensation,  the  other  in  disorderetJ  circulation;  in 
the  one  there  is  pain,  l)ut  it  is  the  pain  of  perverted  sensation;  in  the  other  there  is 
pain  also,  but  it  is  the  pain  of  inflammation,  as  is  evince*!  by  the  concomitant  vas- 
cular injection,  discoloration,  and  tumefaction,  which  are  wanting  in  the  tbrmer.  The 
diiferences  between  irritation   and  inflammation  have  sometimes  been   defined  by 

Ititig  that  the  former  terminates  where  the  latter  begins;  as  congestion  may  be 

d  not  to  be  inflammation,  but  the  prelude  to  that  aflTcction.  lioth  may  be  merged 
In  the  latter  disease,  and  ma^',  consequently,  serve  to  augment  and  perjietuate  it. 

Irritation  may  be  of  limited  extent,  as  when  it  is  confined  to  one  particular  organ, 
or  part  of  the  body,  and  is  then  said  to  be  local;  on  the  other  hand,  it  is  sometimes 

(  35  ) 


36 


IRRITATION    AND    SYMPATHY. 


widely  ilirt'used,  nmnilestiug  itselT  at  numerous  points,  and  constituting  what  is 
tei'im;il  gt-iieral  irritation,  of  which  one  of  the  nio.st  lauiiliar  illustrations  occui-s  in 
nLTVous  shofk,  consequent  upon  severe  injury.  It  is  also  divided  into  direet  and 
indirect ;  in  the  former  case,  the  irritation  displays  itself  at  the  place  of  the  moriiific 
impression ;  in  the  hitter,  ou  the  contrary,  it  oecnrs  at  a  situation  more  or  less 
remote,  sympathy  and  reflex  action  heiu<f  tiie  agents  of  its  trauf-mission.  An  exatn- 
plu  of  direct  irritation  ia  afforded  in  liie  intolerance  of  light  which  results  from  over- 
fatigue of  tlie  eye;  and  of  the  indirect,  in  the  convulsions  which  supervene  upon  the 
presence  of  worms  in  the  alimentary  canal,  the  irritation  being  communicated  here 
from  the  nerves  of  the  bowels  to  the  spinal  con],  or  the  cereVtro-spinal  axis,  and  from 
thence  to  the  nerves  of  tbe  voluiitury  muscles,  the  seat  of  the  spasmodic  action. 

Local  irritation  may  manifest  itself  in  a  great  variety  of  ways  and  circumstances. 
It  is  generally  excited  by  the  ccmtact  of  some  extraneous  substance,  or  agent,  foreign 
tt>  the  part,  and,  therefore,  a  source  of  ofl'once  to  it.  Thus,  a  drop  of  alcohol,  falling 
upon  tlie  eye,  instantly  produces  pain,  and  injection  of  tlie  conjunctiva,  with  an 
abundant  liow  of  tears;  the  organ  resents  tlie  aggression,  and  the  consequence  is  a 
marked  perversion  both  of  sensation  and  circulation,  whicli,  the  exciting  cause 
ceasing  to  operate,  soon  passes  otT,  tlie  parts  regaining  their  comfort  an<l  accustomed 
action;  or,  the  cause  cnnt inning  in  play,  violent  and  even  destructive  inflammation 
may  succeed,  the  minor  evil  being  mergeil  into  the  mrtjor.  A  pinch  of  snulT  will  excite 
sneezing  by  tlie  irritation  which  its  presence  induces  in  the  pituitary  meml>rflnc ;  on 
tlie  same  principle,  some  emetics  cause  vomiting,  some  cathartics  purging,  and  some 
diuretics  an  increased  secretion  of  urine.  When  the  hand  is  held  near  a  hot  stove, 
or  rubbed  with  spirits  of  ammonia,  the  skin  |iresently  shows  signs  of  irritation  :  its 
sensibility  is  pervertetl,  it  bums  and  stings,  and  becomes  intensely  red.  All  tliese, 
and  numerous  analogous  cases  that  might  easily  be  adduced,  if  it  were  necessary, 
nro  examples  of  local  irritation,  or  of  pon'crted  nervous  action,  accompanied  by 
vascular  dotenuination,  but  not  by  inflammation,  although  such  an  event  is  certain 
to  occur,  if  the  exciting  cause  of  the  irritation  be  not  promptly  removed. 

Indirect,  or  reflex  irritation,  like  the  direct,  also  dis|»layR  ititelf  in  diUcrent  ways, 
and  not  unfrequently  in  a  manner  not  less  singular  than  perplexing,  defying  all 
elfurt  at  explanation.  The  subject  offers  a  wide  field  for  contemplati<ui  and  study. 
Here  I  can  only  glance  at  a  few  of  tlie  more  prominent  facts  which  natundly  connect 
themselves  with  such  a  discussion.  To  do  anything  even  like  partial  justice  to  the 
subject,  it  will  be  proper  to  consider  i1^  in  relation  to  the  principal  organs  of  the 
body,  a  procedure  which  will  necessarily  bring  up  the  question  of  sympath}-,  as  a 
knowledge  of  the  latter  is  indispensable  to  a  correct  appreciation  of  the  former,  and 
conversely. 

It  would  be  out  of  place  in  a  work  of  this  kind  to  inquire  into  the  natare  of  aym- 
path}^  All  that  we  know  respecting  it  is  that  there  exists,  both  in  health  and 
in  disease,  an  intimate  relationship  between  certain  organs  and  tissues,  tlie  result 
either  of  a  continuity  of  sLiucttire,  similarity  of  tissue,  or  of  ties,  of  which  anatomy 
and  physiology  have  failed  to  point  out  the  true  character,  hi  health,  this  action 
is  carried  on  so  impercepli!>ly  as  to  escape  attention;  but,  whenever  there  is  any 
serious  disorder  of  the  system,  it  manifests  itself  at  every  point,  serving  at  once,  at 
least  in  many  cases,  to  indicate  the  nature  of  the  lesion,  and  the  [larticnlar  tissues, 
or  set  of  textures,  which  it  implicates.  It  is  not  difHcult  to  account  for  the  sym- 
pathy that  exists  Ijctvveen  ]>art8  that  are  united  together  by  continuity  of  structure, 
as,  for  instance,  the  eye  and  nose,  or  the  bladder  and  urethra;  or  \>y  similarity  of 
structure,  as  the  fibrous  membranes,  the  diseases  of  which,  as  gout  and  rbeuniatisro, 
are  sometimes  suddenly  transferred  from  one  to  another :  but  in  other  case!? — and 
these  constitute  some  of  the  most  interesting  and  important  exce[»tion8 — no  crmnoc- 
tion  of  any  kind  can  be  traced,  and  we  are  therefore  left  in  douht  in  respect  to  its 
real  character.  It  is  only,  then,  by  studying  these  effects,  as  they  exhibit  themselves 
in  ditferent  parts  of  the  body,  and  under  dillerent  circumstances,  that  our  knowledge 
of  them  can  be  made  practically  available. 

L  Nernous  Si/stem. — The  brain,  from  its  elevated  position  in  the  scale  of  organs, 
and  its  importance  to  health  and  life,  is  subject,  in  a  remarkable  degree,  to  the  causes 
which  develop  and  inlbience  irritation.  Connected,  cither  directly  or  indirectly, 
with  every  other  organ  and  tissue  of  the  body,  its  functions  are  liable  to  be  disturbed 
in  every  variety  of  way,  and  in  every  possible  degree,  from  the  roost  simple  oud 
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alinosl  iiupcrccptihle  departure  from  the  normal  statnlard  to  the  most  complete  and 
thorough  perversion,  amoinitiiig,  at  times,  to  total  anuihilMtion  f>r  sensation.  Hence, 
it  is  not  surprising  that  while  tlie  Uvain  ia  itHcU"  a  »ouice  of  irritation  to  otiier  parts, 
it  should  rn  its  turn,  Ite  more  or  less  seriously  at!ecte<l  by  irritation  having  its  seat 
in  reiuote  structures  operating  upon  it  through  sympathy,  or  retlex  action.  It  is  in 
is  manner  that  are  developed  many  of  the  most  distressing  diseasea  of  the  cerebrum 
d  cvrebcMlum,  and  also,  as  a  natural  consequence,  of  the  mind ;  and  what  is 
marknble  is,  some  of  the  most  disastrous  lefiions  often  have  their  origin  in  appft- 
rontly  the  most  trivial  cerebral  irritation,  which,  but  for  neglect  or  ignorance,  might 
usually  be  relieved  by  the  most  simple  treatment.  Tlie  arachnitis  of  infancy  gene- 
rally IjegLns  in  reflex  irritation,  which  has  its  seat  in  the  bowels,  stomach,  liver,  iskiu, 
gums,  fretted,  perhaps,  by  the  pressure  of  an  advancing  tooth.  8ticU  cases  are  of 
n*lant  occurrence  in  this  country,  during  otir  hot  summer  months,  and  there  are 
none  which  are  more  justly  dreaded  b^'  the  practitioner.  The  influence  of  this  kind  of 
irritation  is  often  foroilily  exhibited  in  traumatic  dcliiium,  ur  that  excited  state  of  the 
brain  con.sec|uent  upon  accidents  antl  operations,  CHjKcially  in  subjects  of  intemperate 
habits  and  of  a  ncnous  teraperumeiit ;  tlie  brain  apjK^ars  to  lie  in  a  state  of  the  utmost 
tension  from  jx-nt-up  irritability,  which  nothing  but  the  most  liberal  use  of  anodynes  can 
generally  control ;  all  the  symptoms  are  such  ns  to  preclude  the  idea  of  the  existence 
of  inflammation  in  the  cerebnd  substance,  nor  is  it  by  any  means  certain  that  there  is 
alwjiys  gastritis,  although  usually  there  is  marked  derangement  of  the  stomach.  In 
disorder  of  the  uterus,  the  brain  is  often  atfecte<l  by  reflex  irritation,  as  is  plainly 
e>inoed  by  the  eccentric  phenomena  which  so  generally  attend  hysteri(;al  diseases. 

On  the  other  hand,  disease  of  the  brain  is  often  productive  of  serious  irritation,  or 
disease  in  other  parts.  Thus,  after  concussion  of  this  org;in,  it  is  by  no  means  tm- 
common,  after  the  main  symptoms  of  the  accident  have  subsided,  to  meet  with  i>a- 
ralysis  of  one  side  of  the  face,  occasional  vomiting,  consti{)ation  of  the  bowels,  irri- 
Libility  of  the  blailder,  or  ilisejise  of  the  sphincters,  causing  involtmtary  discharges 
of  urine  and  feces. 

The  sympatlietic  relations  between  the  cerebellum  and  testes  have  alwaj's  been  a 
matter  of  observation,  and  atlord  a  ready  ex|)lanntion  of  the  occurrence  of  certain 
diseases,  which,  but  for  a  knowle<lge  of  this  fact,  would  l»e  impossible,  Military  sur- 
geons long  ago  noticed  that  wounds  of  the  ocei|nit,  even  when  they  do  not  iriMilve  the 
sobstance  of  this  portion  of  the  brain,  are  often  followed,  at  variable  periods  alter 
recover}*,  by  atrophy  of  the  testicles.  Injuries  of  the  cerebellum  have  iK-en  known 
to  lie  succcetled,  within  a  short  time  after  their  infliction,  by  the  most  violent  sexnid 
excitement.  A  case  of  gunshot  wound,  in  a  man  twenty-five  years  of  age,  relateil  to 
me  b^'  I>r.  Donne,  admirably  illustrates  tlic  nature  of  such  a  lesion.  The  ball,  a  common 
rifle  one,  penetrated  the  skull  near  the  lambdoidal  suture,  whence  it  passed  obliquely 
downwards  and  backwards,  lodging,  there  was  every  reason  to  believe,  in  the  c«'re- 
bellura.  The  reaction,  which  was  very  slow,  was  attended  with  excessive  excitement 
of  the  genital  organs.  Intense  priapism  sujiervened  on  the  fifth  day,  attended  with  the 
most  extraordinary  salacit\',  which  foniu'cl  the  all-absurVitng  topic  of  the  man's  remarks 
during  his  semilucid  intenals  u[>  to  the  time  of  his  death,  nine  days  after  the  receipt 
of  the  injury.  Ncx'tumal  pollutions  and  tin;  habit  of  on.inism,  in  their  most  degrad- 
ing forms,  are  often  excite<l  and  kept  np  by  a  diseased  state  of  the  brain  operating 
prvjudicially  upon  the  testes  and  seminal  vesicles.  The  efl'ect  may  be  produced  simply 
by  inflammation  of  the  cerebral  tissues,  or  by  the  pressure  occasioned  by  some  morbid 
growth,  as  a  flbrous,  scrofulous,  or  eneephaloid  tumor. 

Tlie  study  of  the  sympathies  and  irritations  of  the  npinal  cord  naturally  ff»llows 
tluit  of  the  brain.  Connected,  as  this  cord  is,  on  the  one  hand,  by  the  nerves  which 
are  detached  from  its  substance,  with  the  organs  of  volition  and  of  special  sensation, 
and,  on  the  other,  by  the  anastomoses  of  these  same  nerves  with  those  of  the  great 
trisjjlanchnic  system,  its  symj)athiea  an<i  relations  are  as  universal  as  they  are  close 
and  intricate.  Hence  whatever  has  a  tendericy  to  derange  these  consentane<3U.s  move- 
ment*, must  necessarily  be  a  source  of  rlisease,  often  of  a  wide-spread,  if  not  of  an 
all-abrforbiug  character.  Concussion,  for  exani|)le,  of  the  spinal  cord,  when  not  imme- 
diately f<>llowe<l  by  »leath,  is  generally  proiluctive  of  excessive  prostration  of  the  vital 
GtiWTTS,  har<lly  less  extensive  and  fiital  than  that  of  the  brain  itself.  Life  oft^-n  hangs 
t4?^rany  for  hours  upon  a  mere  thread;  the  face  is  ghastly  pale,  tlie  pulse  weak  and 
flattering,  the  breathing  hardly  perceptible.  In  the  milder  forms,  the  mind  is  fre- 
iioaatly  disonlereil  for  <lays,  the  bladder  is  excessively  irritable,  the  bowels  are  cos- 
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tive,  the  eye  sees,  objects  eonfuscilly,  and  the  eur  is  moapable  of  accurately  nothig 
sound.  There  are  many  diseases  which  ma^'  induce  spinal  irritution;  I  shall  allude 
oiil3'  to  inflammation,  ulceration,  and  displacement  of  the  uterus,  the  practice  of  self- 
pollution,  constipation  of  the  bowels,  and  chronic  gastric  disorder.  On  the  other 
hantl,  spiuiU  irritation  is  capable  of  sending  its  baneful  influence  through  ever)'  por- 
tion of  the  system,  deranging  the  functions  of  every  orgiui,  and  cuiwing  a  train  of 
pheiiouaena  fivqueutly  as  distressing  as  tliey  are  enigmatical,  or  difficult  of  iiitt  rprc- 
tatioD.  Nervous  headache,  hemicrania,  partial  paralysis,  iinix'rfect  sight,  parti;d 
a])houia,  embarnisse*!  respiration,  palpitation  of  the  heart,  gastric  irriUition,  vitiateiJ 
ap[>ctite,  costiveness,  and  disorder  of  the  menstrual  secretion,  are  otXi-n  directly  trace- 
alile  to  disease  of  the  spinal  cord  and  its  envelope;  aurl  no  practitioner  can  make 
much  progress  towards  a  cure  in  these  affections  without  Ix^aring  in  mind  the  sourtres 
whence  they  spring.  The  renal  secretion  is  often  groatly  deranged  by  disease  and 
injury  of  the  spinal  cord,  aiid  a  very  common  effect  of  such  lL'flit)ns  is  a  tendency  to 
various  dojK)8its,  es|K^cially  the  lithic  and  phosphatic.  The  Wadiler  is  also  liable  to 
suffer  under  such  circumstiUices ;  becoming  irritable,  inflamed,  an<l  the  seat  of  calcu- 
lus, especially  wlu!n  the  spinid  cord  has  been  severely  concussed,  woun«led,  or  com- 
prc88c<l.  M;uiy  cases  of  n<'uralgia,  gout,  and  rheumatism  owe  their  oiiguj,  there  is 
reason  to  iK-lieve,  to  disorder  of  the  spinal  conl,  or  the  6])inal  cord  and  brain. 

The  nerves^  those  agents  which  convey  to  and  from  the  braiu  and  spinal  cord  the 
impressions  made  uj>on  the  various  organs  of  the  iKidy,  are  themselves  not  unfre- 
quently  the  seats  of  serious  diseases  and  injuries.  serA'ing  to  moflily  an<l  jK^rvert  their 
functions.  A  spicule  of  bone,  a  ball,  or  the  point  of  a  needle,  pressing  upon  a  nerve, 
or  partially  imlx'dded  in  its  substance,  has  often  been  productive  of  ei>ilopsy,  partial 
paralysis,  loss  of  sensation,  and  other  unpleasant  symptoms,  which  promptly  vanished 
upon  the  removal  of  the  foreign  body. 

2.  Heart. — As  the  heart  is  sjinpathetieally  connected  with  every  portion  of  the 
body,  so  there  are  few  diseases  which  are  not  cajjuble  of  exerting  a  prejudicial  influ- 
ence upon  its  action,  exalting  it  at  one  time  and  deijressing  it  at  another.  It  may  l.>c 
irritated  and  fretted  in  n  thousand  different  ways;  now  by  this  causi^,  and  now  by  that; 
at  one  time  by  the  soliils,  and  at  another  by  the  blowl,  its  natural  and  i)roper  stimulue. 
Both  the  surgeon  and  physician  daily  witness  examples  of  these  disturbing  stgencies, 
and  prepare  to  meet  them  by  the  judicious  exerci.se  of  their  clinical  knowle<lge,  oft<;n 
sadly  tried  by  the  perplexing  and  dangerous  features  of  the  case.  There  is  no  organ, 
the  brain  hardly  excepted,  the  notion  of  which  varies  so  much  as  that  of  the  heart  within 
the  limits  of  bcaltli,  and  none  which  suffers  moiv  frequently  and  i»rofoundly  in  disease 
and  accident.  The  lilood  wliich,  on  the  one  hand,  serves  to  animate  and  rouse  it,  and 
witicli,  on  the  other,  it  is  obliged  at  every  moment  to  propel  to  every  portion  of  the 
body,  is  itself  one  of  ttie  greatest  sources  of  irritation  to  which  it  is  so  constantly 
exjMJsed.  At  one  time  the  cause  of  the  irritation  perhai)s  is  plethora,  at  another  ane- 
mia; in  one  case  it  may  be  due  to  an  undue  proportion  of  saliiie  matter,  In  another  to 
the  pivsence  of  some  extraneous  sub.stance.  Among  the  more  prolific  '^lources  of  car- 
diac irritation  are  disorder  of  the  digestive  apiKinitus,  mechanical  obstruction  to  the 
circulation,  however  induced,  mental  emotion,  and  derangement  of  the  liver,  uterus, 
and  ki<lne3^s. 

In  injuries,  derangement  of  the  sympathetic  relations  of  the  heart  is  of  constant 
occurrence,  exhibiting  itself  in  various  funns  and  degrees,  from  tiie  slightest  disonler 
of  its  functions  to  almost  corajtlete  annihilation  of  its  mu.seular  powers.  In  shwk, 
the  pulsations  of  the  heart  are  weak  and  fluttering;  in  compression  of  the  brain,  slow 
and  laboring;  in  hemorrhage,  thrilling  and  vibratory  ;  in  plethora,  strong  and  full;  in 
anemia,  quick,  jerking,  an<l  accompanied  with  a  jK-culiar  systolif  murmur. 

IrnUition  of  the  heart  is  often  aroused  by  corapi-ession  of  the  cardiac  nen-es  by 
various  kinds  of  tumors,  bj-  aneurism  of  the  gre.it  vessels,  and  by  diseases  resident  in 
its  own  tissues,  causing  them  to  act  in  an  irregular  and  imperfect  manner. 

As  the  heart's  actiim  may  be  disordered  by  various  diseastnl  states  of  the  body,  so 
xns\y  this  organ,  in  its  turn,  occasion  derangement  and  irritation  in  other  structures, 
Iea<llng  not  unfrequently  to  \iolent  inflammations  which  no  remedial  measures,  how- 
ever judiciously  !ij>|iliod,  can  always  arrest  and  sulnlue.  These  disortlercd  states  form 
a  wide  Held  of  study,  which  it  would  In?  out  of  i>lace  to  pursue  in  a  work  of  tliis  kind. 
The  intelligent  reader  will  not  fail  to  appreciate  their  pathological  and  practical  import. 
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3,  Lungs. — ^The  action  and  reaction  which  ure  so  Incessantly  going  on  between  the 
luiigA  an*!  the  rtst  of  the  system  cannot  Ikil  to  strike  the  most  supurficiiU  (jbsciTer. 
Knun  tlie  importance  of  their  fuiictious,  tuid  their  extensive  synipathL'tic  relations, 
theae  organs  are  subject  to  numerous  and  diversified  changes,  the  iuflueiici'  nl'  which, 
apon  the  general  health,  cjm  only  be  duly  estimatutl  hy  ti  profouinl  study  of  tlie  subject. 
Whatever  seriously  affects  the  functions  of  the  mure  iuipoilaiit  structures,  iu  sure, 

p^fooner  or  hiter,  to  exert  an  mifjivorable  iniiiressiou  upon  llic  luiigs,  disonleriiitr  the 
'tespiratorj*  movements,  and  untowardly  intcrfcrLug  witli  tlic  aeration  of  tliu  blood,  or 
the  introduction  of  oxygen,  and  the  elimination  of  carljutiic  acid.  Hence,  a  jHTfectly 
healthy  state  of  these  organs  is  a  matter  of  paramount  importance  in  the  treatment  of 
cverj-  case  of  injury  and  disease.  Among  the  more  comuiou  objects  of  attention,  with 
this  view,  should  Ite  a  pure  state  of  the  atmospheix-,  tlie  use  of  wliolesome  food,  and 

^'  corrcctiou  and  improvement  of  the  sci-retions,  without  wliich  our  best  directed 
efforts  will  often  fail  to  avert  irritation  and  disease,  or  to  combat  them  successfully 
when  tlieir  development  has  been  unavoidable. 

4.  Digeatiiie  Organs. — The  stomachy  possessing  a  wide  range  of  sympathy,  is  often 
the  st-at,  not  less  than  the  cause,  of  severe  irritation.  Food  and  drink  are  the  naturaJ 
stimulants  of  this  orgjin,  and,  rationally  employed,  seldom  fail  to  prove  wholesome. 
But  when  the  laws  of  digestion  are  contravened  by  dietetic  di-baueh  and  indiscretion, 
or,  in  other  words,  when  the  stomach  is  overloaded  with  indigestible  articles,  nausea 
jmd  vomiting,  with  more  or  less  cerebral  and  other  disturbuuc*;,  are  the  necessary  and 
inevitable  consequences.  In  children  and  delitute  nenous  females,  such  abuse  ollen 
m.inifest3  its  effects  in  the  most  violent  convulsions,  from  tlie  irritation  it  produces  in 
the  cerc-bro-spinal  axis  and  the  nerves  which  are  distributeil  to  the  voluntary  muscles. 
An  overloaded  stomach  frequently  brings  on  a  severe  attack  of  asthma,  palpitation  of 
the  heart,  indistinctness  of  vision,  and  distressing  noises  in  the  ears. 

Affections  of  the  cesophagus  often  create  excessive  irritation  of  the  stomach,  mani- 
fiesting  itself  in  nausea  and  vomiting.  Examples  of  this  luorbid  sympathy  occur  in 
scirrhus  of  the  a-sophagus,  as  well  as  in  ulceration  and  in  ordinary  stricture  of  that  tube. 
I  have  seen  a  foreign  bod}',  as  a  common  cent,  lodged  in  the  a'sopljagus  of  a  chilil, 
keep  np  nausea  and  vomiting  until  it  was  extracted.  The  irritation  of  the  stomach, 
produ(^  by  tickling  the  fauces,  is  well  known  to  every  one.  On  the  oilier  hand,  the 
<£sopbagUB  is  liabk-  to  suffer  very  seriously  from  disease  of  other  parts  of  the  bod^'. 
Thtu^  spfksmodic  stricture  of  this  tube,  sometimes  of  an  exceedingly  severe  and  iiilract- 
«ble  character,  may  be  produced  bj-  disorder  of  the  stomacli,  bowels,  uterus,  or  sj)in.'d 
conl,  which  can  oidy  be  relieved  by  addressing  our  remedies  to  the  seat  of  the  primary 
affection. 

Disonier  of  the  bowe.h  is  a  prolific  source  of  irritation,  exhibiting  itself  in  different 
vist^era  and  tissues;  for  there  are  few  organs  whose  svnipnthetic  relations  are  of  a  more 
varie<l  and  extensive  character.  We  have  already  alluded  to  the  effects  occasioned  by 
the  presence  of  wonns  in  the  alimentary'  canal ;  the  retention  of  irritating  matter  often 
produces  similar  impressions  nynm  the  great  nenous  centres,  foUowfd  in  many  cases, 
especially  in  infants  and  delicate  rer\*ou9  persons,  by  Aiolent  convulsions,  disease  of 
the  ftr!»<^'hnoid  membrane,  and  palpitation  of  the  heart.  Itching  of  the  nose,  and  various 
a:'  if  the  lips,  tongue,  and  fauces,  are  freqiKntly  directly  chargeable  to  d^'SiX'psia, 

C'  II,  and  other  gastro-enteric  derangement.     A\'hat  is  called   sick  headache 

afluftbi  »  familiar  illustration  of  cerebral  initation  dependent  upon  disorder  of  the 
Stomach  and  bowels,  or  of  these  organs  and  of  tlie  liver.  Cosliveness  never  fails, 
vfaen  long  continneil,  to  oppress  the  brain,  and  to  produce  a  sense  of  general  nio/aisc. 
Excessive  itching  of  the  pudendum  and  fierineum  is  sometimes  caused  by  the  existence 
of  worms  in  tlie  alimentar}-  canal. 

There  is  an  intimate  s^nnpathetic  connection  between  the  bladder  and  the  rectum ; 
also  between  the  urethra  and  the  lower  V)owel.  In  dysentery,  hemorrhoids  and  Assure 
of  the  !jnns,  strangury  and  spasmodic  retention  of  urine  are  by  no  incms  uncommon, 
and  sometimes  constitute  a  source  of  real  sntfering.  The  li<ralinn  of  a  jiile  not  unfre- 
qaently  compels  the  surgeon  to  use  the  catheter  for  drawinji;  otithe  urine;  and  I  have 
known  the  vesical  irritation  in  such  a  case  to  continue  for  several  days.  The  same 
aife^lions  not  imfrequently  produce  spasmmlic  stricture  of  tlie  urethra. 

A  verj'  Uvely  sympathy  exists  between  the  teefh  and  some  of  the  otlier  parts  of  the 
ho<1y  ;  more  intimate  and  extensive  than  would  at  first  sight  seem  [wssible.  Childron, 
from  the  pressure  of  the  teeth  upon  the  gums,  are  extremelj-  liable,  esiJt^eially  during 
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oiir  hot  summer  months,  to  vomiting,  diarrhcea,  fever,  and  convulsion«.  Arachnitis 
occasionally  supervenes  upon  tlitlicult  rlentitiou ;  and  certain  affectious  of  the  8kiu,  03 
eczema  and  porrigo.ait  frequently  directly  traceable  to  its  effe<!t9,.'uid  rendered  oLi«tinnU 
if  not  temporarily  incurable,  by  its  jxTsisteiice-  A  heate<i  and  tumid  state  of  the  j/uingyl 
with  thirst  and  retluess  of  the  skin,  should  be  promptly  met  by  the  free  divibiuu  of 
tliese  structures;  otherwiste,  what  is  originally  a  mere  irritation  of  the  brain,  stomiich, 
or  bowels,  may  soon  be  trauHformed  into  a  fatal  iutlammation. 

A  decayed  tooth,  even  when  it  does  not  itnelf  ache,  will  often  cause  severe  pain  in 
the  face,  temple,  neck,  throat,  or  ear;  generally,  but  by  no  means  always,  on  the  cor- 
rcipuiiding  tjjde,  doubtless  because  all  these  parts  are  HUpplled  l»y  nerves  derivwl  from 
the  same  sources.  When  the  car  is  iiivolvoil,  the  pain  is  [)ropagatt'd  along  the  nen-ous 
cord  of  the  tympanum,  a  filament  of  the  second  branch  of  the  fifth  pair  of  cerebral 
nerves.  A  carious  tooth  occasionallj'  creates  violent  pain  in  a  sound  one,  though  at  a 
distance  from  it;  and  the  sutferuig  ceases  the  moment  the  otiending  tooth  is  extracted. 
I  have  known  a  severe  attack  of  pleurodynia  to  be  kept  up  by  a  diseased  tooth  ;  the 
patient  was  bled  and  purged,  but  relief  came  only  with  the  removal  of  the  atf<.*cte< 
stump.  Enlargement  of  the  l;>Tnphatic  glands  of  the  neck,  ulcers  of  the  chin  and  cheel 
epilepsy,  hj-steria,  dyspepsia,  and  various  other  affections,  sometimes  of  a  verj'ob^tinat* 
and  di  stressing  choracter,  may  be  produced  by  carious  teeth.  It  is  difficult  to  couceivi 
bow  a  ilisease<I  tooth  couM  keep  up  an  attack  of  rheumatism  of  the  hip,  and  yet  the 
possibility  of  such  an  occurrence  is  established  by  some  well-autlienticnted  eases. 
Dysracnorrhtea  has  been  cuix-<l  by  the  extraction  of  several  of  the  large  grinders;  and 
writers  refer  to  instances  of  intermittent  fevor  which  were  reliovcil  in  a  similar  manner, 
after  the  fruitless  emiiloynieiit,  for  severtJ  months,  of  hnrk  and  otiier  ri'mc*lies.  A 
decayed  tooth  has  been  known  to  protluce  neuralgia  of  the  .ann,  which  prom])tly  van- 
ished upon  its  i-emoval.  Amaurosis,  tcmporarj*  and  permanent,  has  occasionally  lieen 
caused  by  diseasetl  teeth  in  the  upper  jaw. 

The  sympatlietic  relations  of  the  liver  are  at  once  numerous  and  diversified,  and 
any  disturbance  in  them  is  genenUly  productive  of  irritation  in  a  numl>er  of  the  moro 
important  organs,  esi>ecially  tlio  stomach,  bowels,  brain,  heart,  and  lungs.  The  skini 
also  frequently  surfers  in  consequence  of  hepatic  derangement,  and,  conversely,  the 
liver  from  disonler  of  the  cutaneous  surface.  Various  me<lichK'S,  as  well  as  dilierent 
kinds  of  foo<l,  are  capable  of  seriously  disturbing  the  functions  of  this  organ ;  and 
it  is  well  known  that  its  secretions  are  often  materially  disordered  by  the  dirert  influ- 
ence of  anxiety  or  strong  mental  emotion.  An  attack  of  jaundice  is  sometimes 
instantaneously  produced  by  severe  friglit.  TliC  timid  duellist  and  the  alfrighti'<i  sol- 
dier often  suffer  from  this  kind  of  initation.  Ikpatic  abscesses  not  unfri'quently 
follow  upon  injury  of  the  skull  or  brain  ;  and,  on  the  oth<T  hand,  disease  of  the  liver 
occasionally  provokes  serious  cerebral  irritation.  Dyspna'a,  palpitation  of  the  heart, 
nausea,  flatulence,  and  vomiting,  are  common  effects  of  disease  of  this  viscus.  Tain  in 
the  top  of  the  right  shoulder  has  long  been  recognized  by  physicians  as  a  sj-mptom  of 
hepatitis.  Violent  shock  is  occasionallj-  followed  by  total  suppression  of  bile ;  and 
the  passage  of  a  gallstone  always  causes  intense  gastric  irritation. 

5.  Urinary  Organs. — The  hidneys  have  important  SA-mpnthetio  relations  with  dif- 
ferent parts  of  the  body,  manifesting  themselves  in  various  fonns  of  irritation,  some 
of  which  are  easily  explicalile,  while  others  are  involvo<l  in  imiK>netrable  ob.scurity- 
Thus,  it  is  easy  to  understand  why  a  renal  calculus  should  excite  pain  in  the  urethra, 
au'l  a  tlesire  to  urinate,  simply  by  remembering  th.it  there  is  here  a  dii*ect  continiiitj' 
of  structure,  the  mucous  membrane  of  the  kidnej'  Ix-ing  jirolonged  as  Ij^r  as  the  head 
of  the  penis ;  but  it  is  verj-  diflicult,  if  not  impossible,  to  comprehend  why  a  foreign 
body  of  tliis  kin<l,  as  it  descends  along  the  ureter,  should  occasion  retraction  of  the 
testicles,  and  excessive  irritability  of  the  stomach.  Severe  injuries,  involving  great 
shock  of  the  system,  are  often  followed  by  total  suppression  of  urine;  and,  on  the 
other  hand,  there  are  various  affections  in  which  this  fluid  is  pourefl  out  in  enormoiw, 
quantity. 

The  bladder  also  is  variously  affected  by  disturbance  of  its  sympathetic  relations. 
After  injuries,  as  compound  fractures  and  severe  operations,  the  organ  is  often  inca- 
pable of  contracting  upon  its  contents,  thus  necessitating  tJie  emploAnnent  of  the 
catheter;  its  perceptive  faculties  are  susf>enfled,  and  a  few  days  usually  elapse  before 
they  are  reinstated,  so  as  to  enable  the  patient  to  pass  his  water  without  assistance. 
Stone  in  the  bladder  causes  pain  and  burning  in  the  hcatl  of  the  penis,  and  iX'traetiou 
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the  testicle.     Sonu'timcs  tlie  ];ain  is  felt  in  the  knee,  heel,  and  foot ;  and  a  curioTis 
has  been  repurtud  where  it  was  seated  in  the  arm.     Tor  a  loiig^  time  the  profes- 
jonal  attendants  were  unablo  to  discover  the  cause  of  the  svillVriiitr;  but  at  length, 
le  man  complaining  of  vesieal  trouble,  a  sound  was  iutrodueed.  m  lien  he  was  fnund 
tu  Imve  stone,  the  reinovnl  of  which  put  at  onee  a  stop  to  the  iiii|>k'asnut  symplnm. 
A  very  common  elleet  of  stoue  iu  the  bladiler  is  spasm  of  tlie  yphiuetor  muscle  of  the 
taniis,  which  is  ofU-n  so  great  as  lo  interfere  with  the  p.-issage  of  the  finger.     The  iiitro- 
Iduiaion  of  a   bourgie  into  the  urethra  occasionally  induces  swooning,  followed  by 
iTiolent  rigor?!  and  high  fever;  and  oases  occur,  although  the}' arc  not  eomniun,  of 
severe  ftiin  beuig  excited   in   the  extremity  of  the  coccyx  by  such  an  oj)eration.     In 
the  female,  a  warty  tumor  at  the  orifice  of  the  urethra  will  occasionally  cause  intense 
Ljuiin  in  the  region  of  the  bladder  and  kidnt'v,  with  a  freijiiciit  desire  to  urinate,  and 
Jiexcessive  scalding  in  passing  water ;  in  short,  a  train  of  phenomena  closely  resem- 
bling that  prodncod   by  vesical  calcidus.     A  tight  nud  elongated   [)repuce  h;is  been 
known  to  pro<iuce  amblyopia  and  incontinence  of  urine. 

fi.  Genital  Organs. — There  is  perhaps  no  class  of  eyrapathies  of  greater  interest, 
Lin  a  pathological  and  practical  point  of  view,  than  tho.'^e  which  snb.sist  between  the 
iteras  and  the  general   system.     It  was  a  knowledge  of  this  circumstance  which 
duced  Ari«*totle  to  say  that  tlie  womb  Mas  an  nnimal  within  an  animal.     The  mom- 
ig  sickness  of  early  pregnancy,  the  hysterical  convnlsions,  the  depraved  apjx-tite.  the 
[figors  which  usher  in  laljor,  and  tlie  cuntnicti(»n  of  the  utenis  when  the  cold  hand  is 
jddenly  aiiplie<l  to  the  alxlomen,  are  all  examples  of  the  mysterious  relations  by 
rhjrh  this  orgjan  is  bound  to  the  TC9.t  of  the  iKxly.     Nowhere  do  these  eHects  display 
!i<'ms«»lves  more  strikingly  than  between  the  uterus  and  the  mammary  gland.     Ikiring 
jregnancy,  the  breasts  begin  to  sympathize  at  an  early  period,  as  is  evinced  by  their 
(ler  .ind  tumid  condition ;  and  the  effect  which  the  application  of  the  child  to  these 
»rgans  has,  soon  aller  delivery,  in  causing  afler-pains,  is  familiar  to  every  one.     A 
riodge  of  this  fact  has  induced  obstetric  practitioners  to  take  advantage  of  this 
as  a  remefly  for  inducing  contraction  of  the  uterus  in  cise  of  ttirfly  expulsion 
the  pLicenta,  or  tendency  to  henu.irrhage  of  this  organ.     The  derangement  of  the 
tomaoh  which  accompanies  prolapse  of  tlie  utems,  the  p.iin  ami  swelling  of  the  raam- 
irv  eland  from  rnenstru-.d  irritation,  the  suppression  of  the  lacteal  secretion  in  ])uer- 
Fperril  fever,  and  the  occurivuce  of  carcinomatous  disease  of  the  breast  at  the  decline 
of  life,  may  be  cited  as  additional  illustnitions  of  the  intimate  connection  Iwtween  the 
womb  an<1  the  rest  of  the  system.     Kxcessive  nn<l  intractable  priuitus  of  tlie  j)uden- 
Id'nn  is  oceasionall}'  produced  by  congestion  of  tlic  uterus.     Stone  in  the  bladder  has 
V'^n  known  to  simulate  ulcenation  and  carcinoma  of  this  organ,  causing  a  most  em- 
barrassing train  of  morbirl  phenomena. 

An   intimate   symjjathj'  e.vists   between    the  testicle   and    the   parotid   gland.     In 
mump?,  or  inflammation  of  the  latter  organ,  it  is  by  no  means  nncommon  for  the  tes- 
ticle, afl<?r  the  lapse  of  some  days,  to  take  on  inflammation  also,  and  gcn(>rally  to  such 
fon  extent  as  to  bear  nearly  the  whole  brunt  of  the  disease.     The  trnnshition  of  the 
aorbid  action  is  usually  quite  sndden,  and  the  sutl'ering  of  the  testicle  is  otlen  much 
[greater  than  that  of  the  parotid,  being  not  only  attended  with  severe  pain  and  swell- 
kiug,  hilt  occ4isionally  terminating  in  complete  atroiihy  of  the  seminiferous  tubes.     In 
rhat  m-anncr,  or  in  acconlanoe  with  what  law  of  the  jniimnl  cennnmy,  tliis  occurrence 
ikes  place,  it  is  impossible  to  determine,  as  there  is  no  simihnily  nf  texture  between 
[these  ])arts,  or  any  direct  nen'ous  coimection.     The  parotid  \h  supplied  with  filaments 
l^from  the  ascending  eerrieal  nerves,  and  with  branches  from   tho  titlHi   crauinl ;  the 
■  teHtiulc,  with  filaments  from  the  spermatic  plexns,  formed  by  the  symiiatlietic. 

1.  Shin. — Remarkable  sj-mpathies  exist  between  the  skin  and  themneons  membrane 

of  the  alimentarv  canal,  as  well  .as  between  the  cutaneous  tissues  and  other  parts  of 

flhe  Ixxly.     Irritations,  the  result  of  a  disturb.nnee  of  these  relationships,  ait-  of  fre- 

inent  oocurrenee,  and  serve  to  explnin  many  morbid  j)hcnomena  which,  but  for  our 

jowlcdge  of  this  circumstance,  would  1)0  a  complete  mystery  to  us.     The  sympathj' 

ro*n  the  skin  and  miicous  membrane  is  particidjirly  close  and  intimate,  arising 

their  great  similarity  of  structure,  it  being  well  known  that  these  tissues  arc 

>nvertible  the  one  into  the  other,  although   tliere  is  no  direct  connection  between 

I  opt  at  the  various  mncous  oiith-ts;  hej-e,  however,  it  is  inscp:tral»le.  and  tliis 

i«s  one  reason,  if  not  the  priuciptd,  why  disease  of  the  one  is  apt  to  cause 
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diborder  of  the  other.  The  fact  that  various  substances  tjiken  into  the  stomach  as 
IWl  iiii<l  im^diuirie  often  produce  the  most  siugiilar  cutaneous  atlections,  within  a  short 
time  after  tiielr  iutroductiuii,  is  of  daily  occurrence.  Every  one's  ex]>erieuco  informs 
him  of  eertaijj  nrlick's  wliitjj  he  c.innot  nse  with  impunity.  There  is  no  doubt  that 
mauy  diseases  of  the  skin,  generally  of  a  very  simple  character,  are  ofl/cn  ga^atly 
aggravated  and  rendered  ob.-^tiuate,  by  iiuitteutioii  to  the  diet  and  neglect  of  the  bowela 
and  secretions;  and  it  will  be  readily  conceded  that  the  practitioner  who  is  u ware 
of  this  possesses  a  great  advantage  in  the  cure  of  these  mala<lie.s  over  one  who  is 
ignoraut  of  the  circumstance,  or  wilfully  disregards  it.  It  is  generally  supposed 
thiit  tlie  skin  sutlers  more  frequently  from  disorder  of  the  mucous  membranes  th.in 
the  latter  do  from  derangement  of  tlie  fonner;  but  this  is  probably  a  mistake.  It 
must  not  be  forgotten  that  there  is  a  marked  diflerem^e  in  respect  to  the  relative  fre- 
quoney  of  the  airectiona  of  these  two  classes  of  structures  in  diileront  climates,  and  at 
dilferent  seasons  of  the  year.  In  tropical  regions  the  prejudicial  elfects  of  a  disonlered 
state  of  the  s^kin  show  tlieniselves  in  a  great  variety  of  ways  in  the  mucous  mem- 
branes, especially  those  of  the  stomach  and  bowels,  as  in  different  fonms  of  gnstric 
irritation,  diarrhoea,  and  dysentery.  Erysipelas,  carbuncle,  and  furuncle  are  generally 
supposed,  and  very  correctly,  to  be  essentially  coiuiected  with  disease  of  the  chylo- 
poietic  viscera ;  indeed  the  more  conunon  varieties  of  tlicse  alfections  usually  owe 
their  origin  to  derangement  of  the  stomach  unrl  bowels,  ami  hence  the  practitioner 
rarely  makes  rnucli  progress  towanls  a  cure  if  he  loses  sight  of  tliis  patbologiciU 
relation.  An  unbcfdthy  state  of  the  skin  often  j>roiluces  serious  disease  of  tlie  eye, 
brain,  Imigs,  aii<l  liver,  which  18  promptly  relieved  by  attention  to  the  cutaneous 
surtace.  Observation  has  shown  that  ii>  bad  cjiscs  of  bums  and  scalds  life  is  not 
uufrequently  destroyed  by  ulceration  of  the  duijilemun,  or  the  upper  portion  of  tlm 
bowel,  and  )"et  it  would  puzzle  the  most  profoiuid  physiologist  to  account  for  such 
occuiTonce  by  a  refereuce  to  any  of  the  known  laws  of  health  and  disease. 

8.  Eyci!. — It  is  notorious  that  the  eyes,  like  nil  syraractrical  organs,  have  an 
important  sympathy*,  not  only  with  each  other,  but  also  with  m!\uy  other  portions  of 
the  bo<ly,  which  displays  itself  liolh  in  health  and  disease,  and  not  unfroqiientl}'  lx»- 
coraes  a  cause  of  irritation  and  inflammation.  A  familiar  examjile  of  this  intemuncial 
action  occurs  in  cataract.  When  one  aye  suijers  from  this  disease,  the  other,  at  no 
distant  period,  is  very  apt  to  become  affected  idso.  Even  in  ordinary  ophthalmia  a 
similar  liability  to  the  extension  of  the  morbid  action  is  exceedingly  common.  The 
sound  eye  either  soon  takes  on  inflammation,  or,  if  it  lie  so  fortunate  as  to  escape 
this  disease,  it  is  sure  to  become  the  seat  of  sudi  an  amount  of  morbid  Benaibility 
as  to  render  it  unfit,  for  the  time  being,  for  useful  vision.  A  percussion  cap,  or 
other  foreign  body,  lodged  in  one  eye,  has  not  unfrequently  been  the  cause  of  de- 
structive inflammation  in  the  other ;  and  this  disposition  to  the  involvement  of  both 
organs,  where  one  is  onginally  cxclusi\  el}'  atfected,  is  nowhere  more  forcibly'  and  pain- 
fully exhibited  than  in  amaurosis.  It  is  true,  it  is  not  always  easy,  under  these  cip- 
cumstanees,  to  dettTuiine,  in  any  given  case,  what  share  of  t!ie  disease  in  the  eye 
secondarily  atfected  Is  due  to  the  influence  of  consentaneous  irritati<in,  or  to  t!ie  ojie- 
ration  of  the  same  morbific  agency  which  provoked  the  original  niLilady;  but  it  may 
reasonably  \>e  assumed,  in  the  abstinco  of  positive  infonnation,  that  much,  in  the  ma- 
jority of  instances,  is  the  direct  result  of  deranged  sympathy.  This  liability  of  the 
e\'es  to  particijjate  in  each  other's  diseases  aeema  to  Ix:  due  to  the  intimate  connection 
which  exists  between  the  optic  nerves;  and  tiio  same  circumstance  senses  to  exithun 
the  reason  why  the  eyes  are  so  frequently  alftcted  in  organic  disorders  of  the  bniui. 

Tlie  eyes  and  nose  are  iiituiiatcly  related  with  each  other, first,  through  the  distribu- 
tion of  the  ophthalmic  branch  of  the  fifth  pair  of  nerves,  luid,  secondly-,  through  the 
pituitary  membrane,  which  is  prolonged  upwanls  through  the  lachrymal  [lassages  to 
form  the  conjunctiva.  Hence  it  is  easy  to  see  how  catarrhal  affections  should  induce 
pain  and  redness  in  this  membrane  as  it  is  reflected  over  the  eyes;  how  snuff  should 
excite  a  flow  of  tears;  and  how  sudden  exposure  of  the  eyes  to  a  strong  light  sliould 
cause  sneezing.  The  connections  which  the  frontal,  infra-<>rbit:iry,  and  other  nerves 
form  with  the  filaments  of  the  ophthnlraic  ganglion  enable  us  to  explain  the  occurrence 
of  amaurosis  in  consequence  of  blows,  woimds,  and  neuralgia  of  the  face,  eyebrows, 
forehead,  and  temples. 

The  eyes  are  connected  with  tlie  ablominal  viscera,  particularly  tlio  stomach  ami 
bowels,  through  the  me<lium  of  the  branches  of  the  sixth  pair  with  the  gi-eat  sym- 
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pathetic.  The  partial  blindness  consequent  upon  gastroenteric  irritation  is  readily 
iloc<miit«(]  fur  iu  Ibis  way;  and  the  sauie  circiimstunec  serves  to  explain  the  dilated 
8tat«  of  the  pupil  which  oecasionall^'  attends  the  presence  of  womis  ui  the  aliineiitary 
catmd  of  chiliiren.  It  is  probaMo  that  the  pneuniogastric  nerves  also  jilay  an  impor- 
tant jiart  in  these  sympattietic  relations,  otlierwise  it  would  Ije  ditlicult  to  assign  a 
reasou  for  the  excessive  nausea  and  vomiting  which  now  and  then  supervene  upon 
injuries  and  ojterations  of  the  eye,  as  severe  blows  and  the  depression  of  the  cataract. 
The  eyes  and  teeth  sometimes  actively  syrajjathize  with  each  other,  caries  of  the 
latter  occajsionally  kee]>iQg  up  violent  inflammation  of  the  former,  which  pronipti}  dis- 
appears U|x»n  the  remov:d  of  the  oflen<ling  orgtm.  I  have  sevent!  times  seen  the  pho- 
topbol/ia  attendant  u]>on  strumous  oiththalmia  s|}eedily  yichl  iu  this  way,  ailer  the 
failoTB  of  Dumerouii  other  remedies. 

9.  Earg, — A  curious  s^nnpathy,  noticed  by  all  aural  practitioners,  exists  between 
the  eats  and  the  respiratory  apparatus,  and  also  bi'tween  tlie  ears  and  the  stomach. 
Thus,  pruritus  of  the  auditor^'  tube  sometimes  jirovokes  coughing  and  vomiting;  and 
the  former  of  these  etfects,  it  is  well  known,  is  not  un frequently  caused  simply  by 
probing  or  sponging  this  passage  in  the  removal  of  wax,  or  the  extraction  of  a  foreign 
txKly.  Sir  William  Wilde,  iu  referring  to  tliis  phenomenon,  says  that  it  is  by  no  means 
unusual,  although  it  cajinot  be  proihRTnl  in  all  cases.  *'  I  never  witnessed  it,"  he  con- 
tinues, *"in  children  or  verj' yoimg  jjersons;  it  is  most  common  in  males  of  about 
middle  life,  and  is  in  no  wise  connectetl  with  any  previous  disease  existing  iu  the  respi- 
ratory apparatus.  In  some  persons  the  slightest  touch  of  the  floor  of  the  exteniaJ 
Auditon*  pa:ssage,  about  midway  between  its  external  outkt  and  the  inferior  attach- 
ment of  tlie  membrana  tympani,  will  bring  on  violent  irritation  and  spasmotlic  action 
in  the  larjnx.  In  this  case  also  the  patient  will  gcneiaily  tell  us,  ujton  inquiry,  that 
he  does  not  experience  pain  ;  but  the  moment  we  touch  this  very  si'nsitive  spot  he  feels 
a  tickling  sensation  in  his  throat,  wliich  immediately  increases  to  the  feeling  one  has 
when  'a  bit  is  gone  astray.'  What  the  nurvous  connection  is  which  induces  this  has 
not  Ikh'H  fully  determined,  lait  the  fact  is  worthy  of  note.'' 

Arnold  has  reported  a  case  of  chronic  vomiting  in  a  child,  which  long  resisted  a 
great  Tttriety  of  remedies,  but  was  prf)rapUy  cured  by  the  extraction  of  a  bean  from 
each  ear,  the  foreign  substances  having  l»een  introduced  during  phiy.  Jlr.  Toynbee  had 
a  patient  who  suffered  under  a  cough  which  no  treatment  could  kuImIuc,  but  which 
promptly  and  i)ennanently  disappeared  upon  the  removal  of  a  fragment  of  dead  bone 
from  the  auditor}'  canal. 

10.  Age  and  Effects, — All  persons  are  liable  to  suffer  from  irritation ;  but  there  is, 
miglit  be  suppose<l,  great  diversity  in  tliis  resiteot,  in  dilfcieut  individuals.     Thus, 

"it  is  well  known  that  persons  of  a  ner\"0us,  irritable  tempeniment  are  more  prone  to  it 
than  the  sanguine  and  leuco-phlegmatic,  owing  no  doubt  to  the  fact  that  Wwy  |>asso88 
more  ilelicute  nervous  system.  'Women  sutler  more  frequently  than  men,  \»A\\  from 
pal  and  general  irritation;  and  some  of  the  worst  forms  of  reflex  irrit.ition  that  the 
practitioner  meets  with  occur  ui  hysterical  females,  lid'ants  and  chitdren  are  ex- 
iTcmely  liable  to  the  disease,  the  slightest  cause  often  sening  to  light  up  the  most 
distressing  suffering.  Loss  of  sleep,  anxiety,  grief,  hard  study,  intemperance,  inordi- 
nate sexual  imbdgence,  impoverished  diet,  and  the  enervating  etiects  of  a  hot  climate, 
all  powerfully  pre<lispose  to  the  occurrence  of  irritation.  The  inhalation  of  impure 
air  is  another  well-known  cause  operating  injuriously  uj)on  the  system.  A  student  wlio 
spends  his  nights  in  the  foul  atmosphere  of  the  dissecting-room  will  l»c  much  more 
Iftely  to  snffer  severely  from  the  prick  of  his  finger  than  one  who  enters  it  onl}-  (X'cn- 
sionally.  In  the  one  case  the  constitution  is  deteriorate<l  by  exposure,  and  therefore 
incajxible  of  resisting  the  effects  of  disease;  in  the  other  it  is  h^thy,  and  indisposed 
to  take  on  morbid  action. 

An  irritable  state  of  the  systetn  often  sadly  interfercH  with  the  reparative  process. 
T  healing  of  a  wound  is  sometimes  suddenly  arretted  by  an  unliealtby  state  of 

1  II,  manifesting  itself  in  a  general  exaltation  of  the  nenous  sensibility,  alto- 

g«'lher  incomi>atible  with  the  development  of  healthy  blastema.  An  aneurism  of  the 
Borta^  atleniled  with  constitutional  irritability,  has  been  kno^vn  to  prevent  the  consoli- 
rlation  of  a  fnicture  of  the  femur.  These,  and  other  similar  facts,  are  of  deep  practical 
interest,  as  they  are  suggestive  of  valuable  therapeutic  measures. 
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AnolliiT  very  coirunou  efl'cet  of  irritation,  espccinlly  when  extensive  or  sealed  in  an 
iinpditjiiit  Drgiin,  i^  duraiigemeut  of  tlie  HeL-rt-tious,  not  only  of  the  parts  more  imme- 
diately jilleetcil,  bnt  of  tbe  rest  of  thi-  system.  Thus,  irritation  of  the  bruin,  however 
inilucetl,  is  vury  eertaiu  to  (lisor<lfr  the  fimctions  of  the  stomach,  liver,  and  kidnej's, 
as  evincetl  by  iufligustion,  a  bilious  sippeuniuce  of  the  skin,  and  a  high-eolored  and 
scanty  state  of  the  urine.  The  sjilivavy  glands,  too,  sutler,  the  mouth  Itecoming  dry 
aaxd  viscid ;  the  head  aches,  the  pulse  is  excited,  and  the  extremities  are  cold. 

Jilinsyncrasif,  a  subject  closely  comiected  with  irritation  and  P}Tnpathy,  literally 
signifies  a  jjeculiarity  of  constitution,  or  a  state  of  tlie  general  system  in  which  certain 
articles,  whether  taken  as  fooil,  ilrink,  or  medicine,  pro<Uice  an  effect  altogether  different 
from  what  they  do  under  ordinary  circumstances.  Thus,  lobster  and  other  varietie3 
of  sliell-fish,  although  they  may  !«  used  with  jwrfect  impunity  by  most  persons,  are 
extremely  prone  in  some  in<lividuals  to  induce  urticaria,  vomiting,  and  purging.  A 
young  lady,  a  patient  of  mine,  married,  robust,  and  of  a  florid  complexion,  cannot 
eat  eggs,  no  matter  how  prepared,  without  being  almost  immediateh'  seized  with 
vomiting.  Some  persons  are  overpowered  liy  a  particular  o<lor  or  by  the  sight  of 
blood.  I  know  a  lady  who  has  not  been  able,  for  many  years,  to  eat  wateimelon 
without  Ixfing  ver}'^  speedily  attacked  with  hoarseness,  anil  soreness  of  the  throat  mid 
mouth,  attended  with  a  burning,  pricking  sensation,  nausea,  and  colicky  pains.  The 
use  of  watermelon-seed  t<?a  invariably  produces  a  similar  etl'ect.  Another  ladj', 
formerly  a  patient  of  mine,  can  never  take  an  ordinary  tlose  of  laudanum  without  Ix-ing 
copiously  purged ;  opium  affects  her  in  a  similar  mjinner,  but  morphia  does  not. 
Laudanum,  administered  by  the  rectum,  vomits  freely  and  nauseates  for  many  houi-s. 
These  articles,  however,  alwaj'S  alford  relief  to  her  suff<'ring.  In  several  persons 
of  my  acquaintance,  among  others  a  physician,  the  inhal.ition  or  odor  of  lyK'cacu.'uiha 
invariably  excites  a  violent  attack  of  asthma,  genenrlly  lasting  for  two  or  three  days. 
In  the  case  of  the  me<li«al  practitii>ner,  the  i>ereeption  of  tlie  presence  of  this  sul^stancc 
i8  so  keen  that,  if  he  be  in  the  third  story  of  a  house  on  the  first  floor  of  which  an 
ordinary'  d<>se  of  the  article  is  compounded,  he  is  instantly  seized  with  spasmodic 
cough  and  wheezing.  A  gentleman,  for  many  years  my  patient,  cannot  drink  a  cup  of 
green  tea  without  be-ing  promptly  and  copiously  purged;  it  tLsu.ill}"  operates  on  the 
bowels  in  from  fifteen  to  twenty  minutes  after  it  is  taken,  bringing  away  thin,  watery 
evacuations,  accompanie<l  with  more  or  less  griping;  black  tea  produces  no  such  effect, 
which  he  has  experience<l  from  the  green  from  his  earliest  recollection.  In  two  other 
cases,  the  use  of  g^en  tea,  even  in  very  small  quantitj',  invariably  acts  as  a  powerftil 
diuretic,  causing  an  abundant  secretion  of  urine,  with  a  frequent  desire  to  void  it  for  a 
nnmlKT  of  hours.  I  lately  prescrilied  for  a  middle-aged  man,  who  is  always  copiously 
purged  when  he  takes  a  glass  of  milk-punch,  the  action  generally  commencing  in  about 
one  hour  from  the  time  he  sw.allows  it.  Dr.  Front  knew  a  man  who  could  not  eat 
mutton ;  no  matter  how  it  was  disguised,  he  always  promptly  detected  it,  and  it 
invariably'  caused  violent  vomiting  and  purging. 

A  patient  of  mine,  an  haViitual  asthmatic,  tliirty-fi^'e  years  of  age,  n  tradesman  by 
occupation,  camiot  enter  a  room  where  feathers  are,  without  instantly  exijeriencing  an 
aggravation  of  his  pulmon.jry  affection.  To  provoke  this  effect,  it  is  not  necessary 
that  he  should  see  or  smell  the  feathers;  led  blindfohl  into  an  apartment  thus  furnished, 
he  is  at  once  conscious  of  their  presence,  and  is  immediately  comi)ened  to  retreat. 

Idiosyncrasy  not  unfrerpicntly  displays  itself  in  the  operation  of  various  medicines, 
affording  thus  useful  hints  to  the  practitioner  in  the  selection  of  his  remedies.  There 
are  many  persons  who  cannot  take  opium  in  any  form  without  being  kept  awake  by  it 
for  hours  and  even  d.ays,  l^esides  suffering  greatly  from  nausea,  excessive  itching, 
delirium,  and  other  distressing  symptoms.  The  most  minute  quantity  of  mercury 
will,  in  some  persons,  cause  profuse  ptyalism,  while  in  others  the  article  may  Ix;  given 
in  large  doses  and  for  a  long  time  without  the  slightest  effect  of  this  kind,  the  system 
being  absolutely  proof  against  the  action  of  the  medicine  in  any  of  its  forms  and 
ino<les  of  exhibition.  Most  individuals  are  freely  purged  by  a  drop  of  croton  oil,  and 
yet  an  instance  is  occasionaU}-  met  with,  in  which  hardly  any  o|)eration  npon  the 
bowels  is  prwluced  by  twenty  times  that  quantity. 

The  above  instances,  which  might  Im;  multiplied  to  an  almost  in<lcfinite  extent  fi"om 
my  own  experience,  will  serve  to  illustrate  a  class  of  the  most  singular  aff«>ctions, 
the  influence  of  which  in  mollifying,  if  not  in  inducing  disease,  is  eminently  worthy 
of  the  attention  of  the  practitioner. 
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Trkatmkvt — In  the  treatment  of  irritation  tlicre  are  several  leading  indications 
wbirh  flnim  sijt'cial  attention.  Tin*  first  is  t,<.>  remove  the  exeiting  cause  ;  the  secon<l, 
lo  correct  the  secretions;  and  the  tliird,  to  palliate  the  disease,  both  primary  and 
consecutive. 

To  remove  the  eatciting  cause  of  irritation  is  not  :Jways  an  easy  task.  In  many 
cases,  indeed,  it  is  either  wholly  inappreciable,  or  can  only  be  conjectured.  The  duty 
of  the  surgeon  of  course  jilainly  is  to  get  ri<l  of  it  iflir  ran;  the  h:dl,  the  ealoiiUis,  the 
s]ilinU>r  of  'wood,  the  dead  j^ece  of  bone,  and  the  carious  tooth,  are  promptly  extracted. 
Irrittiting  ingcHta  are  dishwlged  by  emetics;  offending  feces  by  purgatives;  worms  by 
authelinintics.  The  mortitieil  toe  is  ampuUited  ;  the  compressed  gum  lanced;  the 
vuppnratiug  felon  freely  laid  open.  Light  is  exdutkil  from  the  inflamed  eye;  noise 
from  the  sutlering  ear;  cold  from  the  sliivering  surface.  In  all  such  cases  the  indi- 
cation is  evident,  and  in  genend  easily  fulfilled.  But  it  is  otherwise  when  the  cause  is 
ocvult.  Here  the  disease  must  be  met  on  general  iprinciples  ;  and  tiie  judicious  practi- 
tioner will  do  well  to  look  into  the  condition  of  Ins  |>atient's  secretions,  his  bowels, 
id  his  diet,  which  are  among  the  most  common  sources  of  the  disease. 

The  correction  of  the  secretions  is  a  matter  of  primary  importance  in  every  case  of 
Tmtflti<m,  whether  local  or  constitutional.  The  manner  of  doing  this  will  necessarily 
rle|>cnd  ujion  the  charact4.'r  of  the  sutl'ering  organ;  but  no  jiractitioner  will  full}' 
diM-diarge  his  duty  if  he  neglect  attention  to  this  point.  The  viscera  wliose  derange- 
ments are  most  liable  to  provoke  reflex  irritation,  are  the  stomncli,  bowels,  liver,  imd 
ut4TOs,  .and  they  should,  therefore,  always  be  olijects  of  special  consideration.  Not 
unfrequently  the  cause  of  the  trouble  will  be  found  to  exist  in  irritation  of  the  spine, 
or  of  some  particular  portion  of  the  brair>,  demanding  local  dcijktion  and  counter- 
irritation,  with  perfect  tranquillity  of  mind  and  body.  Whatever  the  cause  of  the 
distorbjmcc  may  b«,  it  will  be  found  that  purgatives  can  ranly  be  diBi)eused  with,  while 
not  a  few  cases  they  constitute  the  chief  anchor  of  our  hopes.     The  diet,  as  a 

leTsl  rule,  should  Ik*  mild  and  uniri'itaTit,  tlie  proportions  of  its  nutritive  principles 
Fjuying  with  the  exigencies  of  each  |»articular  case. 

The  last  indication  is  to  cure  the  disease,  or  to  y»alliate  it  if  it  be  irremediable.  To 
point  out  the  methods  of  doing  tliis  in  a  class  of  nfli-ctions  of  so  protean  a  character 
as  this,  woidd  be  absurfl.  Every  case  must  necessarily  suggest  its  own  treatment. 
In  ordinary  instances  anliphlogisties,  ])io|K'rIy  so  calk'tl,  may  usually  Ik!  dispensed 
with,  and  largo  draughts  made  ni>on  the  narcotic  class  of  remedial  agents,  as  their 
din'ct  uifluence  is  to  allay  pain  and  sjvism,  aii<i  induce  trnmpn'llity  of  the  system. 
The  choice  of  the  particular  articles  must  t>c  regulated  by  the  circumstances  of  the 
case,  and  will  often  require  no  little  judgment  and  exiKTiencc  for  its  successful  exercise. 
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It  19  practically  a  matter  of  no  little  imi>nrtance  that  the  surgeon  should  be  able  to 
discriminate  accurately  lietween  inflammation  and  congcstiun ;  or,  in  other  and  more 
comprthensive  tenns,  that  he  should  possess  dear  and  deliuite  ideas  res|>ecting  the 
m«»re  essential  ditferences  iK'tween  these  two  moibid  states;  for  u[»nn  tht-ir  correct 
appreciation  must  often  depend  the  result  of  his  treatment.  The  sub)ect,  it  must  be 
confessed,  is  one  of  no  ordinary  ditlicnity,  and  a  Ciinful  examination  of  what  has 
bten  written  upon  it  will  serve  to  convince  any  unpnjudiced  mind  that  there  are  no 
two  points  in  pathology  concerning  which  there  still  prevails  a  greater  nmount  of  con- 
fusion: for  what  one  author  considers  as  congestion,  another  with  eqiiul  coiilidfnce 
calls  inflammation,  and  conversely;  leaving  thus  the  young  and  inoxperienced  practi- 
tioner in  painfiU  doubt  not  only  in  respi-ct  to  the  nature  of  the  disj-asc,  !uit,  what  is 
(ar  worse,  in  regard  to  its  |iroi»er  mode  of  management.  As  the  sitiijcct  of  inflamma/- 
tion  will  be  fully  discussed  in  the  ensuing  c-haj)tfr,  1  shall  liiutt  mys<'If  here  to  a  plain 
ami  simple  exixjsition  of  some  of  the  more  inipru-tnnt  laets  n-lntive  to  congestion, 
I  by  on  attempt  to  assign  to  this  expression  its  legitimate  import. 
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Congestion  signifios  an  accumulutiou  of  blood  in  a  part,  tbe  result  either  of  some 
mechanical  obstruction,  or  of  ilisonltTcd  iiiucrvatiou,  interfering  with  the  onward 
movement  of  the  sanguineous  fluid.  Tlie  word  is  synonymous  wilii  hy|)eremia,  whieh 
Andra!  has  proposed,  without  any  just  reason,  ns  a  substitut<>  for  it.  It  simply 
denotes  the  existence  of  an  abnormal  quantit}-  of  Itlood  in  a  part,  without  any  of  the 
ordinary  phenouifua  iiad  ctt'eets  of  indammation,  which,  however,  it  generally  accom- 
panies, if  iiuleed  it  does  not  form  a  necessary  consequence  of  the  increased  quantity 
of  blood  sent  into  the  sutl'ericg  structures  in  that  disease.  Pathologists  usuall}' 
divide  ^congestion  into  two  varieties,  denominated,  respectively,  the  active  and  the 
passive.  The  first,  as  the  name  implies,  is  ehariicterized  by  inordinate  activity  of  the 
part,  as  is  evinced  by  its  scarlet  complexion,  its  augmented  temperature,  and  its  ftmo- 
tioual  disturbance  ;  and  soon  leads,  if  allowed  to  progress,  to  various  kinds  of  deposits, 
particularly  the  serous  and  plastic.  Fa^seive  congestion,  on  the  other  Land,  is  distin- 
guished by  the  dark  color  of  the  part,  the  enlarged  and  sluggish  condition  of  the 
vessels,,  and  the  chronic  march  of  the  disease.  Owing  to  these  dilferences  in  the 
action  and  a.si>ect  of  the  atfi-ctud  structures,  these  two  varieties  of  congestion  are  often 
denominatetl  arterial  and  venous;  terms  wliieh  are  ill  chosen,  as  they  have  a  tendency 
to  create  erroneous  impressions  respecting  tiie  true  nature  of  the  two  lesions,  for  it  is 
impossible  to  conceive  uf  any  ease  of  congestion,  however  slight  or  sevei'e,  in  which 
the  disease  is  exclusively  contiiied  to  one  set  of  vessels. 

It  will  thus  be  perceiveil  that  active  congestion  is  closely  allieil  to  inflammation, 
although  it  does  not,  properly  speakmg,  constitute  inflammatiun,  except  in  the  opinion 
of  Certain  pathologists,  who,  it  seems  to  nje,  are  not  very  felicitous  in  their  attempts 
at  separating  the  two  affections  from  each  other,  although  it  is  eddent  that  they 
strive  very  hard  to  do  so.  They  treat  of  congestion  Jis  a  distinct  entity,  and  jet  they 
do  not  hesitate  to  ascribe  to  it  phenomena  and  effects  which  belong  exclusively  to 
inflammation,  and  wtiich  congestion,  considered  in  the  proper  sense  of  that  term,  is 
utterly  incapable  of  producing.  Whenever  a  (lait,  however  8ituate<l  in  rclntion  to  the 
amount  of  blood  it  coutjuus,  is  the  seat  of  morbid  ilc]K)sits,  it  has  passed  the  stage 
of  congestion,  and  goae  over  into  that  of  iuflammatiun.  If  this  be  not  so,  then  it 
necessarily  follown  that  active  congestion  and  inflanimation  an:  essentially  one  and 
the  same  disease,  and  that,  consequently,  it  would  be  absurd  to  attempt  to  describe 
them  separately. 

In  all  acute  iiiHnmmations,  whatever  their  cause  or  situation,  active  congestion  is  a 
necessary  antecedent  of  tlie  morbid  action  j  one  of  the  first  links  in  the  cliain  of  the 
malady.  Hence  it  would  nut  be  improper  to  sa3'  that  it  is  ]mrt  and  parcel  of  the 
inflammatory  process,  ushering  in  the  disease^  and  continuing  up  to  the  verv  point  of 
eflusion;  or,  in  other  words,  ceasing  only  where  effusion  commences.  But  this  is 
strictly  true  only  to  a  certain  extent;  for  there  is  in  everj'-  case  of  inilaumiation  a 
circle  beyond  the  process  of  the  morbid  action,  where  the  blood,  jdaying  about  in 
eddies,  has  aecumuhited  in  large  quantity,  distending  the  capillaries,  and  destinctl 
soon  to  pai-t  with  some  of  its  constituents,  if  the  disease  be  merged  in  the  inflamma- 
tion. A  real  Are  is  lighted  up  here;  the  part  is  hot,  preteniaturally  red,  and  j)erhap3 
somewhat  painful;  nay,  it  may  be,  even  a  little  tumid,  frnm  tlie  dilated  state  of  the 
vessels ;  the  blood  moves  with  unwonted  force  ami  vclinity ;  ttie  functional  disturb- 
ance augments  more  and  more;  and  prcsentl}^  congestion  ceasing,  inflammation  takes 
its  place,  and  goes  through  its  allotted  course.  Another  sign  of  distinction  is  that, 
in  active  congestion,  the  ciipillarit's,  altliough  greatly  crowded  with  blood,  are  more 
easily  emptied  than  in  inflammation:  during  life  by  pressure,  and  alter  death  by 
injecting  nmtter. 

But  active  congestion  is  not  always  necessarily  followed  by  inflammation,  although 
prone  to  pass  into  that  state  if  it  continue  even  for  a  short  time.  The  cause  which 
induce<l  it  having  ln'cn  removed,  the  vessels  cease  to  attract  blofxl  in  undue  quantity, 
and  getting  rid  of  what  is  redundant,  speedily  regain  their  normal  calilter  ami  func- 
tion. A  familiar  illustratiim  of  this  oceurn-nce  is  afforded  l»y  the  conjunctiva,  when, 
from  any  transient  eiiuse,  a  sinhlen  ami  violent  rush  of  blood  takes  place  to  the  affe<'ted 
part;  in  an  instant  hundreds  of  vessels,  previously  invisible,  become  apparent,  Ix'ing 
crowded  with  red  blood,  so  an  to  give  the  8urfa<-e  almost  a  scarlet  hue.  Now,  if  we 
analyze  these  phenomena,  it  will  be  found  tliat  they  depend  simj>ly  upon  a  diliit«i  -^tate 
of  the  vessels  of  the  eye  and  the  presence  of  an  unusual  (juantit}'  of  blood,  containing 
a  large  number  of  red  globules,  which,  in  the  healthy  state,  are  either  withheld  from 
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these  ressela,  or  which  are  propelled  along  tlaem  in  such  snifill  numbers  as  not  to  per- 
mit their  coloring  matter  to  become  visible  tliroug^li  Uieir  tlelicate  walln. 

Another  familiar  example  of  active  congestiuu  is  furiHslieil  by  what  occurs  in  the 
hand  when  plunged  into  cold  water,  or  exijoscd  to  a  very  low  temperature.  The  Bkin 
soon  becomes  remarkably  red  from  an  unnatural  aftUix  of  blood,  the  parts  ure  tliu 
Best  of  an  onpleasant  tinglmg  sensation,  luid  tlio  captUarJc-t*,  botli  arterial  and  venous, 
are  exceedingly  dilated;  sttll,  there  is  no  inflammation,  or  any  tendency  to  morbid 
deposit:  the  suffering  stiuctures  are  only  irritated  and  preternaturaUy  injected.  Cau- 
tiously treated,  the  band  soon  regains  its  natural  cmiditiun,  the  skin  rccuvcrs  its 
former  hue  and  sensibility,  the  blood  ceases  to  accuunulatv,  and  tiie  vessels  resume 
their  normal  caliber.  But  it  is  otherwise  when  the  case  is  imp  rope  rlj-  managed;  the 
congtiiStion  then  not  only  continues,  but  steadily  increases,  and  is  soon  merged  in  in- 
flammation, or  perverted  action  nml  ell'usion. 

Xow,  what  occurs  in  the  external  parts  of  the  body,  immediately  midcr  the  eye  of 
the  observer,  may  be  supposed  to  happen,  under  similar  circumstances,  in  the  internal 
viscera.  Thus,  we  know  that  wiien  there  is  a  su<i(lon  repulsion  of  the  cutaneous  per 
spiration,  the  blood  is  extremely'  apt  to  collect  in  the  hmgs,  causing  active  congestion 
of  the  pulmonary  tissues,  so  often  the  precursor  of  junutnonia.  Poison  introduced 
into  the  Btonuich  almost  instantly  induces  active  congestion  of  the  mucous  membrane 
of  that  organ,  frequently  followed,  in  a  few  hours,  by  the  most  intense  and  destruc- 
tive inflammation.  A  ligature  bound  tightly  round  a  limb  att'ords  a  good  illustration 
of  the  manner  in  which  active  congestion  may  be  supposed  to  be  induced  in  strangu- 
Ution  of  the  bowel  in  hernia  and  in  intussusception. 

A  distinction  should  be  made  between  active  congestion  in  a  part,  and  a  detcrmina- 
tiou  of  blood  to  a  part.  Tiie  former  is  always  t!ie  effect  of  some  morbific  uiilueuce; 
the  latter^  on  the  contrary,  may  Ijc  the  result  sim|ily  of  a  natural  cause.  Thus,  wlieu 
infant  is  api>lieil  to  the  breast,  there  is  an  instiintaneous  determination  of  blood  to 
organ,  so  as  to  enable  the  vessels  to  funiisli  tlie  necessary  sup])!}-  of  milk ;  during 
iwtjon,  there  is  a  marked  determination  of  lilood  to  the  utenis,  j)robabIy  accom- 
panied with  more  or  less  active  congestion.  Iti  bhisbing,  there  is  a  rusL  of  blood  to 
the  cheek;  in  erection,  to  the  jx»nis;  in  anger,  joy,  and  other  emoltons,  to  the  bruin. 
Excussive,  sudden,  and  overwhelming  determination  of  blood  to  tiie  uvteiTud  organs 
eoraetimes  takes  place  dining  the  cold  stage  of  iuterauttent  fever,  especially  ui  that 
variety  of  it  to  which  Alilx-rt  and  others  liavo  applied  the  term  malignant.  In  the 
M>ngi*stive  fever,  as  it  is  termed,  of  the  Southeni  States,  ili-atii  not  unfi'e«|iiently  results 
within  a  few  hours  after  tiie  commencement  of  the  attack,  tlic  system  never  reacting 
from  the  effects  of  tlie  chill.  Scarlet  fever  CM-casionally  proves  fatal  in  a  similar 
manner;  the  surface  is  pale  or  slightly'  livid,  the  extremities  are  deadly  cold,  and  the 
j-mal  organs  are  literally  inundatetl  with  blood,  detennmation  and  congestion  co- 
^xiftting  in  their  worst  forms. 

In  passive  congestion,  the  morbid  action  is  distinguished  by  its  peculiarly  slnggisli 
obamcter;  the  vessels  are  not  only  dilated,  but  frequently  varicose,  tortuous,  elongated, 
ind  incapable  of  contracting  upon  their  crowding  contents;  the  discohprati<m  is  dark, 
venous,  or  puriile,  the  circulation  is  tardy  and  languid,  and  there  is  often  marked  evi- 
dence of  morbid  deposits,  espcctal!3'  of  scrum  and  lymph,  in  tlie  cells  of  the  areolar 

Varions  canses  may  give  rise  to  passive  congestion.  The  most  common  are  the 
following:  1st.  inflammation;  2dl3-,  mechanical  obstruction ;  3d ly,  debility ;  and -ttldy, 
dependent  position. 

1st.  Inflammation, in  whatever  form  occniTing.  is  almost  always  followed  by  a  certain 
d^[ree  of  passive  congestion;  the  alfeeted  parts,  exhausted  l»y  severe  sulfering,  are 
reduce<j  in  strengtli  ami  life-power;  the  vessels,  dilated  to  their  utmost  capacity,  and 
perhaps  partially  ruptured,  are  too  feeble  to  contract  upon  their  contents;  tlie  crip- 
ple*! structures  are  unusually  vascular ;  an<l  tlie  sliglitest  cause  is  generally  sufflcient  to 
rekindle  the  disease.  Indeed,  as  will  lie  stated  iiy  anil  by,  an  organ  that  has  been 
once  severely  inflamed  is  ever  after  extremely  lialile  to  become  inflametl  again;  passive 
congestion  oft^^n  lasting  for  months  and  even  years. 

Sdly.  Mechanical  obstruction  is  a  prolific  source  of  passive  congestion.  Examples 
occur  almost  witliout  number,  both  in  me<lical  and  surgical  piactice.  I  shall  allude 
only  to  a  few,  as  they  will  lie  sufficient  for  my  iiurjiose. 

A  good  illustration  of  the  effects  of  mechanical  obstnielion  in  producing  passive 
oongestion  is  seen  m  organic  disease  of  the  valves  of  the  aorta,  imjteding  the  passage 
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e  lungs.  Compt- llo<l  to  ivmaiii  here  hnljit.utilly  in  nndue  quantity, 
the  pulnioruiry  vunsels  soon  fall  into  :i  8l:itt*  of  passive;  eongi-stioii,  which  thus  acts  us 
a  pi'e<lispO(*iiig  cause  not  only  iA'  iiitlnuiuiatiou,,  to  which  indiviiluols  so  alfectcHl  :ux' 
extremely  pioiie,  but  also  of  puiiuoiiai y  Jii»oplexy.  Obstruction  of  the  larger  veins, 
as  the  femoral  and  iliac,  is  alwuys  foUoweil  by  passive  congestion  in  the  parts  bolow. 
In  varicose  enlargement  of  the  veins  of  the  leg,  attentled  with  disease  of  their  valves, 
the  blood  has  great  diitlcidty  in  finding  its  wa^'  to  the  heart,  and  the  consequence  is 
that  the  distal  portion  of  the  limb  is  always  in  a  stjite  of  passive  congestion,  with  a 
strong  tendency  to  iuliaramatiou,  and  to  diflerent  deposits,  more  esjieciidly  the  serous 
anil  plastic.  Obstruction  of  the  luter^'^  of  the  leg,  by  fibi-inous  concretions,  la  alwa^'S 
followed  by  congestion  and  inflammation,  if  not  by  gangrene  of  the  foot. 

The  structures  in  the  neighborhood  of  morbid  growths  are  generally  habitually  con- 
gested ;  hence  the  |>rofuse  hemorrhage  which  so  often  attends  their  extirpation.  Their 
vessels  being  compressed  by  the  overlapping  tumor,  the  passage  of  their  contents  is 
seriously  iuterfered  with,  and  hence  they  frequently  undergo  a  remarkable  dilatatioa, 
almost  amounting  to  a  real  varicosity. 

3illy.  Debility  of  a  part,  however  induced,  is  a  frequent  source  of  passive  conges- 
tion. Examples  of  this  form  of  the  allection  arc  seen  in  the  retina  and  choroid  coat 
of  the  e^'e  from  over-exertion  of  that  organ,  and  in  various  parts  of  the  body  from 
loss  of  innervation,  profuse  hemorrhage,  or  other  discharges,  an<l  from  the  tiatunU 
wear  and  tear  of  the  frame.  If,  under  these  circumstances,  any  particular  organ  is 
more  feeble  or  exhausted  llian  the  rest,  it  can  scarcely  fall  to  become  the  seat  of  passive 
congestion,  or  congestion  and  inflammation. 

4tlily.  That  doiiendent  position  may  give  rise  to  passive  congestion,  is  a  matter  of 
daily  observation.  It  is  in  this  way  that  iuflamm.ition  of  the  lungs  is  so  often  induced 
during  the  progress  of  lingering  diseases  and  accidents,  as  typhoid  fever,  erj'sipelas, 
and  compound  fractures;  the  disease  usually  bt-ginning  in  the  posterior  portions  of 
these  organs,  in  the  form  of  passive  congestion,  and  ])roeeeding  gradually  but  steadily 
from  bad  to  worse,  until  it  proves  fatal,  a  result  so  much  the  more  to  be  dreaded  on 
account  of  its  insidious  charact<:>r.  In  the  90-c:dled  bedsores,  c<jnaequent  upon  long 
confinement  in  one  posture,  during  which  the  pressure  of  the  bo<ly  is  concentrated  with 
jwculiar  force  upon  the  sacrum,  the  iliac  crest,  and  the  great  trochanter,  similar  eireots 
are  prodin-ed.  There  is,  both  in  tiiese  and  similar  instances,  in  the  first  place  a  deter- 
mination of  i)lood  to  tiie  most  dependent  portions  of  the  body,  then  passive  congestion, 
and  finally,  as  a  natural  consequence,  inflammation ;  often  followed,  in  the  latter  case, 
by  mortification. 

Passive  congestion,  however  induced,  is  a  frequent  cause  of  inflammation;  often  of 
a  very  destructive  character,  the  more  so,  because  the  symptoms  which  attend  it  are 
80  indistuict,  if  not  so  completely  disgmsetl,  as  to  prevent  the  early  recognition  of  therr 
real  import.  It  is  for  tliese  reasons  that  the  practitioner  should  constantly  be  on  the 
alert  whenever  he  has  anything  to  da  with  diseases  and  injuries  involving  long  confine- 
ment to  one  particular  posture,  and  an  unusual  amount  of  exiwriditure  of  the  vital 
forces. 

Inasmuch  as  congestion  may  be  induced  by  such  a  variety  of  causes,  it  would  be 
folly  to  attempt  to  lay  down  anything  like  a  regular  systematic  plan  of  treatment;  to 
do  so,  would  lie  to  encroaoli  iijion  every  department  of  pathology  and  practice,  both 
medicid  and  surgical,  of  which  we  have  any  knowledge.  The  jutUcIous  surgeon, 
knowing  how  likely  the  continuance  of  such  a  condition  is  to  be  followed  by  inflam- 
mation, or  to  aggravate  inihinnnation  when  these  two  states  coexist,  will  do  all  ui  his 
power  to  avert  tlie  evil,  or  to  combat  it  when  he  finds  it  has  alrt«ady  taken  place.  The 
loading  indication  nP  cure,  in  every  case  of  congestion,  is  to  equalize  the  circulation; 
but  to  fulfil  this  ollcn  demands  great  judorment  and  an  amoiuit  of  pathological  .ind 
therapeutic  knowledge  such  us  comparatively  few  practitioners  iKujseas. 
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6E0T.   I. — GENERAL  CONSIDERATIONS. 

A  THOBoroH  knowledge  of  inflammation  is  inrlispensable  to  every  practitioner  of 
Burgery.  It  should  form  the  priiu-ipal  subject  of  hif*  studies  during  his  pupilage,  and 
the  main  object  of  his  professional  contemplation  in  after-life.  When  it  is  rectilleeted 
that  there  is  hnitUy  any  disease  Mhieh  oomes  within  the  province  of  this  department 
of  science  that  docs  not  originate  in  inflammation,  or  that  is  not  more  or  less  aflketed  by 
it  f!iirinf:r  its  progress,  the  truth  and  force  of  tliese  lemarks  will  l»e  sullieiently  obvious. 
Ti  -t  jiimple  upon  the  nose  is,  in  point  of  fact,  as  mueli  an  infiamniation  as  an 

ei_  that  covers  the  face  and  head.     An  ulcer  of  one  of  tin'  mucous  foHieles  of 

the  mouth  does  not  dilfer,  in  princijile,  from  an  ulcer  of  one  of  the  glands  of  I'eyer, 
which  are  the  seat  of  so  much  disease  and  danger  in  ty]»hoid  fever.  M!in3-  of  the  mal- 
ftdies,  vaguely  called  nervous,  are  nothing  but  lorms  of  inflnmmntion,  the  nature  ivnd 
seat  of  which  it  is  often  difficult,  if  not  impossiltle,  to  determine.  Their  predominant 
symptoms  are  of  a  nervous  character,  and  hence  the  diseases  which  they  accompany 
are  usually  considered  as  nervous,  while  in  reality  the  reverse  is  too  frequently  the 
case. 

All  aticidents,  of  whatever  nature  or  degree,  are,  if  not  immediately  fatal,  necessarily 
foUowttl  by  inflammation.  The  little  wound  mittle  in  venesection,  the  incision  left  in 
cupping,  and  tf»e  bite  inflicted  in  leeching,  would  never  lical  without  the  aid  of  this 
process  ;  the  parts  would  remain  open,  and  be  the  seat  of  inccssiiiit  bleeding,  or  they 
would  become  festering  and  putrid  sores.  In  a  won!,  there  would  be  no  repair  atXer 
aoy  injury,  however  sim[»lc;  and  operative  surgery,  instead  of  being  a  blessing,  would 
be  a  positive  evil.  Thus,  it  will  Ix;  [MTveivcd  tluit  inflnmniation  is  capable  of  jitaying, 
as  it  were,  a  double  game  in  the  animal  economy,  being  at  one  time  a  cause  of  death, 
and  at  another  a  source  of  life.  It  is  for  thin  ivuson  that  it  is  often  designatt^d  by  the 
terms  btfnlth}'  and  unhealthy,  accoriling  as  the  one  or  the  otlicr  of  these  states  pre- 
dominates. 

InflHuimation  may  be  defined  to  be  a  perverted  action  of  the  capillary  vessels  of  a 
part,  nttendetl  with  discoloration,  pain,  heat,  swelling,  and  disordend  function,  with  a 
tendency  to  effusion,  deposits,  or  new  pro<l nets.  In  addition  to  these  changes,  there 
is  also  an  altered  comlition  of  the  blood  and  nervous  Huid  as  an  impojtant  element  of 
the  morbid  ])rocess.  In  what  inflammation  essentially  consists,  it  is  as  impossible  to 
detennine  as  it  is  to  explain  the  intimate  character  of  .'ittraction,  repulsion,  gravitation, 
or  cohesion.  Hence,  tiie  medical  philosopher,  in  studying  its  historv,  is  necessarily 
■  obliged  to  limit  himself  to  rm  examination  of  its  causes,  a^-mptoms,  and  etiects,  or,  in 
H      other  wotxls,  to  a  rigid  analysis  of  its  ap2>reciable  phenomena  and  consequences. 

^Laoi 


» 


1.   CAUSES  OP  INFLAMMATION. 
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The  CAQses  of  Inflammation  are  almost  as  numerous  as  the  circumstances  which 
rround  us,  and  are  either  predisposing  or  exciting.  Whatever  has  a  tendency  to 
'ect  injuriously  the  mental  or  physical  organization,  whether  directly  or  indirectly, 
b  capable  either  of  in<lucing  disease,  or  of  laying  its  foundation.  The  pn'disj)osing 
causes  are  those  which  j>roduee  in  the  system,  or  in  some  particular  pait  of  it,  certain 
c'  .  or  conditions  favorable  to  the  development  of  inflammation,  without 

H'  incr  it.     They  are  usually  tardy  in  their  operation,  and  are  eithcrnatural 

(■  iig  as  they  are  inherent  in  the  constitution  or  dependent  upon  acci- 

(]■  "I.     The  exciting  causes,  on  the  coni  rar\-,  are  those  that  are  directly 

concemtHl  in  awakening  the  <lisea.sc,  or  fimning  it,  as  it  wer*-,  into  existence.     It  is  not 
always,  however,  in  our  power  to  ascertain  either  the  predisposing  or  exciting  causes 
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of  the  morbid  action,  and  hence  such  cases,  wliiub  are  by  no  means  oncommoo,  are 

usually  known  as  occult  cases. 

The  naturul  predisposing  causes  of  disease  have  reference  to  peculiarities  of  consti- 
tution, anil  to  a  tainted  state  of  the  economy,  in  consequence  of  hereditary  traiisiuission. 
To  the  former  class  belong  plethora,  debility,  and  nervous  susceptibiJity,  which  prepare 
the  system  for  tlisi-ase,  by  the  changes  which  the}'  produce  in  the  fluids  and  solids. 
Persons  who  have  naturally  an  undue  quantity  of  blood,  as  indicated  by  their  ruddy 
complexion,  and  the  extraordinary  functional  activity  of  their  organs,  are  peculiarly 
prone  to  iniammution ;  their  bodies  may  be  compareil  to  a  mass  of  tinder,  which  the 
slightest  spark  is  capable  of  kindling  into  a  devouring  flame.  Those,  on  the  other 
hand,  who  are  naturally  feeble,  are  remarkably  prone  to  local  congestions,  which, 
especially  when  they  become  habitual,  are  suie  to  lead  to  inflammation,  often  of  a  very 
unmanageable  character,  because  it  caimot  be  met  by  the  ordinary  renieilies.  Persons 
of  a  ner\'ou8  temijerament  are  predisposed  to  maladies  of  the  brain,  spinal  cord,  and 
sjrmpnthetic  nerves,  as  exhibited  in  derangement  of  the  respiratory,  digestive,  and 
geniti> urinary  apparatus;  maladies  which  are  generally  tardy  in  their  progress,  and 
wliic:h  are  often  so  obscurely  marked  as  to  be  dillkult  of  recognition. 

The  fact  timt  some  diseases  are  transmissible  from  the  parent  to  the  offspring  is 
well  known.  There  are  family  diseases,  as  there  are  family  likenesses,  manucjs,  and 
peculiarities;  and,  what  is  remarkable,  they  are  more  liable  to  be  communicatetl  by 
the  mother  than  the  father,  as  if  it  were  her  special  prerogative  to  impress  her  vices, 
as  well  as  her  virtues,  upon  her  descendants.  Another  law^  is  that  some  of  these  dis- 
eases may  skip  one  generation  to  reappear  in  another,  and  that  it  is  not  necessary  that 
the  parents  should  be  actually  laboring  under  an  attack  of  them  at  the  period  of  con- 
ception. The  affections  which  may  be  transmitted  in  this  way  are  gout  anrl  rheumatism, 
phthisis,  asthma,  scrofula,  carcinoma,  and  constitutional  syphilis,  togt^ther  with  some 
others  which  it  is  unnecessary  here  to  specify.  It  is  in  this  wise,  apparently,  that  God 
visits  the  sins  of  tlie  parents  to  the  third  and  fourth  generations  of  their  o1t'sj>ring.  In 
what  element  of  the  economy  the  germ  of  the  morbid  action  is  locked  up,  neither 
reason  nor  ex|ierience  has  Ix^en  able  to  determine ;  for  a  time  it  would  seem  to  be  latent 
in  the  blood,  and  then  to  explode,  either  suddenly  or  gradually,  with  zymotic  violence. 

Among  the  acquired  predisposing  causes  of  biflammation  are,  the  eflects  of  previous 
disease,  plethora,  and  debility,  however  induced.  An  organ  that  has  once  hiboretl 
under  inllamtaation  is  extremely  prone  to  sutfer  from  it  again  from  the  most  trifling 
causes.  The  part,  enfeebled  by  the  attack.  <loes  not  recover  completely  from  its  eflects 
for  a  long  time,  if  ever.  Hence,  influences  wliicb,  in  the  natural  state,  wonld  not 
disturb  its  physiological  relations,  are,  imder  such  circumstances,  j>eculiarly  prone  to 
excite  disease.  A  fauiiliar  illustrat  ion  of  this  fact  is  aIl'or(Jed  in  the  tonsillitis  of  children, 
in  whom  a  recurrence  of  the  malady  is  generally  awakened  by  the  sliglitest  exposure 
to  cold.  It  is  not  necessary  here  to  eidarge  upon  jtletbora  and  debility  as  predisjX)»uig 
CAUses  of  influinmiition.  If  these  states  of  the  SA'stem  are  capable  of  preparing  it  for 
the  development  of  disease  when  they  are  a  natural  result  of  the  organization,  it  may 
readily  be  supposed  that  they  wonld  be  much  more  likuly  to  prodiire  such  an  etfect 
when  they  i\w  acquired,  in  consequence  of  the  mo<le  of  life  of  the  mdividual,  or  of  the 
influence  of  structural  lesion. 

Age,  sex,  temperament,  occupation,  food,  dress, exorcise,  climate,  and  season,  are  all 
so  many  predisposing  causes  of  inflammation.  Infancy  is  particularly  obnoxious  to 
enteritis, croup, and  arachnitis;  chihlhood.toalVcetionsof  the  skin,  struma,  parotitis,  and 
tonsillitis;  maiihoofl,tu  pneumonitis,  carditis,  and  diseases  of  the  genito-urinarv  organs; 
and  the  ilectine  of  life,  to  gout  and  rheumatism,  asthma,  arteritis,  and  the  various  forms 
of  malignant  maladies. 

The  differences  in  regard  to  the  susceptibility  to  inflammation  in  the  two  sexes  arise 
mainly  from  their  anatomical  pt'culiarities,  and  are  much  less  common  than  is  generally 
imagined.  Tlie  function  of  parturition  rcnrlers  the  female  paitieularly  liable  to  in^ri- 
tonitis,  phlebitis,  arachnitis,  and  carcinoma;  while  the  male,  from  his  occupation  and 
mode  of  life,  is  more  prone  to  cystitis,  urethritis,  gout,  rheumatism,  arteritis,  hepatitis, 
pneumonitis,  and  pleuritis. 

Of  the  influence  of  temperament,  as  a  predisposing  cause  of  disease,  too  little  is 
known  to  enable  us  to  speak  with  any  degree  of  certainty.  The  sanguine  temperament, 
characterized  by  plethora  with  inordinate  capillarv  activity,  disposes  to  inflammation 
of  the  internal  organs;  while  the  lym]}hatic  is  apt  to  he  attended  with  affections  of  the 
skin,  joints,  serous  membranes,  stomach,  bowels,  and  lymphatic  glands. 
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Oocapation  is  a  powerfii!  predisposing  c:inse  f)f  inflammation.  Persons  who  work  a 
great  difaJ  in  the  opt-n  air,  and  who  are  luiich  exjiost-tl  to  cold  and  wet,  are  extremely 
liable  to  sutfer  from  pneumonia,  arthritis,  tonsillitis,  and  I'titeritis.  A  setlentary  life 
leads  to  chronic  disorder  of  tlie  alimentary  vminl ;  and,  if  conjoinetl  with  constant 
mental  exertion,  is  liable  to  lie  followed  by  disease  of  t\w  brain  and  aracluioid  mem- 
brane. Exceasive  exercise  of  on  organ,  as  of  the  larynx  in  singing  and  spveaking,  is 
a  predisposing  cause  of  inflammation. 

The  influence  of  food  in  disjwsing  to  inflammation  is  well  known.  The  habitoal 
use  of  stimulating  articles  of  diet,  es|)eciaUy  when  conjoineil  -n-ith  want  of  exercise  in 
the  open  air,  is  among  the  most  powerful  of  the  causes  umler  notice.  Uu  the  other 
hand,  an  impoverished  diet,  or  a  privation  of  nitrogenous  food,  by  inducing  a  defec- 
tive blood,  leads  to  scurvy,  chlorosis,  typhoid  fever,  serofula,  anri  iiiftammation  of  the 
serons  structures,  terminating  in  dropsical  effusions.  Certain  articles,  as  ergot,  if  em- 
ployed for  any  length  of  time,  or  in  any  considcralile  quantity,  dispose  to  arteritis 
and  gangrene  of  the  extR^mities.  The  habitual  indnlijetiee  in  alcoholic  drinks  leads 
to  gastro-enteritis,  hepatitis,  and  attacks  of  epidemic  diseases,  whenever  such  diseases 
are  prevalent. 

Dress  may  be  an  indirect  cause  of  inflammation.  It  m.iy  keep  the  Ikxly  too  warm 
or  too  cold,  or  exert  injurious  compression ;  in  either  eveiit,  liKal  congestion  will  be 
apt  to  be  induced,  which  the  slightest  circumstances  may  fan  irtto  disease. 

A  change  of  clim.<ite,  whether  from  liot  to  cold,  or  cold  to  hot,  powerAilly  predis- 
poaea  to  inflammation.  Hence  tlie  i»eriod  of  acclimation  is  always  peenliarly  trying, 
and  few  persona  escape  without  sutTering.  Season,  too,  exerts  a  predisposing  influence. 
Thus,  in  summer,  inflammation  is  most  prone  to  assail  the  stomach  and  bowels;  in 
winter,  the  larj-nx,  lungs,  pleura,  joints,  and  throat. 

Mental  excitement  is  a  prolific  source  of  inflammation.  Fear,  grief,  anxiety,  hard 
study,  and  loss  of  slee]),  by  deranging  the  secretions,  and  intin-foring  with  the  diges- 
tive process,  all  dispose  to  this  disease.  In  short,,  whatever  interrupts,  disorders,  or 
arrests  healthy  action,  exerts  a  pernicious  influence.  This  is  often  the  only  way  in 
which  we  can  account  for  the  occurrence  of  erysipelas,  carbuncle,  rheumatism,  cere- 
britis,  scrofula,  and  carcinoma. 

The  exciting  causes  of  inflammation  are  extremely  numerous,  and  of  the  most 
tliversified  nature;  thej^  act  in  two  ways,  either  directly  upon  a  part,  or  indirectly 
through  the  system,  llence  they  are  said  to  lie  loesd  and  constitutional ;  and  the 
former  are  either  of  a  chemical  or  mechanical  character. 

Among  the  chemical  causes  are,  fii-st,  high  fiegrees  of  heat,  as  hot  water  and  iron  ; 
secondly,  partial  ap[>lication  of  cold  ;  tliirdly,  caustic  substances,  as  the  alkalies  and 
ids;  fourthly,  acrid  vapors,  hartshorn,  and  gases;  fifthly,  certain  secretions, as  urine 
bile ;  sixthly,  Uisters,  embrocations,  and  rulx-fucients ;  and,  lastly,  various  septic 
its,  as  those  of  smallpox,  syphilis,  glanders,  and  malignant  pustule.  All  these 
agents  act  directly  upon  the  parts  to  which  they  are:  applied,  eitlu'r  destroybig  tlicm  by 
their  immediate  cfleets,  or  combining  with  them  in  such  a  manner  as  to  change  com- 
pletely their  structure  and  function.  Their  operation  is  always  nipiil,  and  the  result- 
ing inflammation  is  usujdly  marked  by  severe  symptoms,  both  local  and  constitutional. 
The  mech:mical  causes  comprise,  first,  punctures,  incisions,  contusions,  and  lacera- 
aecondly,  fractures  and  dislocations ;  tliirdly,  sudden  and  forcible  distensions, 
ftrom  the  accumulation  of  pus,  serum,  blooti,  or  gas  ;  fourtlvly,  comjiression,  as  by 
bandage,  ligature,  posture,  or  etfused  fluids;  and,  fifthly,  tlie  presence  of  foreign 
bodies,  as  a  stone  in  the  blad<ler,  a  Ix-an  in  the  air-pa.ssagcs,  a  bullet  in  the  flesh,  a 
tubercle  in  the  lung,  or  a  fibrinous  concretion  in  the  brain.  Thrombosis,  or  the  forma- 
tion of  clots  in  the  bloodvessels,  leading  to  ohstmction  in  the  circulation,  frequently 
oc«isions  inflammation.  The  manner  in  which  these  various  causes  act  in  producing 
disease  is  too  evident  to  re<]uire  explanation. 

The  constitutional  causes  of  inflammation  make  their  impression  either  directly 
upon  the  part,  or  indirectly  through  some  remote  structurp.  Logically  speaking,  it 
would  perhaps  be  more  pro]>er  to  say  that  they  all  act  in  the  latter  way,  and  not  in 
any  case  immediately  upon  the  part.,  as  it  is  usually  asserted  they  do.  Thus,  a  morbific 
impres.sion  primarily  m.ide  upon  the  respiratory  passages,  as  the  inhalation  of  some 
[Poxious  gas,  or  the  contact  of  malaria,  instead  of  cansing  disease  in  the  lungs,  or  in 
im«r  of  its  constituents,  often,  if  not  generally,  explodes  upon  some  other  organ, 
•rh.Hps  very  distantly,  if  at  all,  associated  with  the  lungs  by  sympathy,  or  similarity 
structure  and  function.     A  septic  poison,  as,  for  example,  the  vims  of  smallpox. 
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introduced  into  the  systtm,  acts  not  int'rcly  upon  tho  blood  into  wLleh  it  has  bet^a 
conveyed  by  the  absorlx;nt  vessels,  but  also,  and  mainly,  upon  the  cutaneous  tissues,' 
for  which  it  endentl}-  has  a  greater  elective  utlinity  than  for  any  other  part  of  the 
economy ;  if  it  produces  any  action  at  all  upuu  oiher  struftm-es,  it  is  altogether  of  an 
indirettt  character.  In  the  transmission  of  t^econdary  syphilis  from  the  parent  to  the 
ofl'8|>ring,  the  force  of  the  disease  is  spent,  in  the  first  instance,  upon  the  skin  and  the 
mucous  membrane  of  the  throat  and  mouth ;  there  is  no  inflammation,  so  far  as  ww 
are  able  to  detenniue,  in  the  cellular,  fibrous,  and  serous  tissues,  or  in  the  internal 
organs,  properly  so  called-  In  tertiary  syj)hUi9  the  bones,  periosteum,  and  cartilages 
are  particularly  prone  to  suffer,  although  the  ilisortler  has  a  more  geuexal  tendency,  as 
there  is  more  profound  contamination  of  the  system- 

Whatever  tloubt,  however,  tliere  may  still  be  respecting  the  mode  of  action  of  the 
above  agents,  there  can  be  none  about  the  operation  of  heat  and  cold,  which  are  such 
prolific  causes  of  inflammation.  The  influence  of  a  trojucal  sun,  acting  upon  an  im- 
pressible nervous  system,  in  producing  hepatitis,  is  well  kju»wn  to  the  practitioners  of 
our  Southern  States,  and  to  those  of  Africa,  Asia,  and  the  West  Indies,  (iastritis 
and  enteritis,  in  theil-  worst  furms,  are  often  tleveloj^Hid  in  a  similar  manner.  The 
occurreace  of  tonsillitis,  croup,  pleurii^y,  pneumonia,  enteritis,  cystitis,  and  rheumar 
tism,  as  an  eflect  of  cold  feet,  is  familiar  to  every  one.  In  all  these  instances  the 
primary  impression  is  made  thro\igh  the  nietlium  of  the  skin,  by  suppressing  the  per- 
spiration, and  throwing  the  onus  of  the  functional  disorder  upon  sume  internal  and 
remote  org.nn,  between  whicli  and  the  cutaneous  surface  there  is  not  the  least  direct 
connection. 

Excessive  shock,  whether  inductnl  by  direct  nervous  exhaustion,  or  by  loss  of  blood, 
is  a  prolific  cause  of  inflammation,  often  followed  by  the  woret  consequences.  The 
inflnmnintion  which  succeeds  to  gunshot,  railw.ay,  and  other  severe  injuries,  is  generally 
extremely  violent,  and  is  prone,  when  the  patient  survives  their  more  immediate 
effects,  to  give  rise  to  secon<l!iry  lesions,  often  more  f!it4U  than  the  primary.  The 
system  thus  alD-cted  dues  ui>t  seem  to  have  sufficient  vitality  to  keep  the  morbid 
action  within  proper  limits:  hence  its  disjMjsition  to  spread  not  only  over  the  parts 
originally  implicfJtefl,  but  to  other  structures,  more  or  less  remotely  situated. 

A  part,  deprived  of  nervous  fluid,  readilj^  falls  into  inflammation,  as  is  shown  in 
injuries  of  the  fore.nnn  involving  the  division  of  the  radial  and  ulnar  nerves,  in  which 
the  thumb  and  fingers,  and  sometimes  even  the  entire  hand,  always  sufler  more  or  less 
severely  from  this  cause.  Stcatly  ami  long^'ontinued  coini>ression  of  a  nerve,  inter- 
fering with  the  transmission  of  nerve  fluid,  may  lead  to  sLaiilar  results,  as  is  witnessed, 
for  example,  in  bedsores. 

Inadequate  supjily  of  food  is  a  common  cause  of  inflammation.  Animals  starved 
for  experimental  put'iioses  are  liable  to  sufler  from  inflammation  Jind  ulceration  of  the 
mucous  membrane  of  the  intestiues ;  and  similar  eflects  have  ofUm  Ijeen  observed  in 
persons  in  health  deprived  of  their  accustomed  supply  of  aliment.  Scurvy  and  other 
atfections  are  produced  by  a  deficiency  iu  the  blood  of  aikidiiie  and  neutral  salts,  espe- 
cially the  salts  of  itotassa.  Hence  the  value  of  the  liberiU  use  of  lemon-juice  in  pro- 
tracted voyages  in  the  Arctic  regions. 

The  blood  itself  is  a  frequent  source  of  inflammation ;  sometimes,  bccanse  it  is 
overloaded  with  earthy  salts  or  other  irritating  materials,  as  the  poison  of  erysipelas, 
carbuncle,  autl  various  eruptive  diseases;  at  other  tunes,  because  of  its  impoverished 
condition,  rendering  it  unfit  as  a  suppoiler  of  life  and  nutrition.  There  is  reason  to 
believe  tliat  t!ie  lattei-  caiise  lies  at  the  foundation  of  many  of  those  low  and  un- 
healthy forms  of  inflammation  which  so  often  eventuate  in  destructive  ulceration  of 
the  mucous  and  cutaneous  tissues,  as  well  as  of  some  of  the  worst  forms  of  morbid 
deposits,  as  imperfectly  vitalized  Ij'mph,  albumen,  and  tubercle.  Deficient  secretion, 
especially  of  the  liver,  kidneys,  .and  skin,  is  a  frequent  cause  of  dise-ase,  various  sid> 
stances  being  thus  retained  in  the  circiilntion,  much  to  the  detriment  of  the  general 
economy,  as  well  as  of  particular  org.^ns,  periiajjs  already  predisposed  to  morbid 
action.  The  non-elimination  of  the  ]iroduct8  of  tissue-metamori>ho8e8  is  a  ]>roIiflc 
source  of  congestion  and  inflaramntion. 

From  the  foregoing  consi(leratif>iis  it  will  be  perceived  that  inflammation  may  be 
troiiinattc  or  idinpathir,  that  is,  produced  by  external  injury  or  by  constitutional 
causes,  the  latter  of  wliich  are  often  wholly  inap[)reciable  by  our  senses. 

Intlammntion  is  sometimes  caused  by  symjxit/nj.  Thus,  the  eye  occasionally  suffers 
from  disorder  of  the  stomach,  the   brain   from  derangement  of  the  intestines,  the 
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mma  from  disease  of  the  utorus,  the  testicle  from  k-sion  of  tlii>  urethra.  A  person 
.  habitusUIy  ovortjixes  bis  iii>it.'.sli\  e  powers,  aih\  takes  withnl  Inirtlly  any  exercise,  will 
"Ix!  very  liable,  eventually,  to  jH'rish  from  earlnmcle  or  urysipehis;  or,  at  all  events,  to 
Irnve  iliwas«,  iu  some  form  or  other,  of  the  skin,  simply  bfcaiise  these  parts  iire  inti- 
mately' related  to  each  other  by  sjimUiirity  of  stnicturc  and  I'uiiction.  For  the  sjime 
ressou  cUsttase  of  the  skia  is  very  prone  to  be  followed  by  disorder  of  the  alimentary 

jU. 

Mnally,  inflammation  may  be  caubed  by  meiaatatU.  This  event,  as  the  term  implies, 
is  characterized  by  a  transfer,  for  the  most  part  gradual,  but  ooeasionally  quite  sudden, 
of  irritation  from  the  part  originally  atlectcd  to  another,  perhjips  at  ii  tousiderable 
distance  from  it,  and  iu  no  wise  related  to  it  bj'  structure  or  fuuctinn.  In  inflammation 
kOf  the  parotid  gland  the  testis  is  often  involved  iu  this  wny,  but  why  it  ia,  neither  our 

tomicid  nor  physiological  knowledge  enables  us  U}  explain,  as  there  is  no  traceable 
connection  whatever  between  them.  Iu  rheumatism  of  the  joints  the  huiiil.  often 
surtiTHj ;  and  in  erysi[>elus  of  the  skin  tlie  morttid  actinn  frequently  leaves  one  part  of 
surface  and  breaks  out  upon  another.  Such  occurrences,  whiclj  are  sometimes 
tl^-  promoted  by  our  local  applications,  should  idwnvs  be  sedulously  watched,  as 
they  are  generally  fniught  with  danger,  e8|>ecially  when  they  show  themselves  in  im- 
^rtout  internal  structures. 


2.    EXTENSION  OP  INFLAMMATION. 

All  inflammations,  of  whatever  character  or  grade,  are.  in  the  first  instance,  strictly 
local,  beginning  in  some  particular  tissue,  spot,  or  point,  from  whidi,  as  from  a  common 
focus,  the  morbid  action  radiates  in  diflerent  dirt'ctions  until  it  becomes,  so  to  si)eak, 
general.  Thus,  to  illustrate,  let  it  be  su])pos{Hl  that  the  nudady  commences  at  a  certain 
port  of  the  mucous  coat  of  the  small  bowel,  as,  for  exjuni>le,  in  one  of  the  glands  of 
Feyer.  After  ha\nng  remained  ben*  for  a  short  time,  it  grjidually  s|ireadH  to  the  fibro- 
cellvdar  lamella,  then  to  the  muscular  fibres,  and  finally  to  the  peritonezil  investment, 
involving  thereby  the  whole  in  one  mass  of  disease.  In  erysipelas  the  same  law  is 
olv>t'rA'ed-  Here  the  morbid  action,  beginning  at  a  little  point  of  skin,  graduiUly 
extends  to  the  dee])er  structures,  until,  as  in  tlie  case  of  a  limb,  it  invades  cellular 

ilistimce,  ajtoneuroais, muscle,  vessels,  nerves,  pinostcnm, and  occasioitally  even  bone. 
"A  pneumonia,  in  its  progress,  usually  in^olvcs  the  puhimivary  pleura  and  the  bronchial 
mucous  membrane. 

The  rapidity  with  which  inflammation  extends  from  one  texture  to  nnothi'r  is 
extremely  variable ;  in  some  instances  the  time  is  very  phort,  iKMhajis  not  exceeding  a 
few  hours  or  even  a  few  minutes,  as,  for  instance,  in  cases  of  anake-jMjisoning;  and 
such  cases  are,  it  may  be  remarket!,  generally  very  prone  to  be  characterized  by  more 
Jixaxi  usmd  \'iolence.     It  must  nl^t,  hnwevcr,  be  inferred  from  this  statement  that  the 

lorbid  action  always  spreads  from  the  point  originiilly  attacked;  for,  although  there 
is  unquestiouably  a  very  strong  tctidency  to  this,  yet  there  are  num<rous  exceptions 
tci  it.     In  some  cases  this  limitation   is  due  to  the  natiin-  of  the  disease  itself;  in 

there  it  depends  ujinn  the  deposit  of  plastic  matt^>r;  wfiile  iji  a  third  series  of  cases 
ia  owing  to  the  structure  of  the  overlving  tissue,  as,  for  exarajile,  in  the  periosteum, 

rhiih  oft^-n  serves  to  jirotect  the  bone  which  it  surrounds  from  the  encroachment  of 
'disease  of  the  soft  parts. 

One  of  the  most  common  modes  in  which  inflammation  propagates  itself  is  by 
continuity  of  structure.  The  morbid  action  once  begun,  easily  pa:ises  along  the 
tissues  in  which  it  originated,  often  spreading  rapitlly  over  a  large  extent  of  surface, 
similarity  of  structure  and  fimetion  favoring  its  march.  By  contiiniity  of  surface  an 
er>-sipelas  of  the  skin,  perhaps  not  larger  at  its  commencement  than  half  a  dime, 
frf<}uently  Iu  a  few  hours  diliuses  itself  over  .in  entin*  limb,  or  cA-en  the  greater  poition 
of  the  liody.     In  the  same  manner  inHammation  is  liable  to  be  propagate<l  along  the 

lucons  canals,  as  is  exem]>litied  in  tonsillitis,  croup,  and  other  nrt'ections  of  the  tliroat 

id  ai r-pass,igea,  and  in  the  various  diseases  of  t!ie  stomach,  IhjwcIs,  and  genito- 
irinary  apparatus.     In  duodenitis  tlie  nmr1>iti  actinn  may  roa<lily  extend  along  the 

iole<b>ch  and  hepatic  ducts  to  the  liver;  and  in  punorrlifrn  nothing  is  more  common 

for  the  flisease  to  spread  along  the  seminal  [vassages  to  the  epiiliflymis  and  testis. 

Secondly,  inflammation  may  lie  propagated  by  ntnHf}ui)ij  of  s^lrurhirc.     A  |>hleg- 

jonouft  erysipelas  of  the  skin  has  a  tendency  not  merely  to  s]irend  over  the  neigldioring 

irtioe,  iu  consequence  of  its  similarity  of  structure  and  function,  but  also  to  extend 
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in  depth,  thereby''  involving  cellular  tissue,  aponeurosis,  muscle,  and,  in  short,  every 
other  texture  within  its  reach.  The  tissues  mainly  concerned  in  the  enterprise  are  the 
va»culiir  and  ooimective,  the  peculiar  structure  of  which  renders  them  highly  favorable 
for  the  propagation  of  the  morbid  action.  An  intiammntiou,  Ix'ginning  in  the  con- 
junctiva, often  in  its  progress  involves  the  entire  eye,  simply  from  the  intimate  manner 
in  which  its  different  tunics  are  superimposed  upon  each  other.  In  the  bowel  and 
other  mucous  canals  the  same  ellect  is  frequeutl}'  witnessed.  In  pneumonia,  especially 
in  the  more  violent  forms,  the  disease  is  mrely  confined  to  the  parenchymatous  sub- 
stance, l)ut  is  almost  sure  eventually  to  spread  to  the  pleura  and  bronchia.  In  orchitis, 
although  the  inflammation  is  primarily  seated  in  the  tubular  structure  of  the  epidi- 
dymis and  testicle,  it  is  by  no  means  uncommon  fur  it  to  extend  to  the  albugineous 
and  even  to  the  vaginal  coat.  An  inflammation  of  the  synovial  membrane  of  a  joint 
often  spreads,  by  virtue  of  the  same  law,  to  the  articular  cartil.ige  and  the  head  of  the 
boue  beneath,  contiguity  and  intimate  connection  favoring  here,  as  elsewhere,  the 
propagation  of  morbid  action. 

Thirdly,  the  extension  may  be  effected  through  the  agency  of  the  veins  and 
lymph  at  irtt.  Of  the  fonner  a  good  example  is  afforded  by  what  occasionally  happens 
in  venesection,  where,  apparently  from  the  use  of  a  foul  lancet,  the  inflammation 
sometimes  spreads  from  the  little  wound  in  the  vessel,  at  tlie  Vwnd  of  the  arm,  as  high 
up  as  the  right  auricle  of  the  heart;  and  of  the  latter  by  what  occurs  in  chancre, 
where  the  poison,  taken  up  by  the  absorlx-nt  vessels  of  the  jK-nis,  is  eonvej'cd  by  them 
to  the  glands  of  the  groin,  where  it  causes  a  hard  and  [lainfnl  swelling,  constituting 
what  is  termed  a  bubo.  In  dissection  wounds  the  aiisorbent  vessels  always  serve  as 
vehicles  for  the  transmission  of  the  jwculiar  poison  whieh  gives  to  these  lesions  their 
characteristic  features.  For  a  short  period  aJfter  the  inoculation  the  poison  is  appa^ 
rently  latent,  when  its  effects  show  themselves  by  one  or  more  reil  lines  extending  up 
the  limb  as  far  as  the  axillary  glands,  whence,  as  from  a  common  centre,  its  injurious 
impressions  arc  raili:iteil  over  the  whole  system. 

Of  the  extension  of  inflammation  by  nervous  agency,  or  s;ynnpnthy,  a  familiar  example 
is  afforded  in  parotitis.  In  this  disease,  which  attacks  chiefly  young  subjects,  the 
infl:uom:ition  oSleti  suddetil3'  leaves  the  organ  originally  involved,  and  fastens  itself 
upon  tlie  testicle,  which  is  thus  eomiM-lled  to  bear  the  whole  onus  of  the  morbid 
aetion.  Of  the  precise  manner  in  whii;h  this  tnuisfer  is  effected  nothing  is  known. 
As  there  is  no  direct  neivous  eonneetiou  between  these  structures,  the  only  plausible 
conjecture  is,  that  it  is  brought  about  by  the  operation  of  sym[»athy,  although  of  the 
nature  of  this  operation  it  is  iiniiosaible,  in  the  present  state  of  the  seiencc,  to  form  any 
correct  idea.  A  similar  n^latjonshii)  exists  l»etween  the  mamma  and  the  iiterus,  the 
stomach  and  the  lungs,  an<l  l.KJtvvccn  the  stomach  and  the  brain,  or,  rather,  between 
the  fonner  organ  and  tlie  arachnoid  meml>rane. 

Finally,  inflammation  may  be  propagated  by  the  blood.  This  fluid,  as  will  be  more 
fully  explained  1:>y  and  by,  undergoes  various  changes  in  tliis  disease,  of  which  the 
most  ira{X)rtant  is  an  increase  of  fibrin  and  colorless  globules,  with  a  strong  temlency 
of  these  substances  to  adhere  to  tlie  sitles  of  the  vessels  as  they  are  proi>el!ed  along 
with  the  general  circulating  mass.  The  blood,  tlius  altered  in  its  properties,  leads  to 
obstriueti<in  of  the  capilhines  in  diflerc-nt  psurts  of  the  body,  thereby  establishing  foci 
of  morbid  action.  It  is  not  improbable  tliat  metastatic  abscess,  or  what  is  now  called 
pyemia,  is  occasionally  proiluced  in  this  way,  since  tiie  aggregation  of  the  colorless 
corpuscles  into  small  masses,  and  their  adhesion  to  the  walls  of  the  vessels,  not  oidy 
diminish  the  rapidity  of  the  circulation,  but  favor  the  formation  of  thrombi  and  the 
production  of  embolism. 


3.  VARIETIES  or  INFLAMMATION. 

With  the  exception,  perhaps,  of  the  epidermis,  the  hair,  and  nails,  there  is  no  part 
of  the  human  economy  which  is  not  suseeptible  of  inflammation  and  its  consecj nonces. 
The  reason  why  these  structures  are  UHually  considered  as  incapaiiJe  of  this  prwess  is. 
that  we  are  not  able  to  demonstrate  in  thera  any  bloo<l vessels,  nerves,  and  lymphatics, 
which  are  the  great  and  essential  elements  of  organizati<m  in  the  more  thoroughly 
elah«iratcd  and  complex  tissues.  Notwithstanding  this,  it  is  extremely  difficult  to  unite 
in  so  swci'piiig  a  conclusion,  when  we  reflect  upon  the  fact,  of  which  <laily  observation 
famishes  examples,  tljat  these  external  coverings  undergo  various  lesions,  of  foiTo, 
size,  color,  and  consistence,  which  can  only  be  explainetl  on  the  assumption  f  hat  they 


INFLAMMATION. 


) 


*re  the  prtKluct  of  inflammation,  inixiitie*!  by  the  nature  i>t"  the  affected  parts.  There 
are  other  structures,  as  the  aracluiuiii  uieraliraiie,  the  coruoa,  mid  some  of  the  cartUao-es, 
in  whieh  it  in  innKwsible  to  detect  vessels,  and  yet  no  one  would  douht  for  a  moment, 
oo  U»is  account,  th.-it  tiiey  are  incapable  of  disease.  \\\-  sliould,  therefure,  1  think,  not 
make  any  exception,  as  it  respects  the  possibility  of  tiie  ueeurrenee  of  inflammation, 
even  in  regaiii  to  the  scarf-skin,  the  hair,  ami  nails. 

The  susceptibility  of  a  part  to  iuHammation  is,  as  a  general  rule,  in  direct  proportion 
to  the  amount  of  its  vascular  and  nervous  endowments,  the  importance  of  its  functions, 
an<l  the  nature  of  its  exposure.  Hence  it  is  found  to  ix;  most  common  in  ttiL'  skin, 
cellular  tissue,  the  mucous  and  serous  mcinbrancM,  the  joints,  lungrs,  liver,  kidneys, 
bladder,  urethra,  ovaries,  and  uterus.  The  only  exceptions  to  this  law  arc  the  brain 
and  heart,  which,  notwithstiuiding  their  incessant  lalmr,  the  excessive  delicacy  of  their 
organization,  and  their  universal  sympatlietic  relations,  are  comparatively  rarely  the 
suljjec'ts  of  inflammation.  In  the  thyroid  body,  the  salivary  glands,  the  pancreas,  the 
prostate,  and  the  spleen,  the  voluntary  muscles  and  their  tendons,  the  nerves,  vessels, 
fibrous  membranes,  and  even  the  bones,  the  disease  is  also  quite  uncommon,  although 
several  of  these  structures  are  sulliciently  prone  to  inflammation  as  it  nmnifests 
itself  in  certain  forms  of  syphilis,  scrofula  and  rheumatism.  It  is  easy  to  know 
why  the  skin  should  be  so  frequently  atfecteo,  when  we  retlect  upon  its  vast  extent, 
its  wonderful  vascularity  and  nervous  endowments,  its  sjmpathy  with  the  brain, 
longs,  stomach,  and,  m  fact,  almost  every  orjj;an  in  the  economy,  and  its  constant 
exposure  to  zdl  kinds  of  injurious  impressions.  For  the  same  reason  it  is  not  ditlicult 
to  account  for  the  frequent  occurrence  of  pneumonia,  hepatitis,  nephritis,  and  inflam> 
mation  of  some  of  the  otlier  viscera.  The  cellular  tissue,  altboufrJi  less  liighiy  organized 
than  the  skin,  is  yet  a  frequent  subject  of  disi-ase,  inasmuch  as  it  is  the  gi'eat  link  by 
which  tlie  various  textuivs  are  connecte^l  together,  ami  the  means*  of  transmission  of 
the  vessels  and  nerves  from  one  part  to  another.  The  functional  activity  alone  of  some 
of  the  organs  affords  a  read^-  key  to  their  liability  to  inllammatton.  Thus,  the  g^nitid 
;ui8  are  almost  exempt  from  disease  until  the  age  of  pulx-rty,  when,  their  slumbering 
sou  being  over,  and  their  fretful  life  having  begun,  they  are  extremely  prone  to 
morbid  action,  lK)th  common  and  specific. 

The  progress  of  intlatnmntinn  exhibits  much  diversity,  being  at  one  time  rapid,  at 
3ther  slow  ;  hence  the  distinction  into  ariite  ami  tfirvnir.  An  acute  attack  is  one 
ich,  running  its  course  switYly,  is  characterized  by  well-marked  sjTcnptonis,  as  ix 
seen,  for  example,  in  tcmslllitis  consequent  upon  a  severe  cold,  where,  in  the  space  of 
a  few  days,  the  affecte<l  gland  acquires  a  large  bulk  from  vascular  engorgement  and 
inttTf^titial  deposits,  attended  witli  great  local  and  constitutional  distiubanee.  Force 
and  rapidity  of  action  are  its  distinguishing  features.  Chronic  inflammatifjn,  on  the 
contrary,  is  marked  by  comparative  slowness  and  feebh-ness  of  action  ;  the  attendant 
phenomena  are  also  less  bold,  although  there  is  genendly  a  decided  t^-ndenej-  to  effusion. 
It  m.'iv  l>e  the  sequel  of  an  acute  attack,  or  it  may  occur  as  n  primitive  affection, 
existing,  perhaps,  for  a  considerable  period  without  Ix'ing  discovered,  owing  to  the 
absence  of  the  usual  diagnostic  signs.  Once  in  this  condition,  it  may  last  almost  for 
an  indefinite  time,  as  is  exemplified  in  certain  cases  of  gleet,  lencorrhoea,  tonsillitis, 
osteitis,  arthritis,  otorrho-a,  and  ophthalmia. 

In  addition  to  the  terms  acute  and  chronic,  so  frequently  employed  in  surgical 
nomenclature, there  are  certain  expressions  in  use  to  designate  the  degree  of  the  morbid 
action,  as,  for  example,  acute  when  the  action  is  very  intense,  subacute  when  it  is 
comparatively  mU<l,  and  pa.ssive  when  it  is  very  sluggi'^h,  or  indisposed,  as  it  were, 
either  to  advance  or  to  recetle,  and  accompanied,  jK-rhajis,  by  inordinate  congestion  of 
the  vessels,  especially  of  the  veins,  with  little,  if  any,  pain,  and  no  marked  constitu- 
tional disturbance. 

Inflammation  is  said  to  be  healthy  or  unhealthy,  according  as  it  manifests  a  tendency 
to  restoration  or  to  mischief.  It  would  beeiToneons  tc»  regard  inHammation  always  in 
the  light  of  a  disease,  since  it  is  tlie  means  which  nature  must  necessarily  employ 
whtruever  she  repairs  an  injury  that  has  given  rise  to  it.  It  is  only  when  the  process 
proc<'«>ds,  as  it  were,  blindly,  that  it  is  likely  to  be  prodtictive  of  harm  by  overpower- 
ing the  part  and  system.  An  incisefl  wound,  occurring  in  a  sounrl  constitution,  will, 
if  itnjjK-rly  inanage<l,  herd  promptly  by  union  by  the  first  intention;  whereas,  ii"  the 
reverse  be  the  case,  there  will  not  only  be  no  imniedijite  adhesion,  but  the  e<lges  of  the 
wound  will  separate,  ami,  suppiuatif>n  taking  phice,  n  long  time  may  elapse  hel'ore  the 
oliject  18  fully  attained.     In  the  one  case  the  action  is  said  to  be  healthy,  in  the  other 
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unhealthy  ;  and  it  will  generally  bo  fonnd  thnt  the  nature  of  the  action  is  a  tme  index 
of  the  couditiou  of  the  part  and  systfrn ;  119  the  latter  is,  so  will  Ix;  the  fonner.  There 
are  of  course  exceptions  to  this  law,  Init  they  are  infrequent  and  unimportant. 

There  is  a  form  of  intlaunuiitiuii  known  &s  the  irritable.,  but  which  in  reality  doea 
not  tlilfer  materially  from  mdietdthy  irittiimmation.  The  best  illustrations  of  it  occur 
in  strumous  ophthalmia,  in  ulcers  of  the  extremities,  in  rupia,  and  in  chi-ouic  tonsil- 
litis, bronchitis,  dysentery,  cystitis,  urethritis,  ajul  orchitis.  It  evidently  depends 
upon  rji  exaltation  of  the  natural  sensibility  of  the  ali'ected  structures,  aggravated 
by  an  unsound  state  of  the  nervous  systenu 

Intlamntatiun  maj'  lie  mmnion  or  specific :  common,  when  it  proceeds  from  onlinary 
causes;  specific,  when  it  is  pioduced  by  some  peculiar  ]iuison,  as  that  of  gonorrheca, 
syphilis,  or  smallpox.  A  more  impurtaijt  distinction  is  t-ljat  certain  inHammations 
are  capable  of  appearing  only  in  certain  tissues.  Thus,  erysipelas  is  generally  a 
disease  of  the  skin;  in  rare  instances  it  involves  the  nmctuis  membrane  of  the  mouth 
and  throat,  and,  perhaps,  idso  the  i)eritoiieiim  anrl  pel  vie  veins,  as  in  lying-in  females; 
but  it  never,  so  fajr  as  cjiu  l>e  ascertained,  fastens  itself,  as  a  j^rimary  atfection,  ujxjn 
the  muscles,  aponeuroses,  nerA'es,  arteries,  bones,  cartilages,  or  intei'nal  viscera,  lluut 
and  rliemnatisra  have  a  specialfancy  for  the  joints  and  fibro-scroua  textures ;  secondary 
sypliilis,  for  the  skin  and  fauces;  tertiary  syphdis,  for  the  bones  and  periosteum; 
ecriifula,  for  the  lymphatic  glands;  and  scirrlius,  for  the  glandular  organs,  as  the 
mamnui,  uterus,  and  liver. 

Finally,  iiitiftmniation  may  be  latent,  an  expression  which  simply  implies  that  the 
morbid  .iction  does  not  reveal  itself  by  the  onlinarj'  phenomena.  iSuch  an  intlamroation 
is  always  to  be  dreaded,  because,  owing  to  its  peculiar  insidious  character,  it  is  ex- 
tremely liable  to  l)e  overlooke<l.  One  of  the  best  examples  of  this  form  of  disca.se  is 
allVinled  by  the  glands  of  Peyer  in  typhoid  fever,  the  indammation  and  ulceration  of 
which  constitute  the  anatomical  lesions  of  that  singular  malady.  Patients  tlius  allected 
sehlom  com]ilain  of  pain,  or,  indcnnl,  of  nny  other  sufl'ering  directly  referable  to  these 
bodies,  even  when  (lie  morbid  action  is  bo  extensive  as  to  induce  perforation  of  the 
bowel.  Ijati-nt  pneumonift  is  suttieiently  common;  and  abscesses  of  the  spine  and 
other  parts  of  the  body  often  make  great  progress  before  their  true  nature  19  even 
suspected. 


4.   TERMINATIONS,  EVENTS,  OR  CONDITIONS  OF  INFLAMMATION. 

Although  inllammation  is  generally  said  to  have  various  terminations,  it  will  l)e 
found,  ti|Mjn  strict  inquiry,  that  these  amount  only  lo  two,  all  the  rest  being  so  many 
states,  eunditions,  or  events  of  the  process.  This  distinction  is  real,  not  imaginary, 
and  therefore  of  no  little  practical  value.  Philosoiihicsilly  speaking,  there  are  only 
two  terminations  of  the  morbid  action,  tlie  one  l>eing  in  health,  the  other  in  the  death 
of  the  part.  The  former  may  occur  by  delitescence  and  resolution;  the  latter,  by 
ulceration  and  gangrene.  All  deposits,  whether  serous,  plastic,  purulent,  or  sangui- 
neous; and  all  changes  of  structure,  whether  they  consist  in  sollening,  induration, 
contraction,  or  thickening,  are  to  be  viewed  sinqily  as  so  many  products,  etiect.s,  or 
results  of  inflatnin.ation,  without  necessarily  involving  a  suspension  of  the  [)rocess 
itself.  This  indeed  may  still  go  on,  sometimes  even  for  an  indetinite  perio«],aud  thus 
produce  additional  changes,  more  serirnis,  perhaps,  in  their  consequences  than  those 
which  attend  the  act  iu  its  earlier  stages.  In  suppuration,  for  example,  the  inflam- 
mation (Iocs  not  generally  end  the  moment  matter  forms,  or  as  soon  as  the  pyogenic 
crisis  has  been  fairly  attained;  instead  of  this,  it  proceeds  in  a  nioililied  state,  accom- 
pnnied  by  ulceration,  or  still  furthei-  deposits.  The  same  remarks  are  applical>le  to 
Ij-mphization  and  even  to  the  production  of  serum,  the  latter  of  wliich  may  be  regarded 
as  one  of  the  process«'s  employe<l  by  nature  to  deplete  the  inflamed  tissues;  in  this, 
however,  she  generally  succecfls  only  by  degrees,  as  is  shown  by  the  fact  that  the 
disease  often  continues  for  a  considerable  length  of  time  after  the  drainage  lias  com- 
menced. Blood,  either  perfectly  pure,  or  variously  combined  with  the  secretions  of 
the  atfected  surface,  may  be  poured  out  (piitf  freely,  ami  yet  the  iitorbid  action  coq- 
tintie  as  vigoronsly  as  before,  as  is  exem]>lltied  in  ily^entery  and  other  hemorrliagic 
forms  of  inflarnniation.  There  is,  therefore,  really  no  sueh  Ihiog  as  a  termination  of 
inflammati(ni  in  eirusion  of  serum,  deposit  of  tibrtn,  or  the  formation  of  piis.  These 
events  occitrring.  the  mortiid  action  may  still  go  on,  merely  niiMlitied  by  the  influence 
exerted  upon  it  by  the  attendant  secretion  or  the  nature  of  the  morbid  product. 
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The  nomenclature  of  inflamraation  hjis  hevn  miirh  simplifii-d  hi  morlern  times.  As 
it  now  standi,  it  is  ba-setl  eKst>titi:i!li\-  upon  tbe  .•uialoijiy  of  Uie  aHt-cttMl  tiji.sue,  structure, 
or  <»rgaii,  the  terra  itis  being  ijK'iely  inldt'd  tt>  tUc  name  liy  whit-h  tiie  ])art  in  fiviieniUy 
kuonrn,  as  sclerotitis,  cystiti-s,  Iarvn<ritis.  .Sometiitit-s,  iiowfver,  the  okl  exitiessions 
are  retainetl,  aa  quinsy  for  iufliimriiation  of  tlie  tonsils,  ophthalmia  for  inflamiiiation 
of  the  eye,  and  gonorrhoea  for  inflammation  of  the  urethra- 
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Tlie  most  prominent  external  symptoms  of  inflammation  have  Tk^cii  known  from  an 
early  jwriod  of  the  profession.  They  are  tersely  sUilcd  by  Celsus  as ''rnlior,  calor 
cum  tumore  et  dolore."  The  knowledfje,  however,  of  the  Roman  physifiiin  of  in- 
flammation was  extrc'mely  inn>erfect,  and  it  was  not  indeed  until  souie  time  alYer  the 
commencement  of  the  present  century  that  the  subject  iK'gnn  to  lie  studied  in  its 
rehitions  with  the  ditfereut  organs  and  tissues  uf  the  lx)dy.  Uonlcn,  Carniichael 
Smith,  and  Biehat,  by  laying  the  foiujilation  of  general  anatomy,  paved  the  way  to  a 
more  comprehensive  acquaintance  with  the  nature  and  seat  of  morbid  action, iin<l  were 
thus*  instrumental  in  revesding  an  amount  of  liglit,  the  In-neficial  etfeets  of  which  can 
even  yet  be  hanlly  foreseen.  They  have  shown  us,  what  might,  a  ))}'iori^  have  Ijeen 
anticipated,  that  the  phenomena  enumerated  by  Celsus,  as  eharacteristic  of  inflamma- 
tion, are  liable  to  great  and  constant  variations,  according  to  the  nature  of  the  afl'cctefl 
Btnietore,  and  that  the  most  violent  morbid  action  may  often  })e  present,  ami  yet 
nearly  ail  of  these  phenomena  be  absent.  Henee,  at  the  yjreseiiit  day,  too  much  stress 
cauuot  be  laid  U])on  disordered  function,  inasmneh  as  this  is  frequently  the  only 
sj'mptom  that  is  at  all  ajiprecialde,  esiH'cially  in  itiflammation  of  the  internal  organs. 
Modem  research  has  shed  irnportunt  liglit  upon  the  eoiiditifm  of  the  capiUarj'  vessels 
and  their  contents,  as  well  as  upon  tlie  condition  of  the  cells  in  intlauimation,  and  has 
eDable«l  us  to  explain  many  plicnouiena  that  were  previously  obscure  and  m)'8teriou8 
in  regard  to  the  more  intimate  nature  of  the  process. 

1.  Discoloration, — The  discoloration  of  an  inllaineil  part  varies  from  the  slightest 
increase  of  the  natural  hue  to  the  deept'st  [lUiple,  acconliug  to  the  character  of  the 
uifected  tissues  and  the  intensity  of  the  morbid  action.  It  is  alwnj'S,  other  things 
being  equal,  most  <listinctly  marked  in  those  structures  which  are  very  vascular,  while 
in  such  as  have  corapanitively  few  vessels  it  is  either  entirely  wnnting,  or  j)rescnl  only 
in  a  faint  degree.  It  is  a  prominent  i)beiiomcncjn  in  intlanirnation  of  the  skin  imd 
mncous  membranes,  cellular  tissue,  lungs,  pleura,  spleen,  kidneys,  ami  i^eritoncum ; 
structiires  which  are  distinguishe<l  by  their  great  vascularity,  ami  by  the  hirge  amount 
of  blood  which  they  are  capable  of  admitting  in  disea.se.  tbi  the  other  hand,  there  is 
but  little  discoloration  in  intiamniation,  however  intense,  of  the  tendons,  eartilnges, 
bones,  fibrous  envelops,  brain,  nerves,  heart,  and  voluntary  muscles.  In  infhunination 
of  the  arachnoi<l  membrane  the  only  e\"idcnce  of  disease  observable  »f\er  death  la 
effusion  of  serum  or  of  serum  and  fibrin  ;  there  is  no  trace  of  vascularity,  and  yet  the 
morbid  action  has  liecn  sullicicnt  to  ilestroy  life. 

The  discoloration  of  inflammation  often  attains  a  high  grade  in  a  very  short  time, 
dep«^ding  U|>on  the  activity  nf  the  circulation  of  the  atl'ectefl  structures.  In  general, 
however,  it  proceetls  rather  slowly,  keeping  steady  jiace  with  the  gravescent  action  ; 
adranciug  from  rose  to  rerl,  from  red  to  purjile.  or  from  ]iiir|ile  to  black,  as  when  the 
part  is  about  to  mortify.  It  is  always  most  distinct  at  the  focus  of  the  inflnnunation, 
from  which  it  gradually  recedes  until,  in  most  eases,  it  is  insensibly  lost  in  the  natural 
hae  of  the  surrounding  healthy  structures.  Occasionally,  as  in  erysipelas  of  the  skin, 
as  well  as  in  some  aflections  of  the  mucous  membranes,  the  line  of  demarcation  is 
Tcrv  abrupt,  the  disease*!  surface  exhibiting  a  reH  and  well-<lefincd  circle. 

The  discoloration  varies  not  merely  in  <legTee,  hut  also  in  character,  thereby  throw- 
ing, not  unfrequently,  important  liglit  upon  tlie  di:ignosis  of  the  case.  Thus,  it  may 
I>e  Ncarlet,  as  in  the  skin,  tlunat,  and  bowels;  lilac  or  bluish,  as  in  the  sclerotica 
id  the  fibroas  envelops  of  the  muscles;  brick-colored,  grayish,  or  brownish,  as  in 
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iritis ;  yelIoT?ish,  as  in  erysipelas,  especially  when  associated  with  derangement  of 
the  biliitty  secretion;  of  a  copper  hue,  ns  in  the  eruptious  of  secondary  ej'philis; 
purple,  as  til  the  edges  of  a  scrofulous  ulcer;  livid,  as  iu  violeut  toDsillitis;  black, 
as  in  mortification.  These  varieties  of  color,  in  these  aud  other  structures,  are  de- 
pendent, partly  upon  tlie  organization  of  the  aireclcd  tissues,  i»nrtl3'  upon  the  nature 
of  the  inflnni [nation  itself,  and  partly  upon  the  amount,  degree,  or  intensity  of  the 
morliid  actioji. 

In  extent  the  discoloration  varies,  from  the  sroallest  speck,  perhaps  not  larger  than 
a  pin's  head,  to  a  surface  occupying  many  inches,  if  not  several  feet  in  diameter,  as 
in  erysipelas,  which  sometimes  involves  the  greater  poilion  of  the  body.  When 
this  is  the  case,  the  discoloration  is  said  to  be  diffuse;  it  is  arborescent,  when  the 
vessels  upon  which  it  depends  are  nrrnnged  in  dendritic  lines ;  panctiform,  when  it 
occurs  iu  little  dots,  or  points,  as  in  some  of  the  inflammations  of  the  serous  and 
mucous  membranes;  linear,  when  it  presents  itself  in  a  distinct  line,  as  in  phlebitis 
and  angeioleucitis;  niaculiform,  when  it  assumes  the  api^arance  of  a  blotch  or 
ecehymosis.  In  the  latter  case,  as  well  as  in  the  ])unctiform  variety  of  discolora- 
tion, the  morbid  hue  is  due  to  an  actual  extravasation  of  blood,  consequent  upon  a 
rupture  of  some  of  the  capillary  vessels  of  the  part. 

To  lie  of  value  as  a  dingnostic  sign  of  inJlittnmation,  the  discoloration  must  be 
permiinent,  not  transient;  udvanoing  and  receding  with  the  morbid  action ;  disap- 
pearing under  pressure,  but  reappesiring  the  moment  the  pressure  is  taken  off.  The 
blush  <if  "sliame  vanishes  in  an  inslnnl,  with  the  excitement  that  produced  it;  and 
the  hectic  Hush  U|>on  the  cheek  of  the  consumptive  merely  denotes  the  existence  of 
the  fever  which  succeeds  the  afternoon's  rigor;  tiiey  are  very  different  from  the  dis- 
coloration which  marks  the  rise,  progress,  and  termination  of  iiiflammntion.  Be- 
sides, the  latter  is  usually  associated  with  other  symptoms,  as  heat,  pain,  swelling, 
and  disordered  funetiou ;  phenomena  sufficiently  distinctive,  in  every  case,  to  pre- 
vent error  of  diagnosis. 

The  immediate  cause  of  the  change  of  color  in  inflammation  is  a  preternatural 
atiiux  of  blood.  It  was  formerly  su(ip«ised  to  depend  upon  the  formation  of  new 
vessels,  but  the  fallacy  of  tliis  niiinion  was  long  ago  dinproved  by  minute  injection 
and  microscopical  observatinn.  It  is  now  well  known  tlmt  there  is  a  class  of  capil- 
laries too  delicate  to  admit  a  sufflcictu-y  of  red  blood  ti*  render  them  visible  in  the 
natural  state,  but  which,  the  moment  tliey  become  involved  in  irritation  or  inflam- 
mation, are  distended  to  such  a  degree  as  to  show  themselves  in  every  direction, 
hundreds  and  even  thousaiuls  appearing,  and  tlsat  frequently  in  an  instant,  where 
hardly  any  could  be  discerned  before.  We  see  this  fiu-t  exem]»iitied  in  the  vessels 
of  the  conjunctiva,  when  a  particle  of  foreign  mntlur  hwlgcs  upon  the  cornea;  and 
what  m'cnrs  here  may  be  sn[>posed  to  lake  place,  under  similar  circumstances,  in 
other  stniotMres.  It  is  only  in  reparative  iiitiauimation,  or  in  tlie  inilammation 
which  is  necessary  to  rebuild  [MirtJi  that  have  been  lost  or  destroyed,  that  vessels  are 
ever  formed.     The  process  is  entirely  incompatible  with  ordinary  inflammation. 

2.  Pain, — Pain,  like  discoloration,  is  one  of  the  most  constant  symptoms  of  inflam- 
mation, usually  setting  ui  ciirly  in  the  di.Mease,  going  on  steadily  increasing  ujitil  the 
morbid  action  has  attained  its  maximum,  and  tlu'ri  gradually  abating,  as  the  tlisease 
recedes,  until  it  is  insensibly  lost.  The  subject  of  i»ain  presents  several  points  of  in- 
terest, which,  as  they  have  a  practical  importance,  should  be  well  understootl  by  the 
8urgc>on. 

Pain  varies  in  degree  from  tlie  slightest  change  in  the  nonnjd  sensibility  of  the  part 
to  the  movt.  excruciating  agony,  neconling  to  the  nature  of  the  affected  structure,  juid 
the  intensity  of  tlie  morbid  action.  Doubtless  idiosyncrasy  also  exerts  an  important 
influence,  for  it  is  well  kno'mi  that  what  causes  pain  iji  one  individual,  causes  little, 
if  an\ ,  in  another.  Most  persons  Iwar  the  application  of  a  bli^^ter  well,  but  occasionally 
the  remedy, alt hmigh  retained  only  for  a  few  hours,  is  productive  of  tiie  most  exquisite 
torment.  Such  a  result  can  only  be  explainer!  b^'  assuming  that  there  is  an  idiosyn- 
crasy, or  a  dilfeivnce  in  the  nervous  organization  of  our  patients.  The  same  i-emark 
is  true  in  reganl  to  the  eflects  of  injtrry.  As  n  general  rule,  the  pain  is  g^patt^st  at 
the  focus  of  tfie  inflammation  ;  it  is  usually  fixed  in  its  situation,  but  sometimes  it  darts 
about  in  different  directions  ;  is  increased  by  pressure,  motion,  and  posture;  and  rarely 
intermits,  although  it  often  remits,  especially  in  the  morning  and  in  the  early  part  of 
the  forenoon. 
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In  regard  to  the  cliarecter  of  the  pain,  there  is  great  diversity,  so  much  so,  indeed, 
that  it  is  often  posj^iblc,  from  this  circumstance  jilone,  to  foriH  a  tolerably  correct  idea 
of  the  Beat,  and  even  of  the  nature,  of  the  inflammatkm.  TIiuh,  in  the  pk'uni  it  is 
sharp  and  lanciimtiug ;  In  the  cellular  tissue,  acute  aud  throbbing,  an  is  exenipHlied  in 
boil  and  carbuncle ;  in  the  liver  and  lungs,  obtuse  uud  heavy  ;  in  the  testis,  sickening ; 
in  the  skin,  prurient,  itching,  or  burning ;  in  the  bones,  dull  and  gnawing,  as  if  iiwects 
were  fettling  uj)on  the  part;  in  the  urethra,  scalding  or  bunnng ;  in  the  conjunctiva, 
gritty  and  itching  ;  in  the  teeth,  throbbing,  beating,  4)r  pulRatile.  When  intlanimalion 
is  about  to  terminate  in  mortification,  the  pain  generally  Ijecomes  hot  and  burning. 

Pain  is  sometimes  felt  at  a  point  more  or  less  remote  from  the  seat  of  the  morbid 
action,  and,  therefore,  does  not  always  serve  to  denote  its  existence.  In  eoxjilgiii,  the 
earliest  and  most  prominent  symptom  usually  is  severe  pain  in  the  knee,  and  it  has 
often  happened,  especially  in  the  hands  of  the  ignonint  and  inexperienced  practitioner, 
that  the  latter  has  been  leecheit,  cupped,  and  blistered,  when  all  this  care  sliould  have 
been  bestowed  upon  the  former.  lu  iuflammntion  of  the  bladder,  ureters,  and  kidneys, 
a  prominent  symptom  is  uneasiness  in  the  bead  of  the  penis ;  and  tn  hepatitis  con- 
siderable sutlering  is  often  felt  in  the  right  shoulder.  It  is  not  always  easy  to  explain 
these  occurrences;  but,  in  general,  they  are  tk'ttendent  either  upon  continuity  of  struc- 
ture, as  in  the  case  of  the  urinary  passages,  or  upon  reflex  action,  as  in  cosalgia  and 
hepatitis. 

It  is  worthy  of  note  that  the  pain  is  generally  much  more  violent  in  the  inflam- 
mation of  the  covering  of  an  organ  than  in  inlhunmation  of  its  proper  aubsfcmce.  A 
plenritia  is  always  attended  with  severe  loctd  distress,  whereas  very  little,  if  any,  ia 
es]»erienced  in  pneumonitis.  In  intlonimtition  of  the  parenchymatous  structure  of  the 
liver,  great  disorganization  may  take  pla<'e,  and  yet  the  patii'ut  \m  entin-ly  ignorant  of 
the  fact,  as  Car  as  pain  is  concerned  j  but  when  the  fibroserous  envelop  of  tlie  orgnn  is 
mainly  implicated,  violent  suflering  is  always  n  prominent  syni[(liiiii.  The  s.nme  law 
obtains  even  in  inflammation  of  the  brain  and  its  m<'iid)ntne9.  I'lun,  esjH'cialiy  in 
chronic  inflammation,  as  gout  and  rheumatism,  is  greatly  influenced  by  atmospheric 
vicissitudes,  being  always  more  severe  in  damj)  than  in  dry  weather.  Noctunud  exa- 
cerbations are  very  common,  if  not  constant,  in  inflammation  of  tiie  bones  and  joints, 
{MTtieularly  in  syphilitic  subjects. 

It  is  important  that  a  correct  distinction  should  be  drawn  between  the  pnin  of  in- 
flammation and  the  pain  of  spasm,  as  it  exercises  an  important  influence  upon  the 
tivatment  of  the  case.  It  has  been  alrendy  seen  tluit  the  former  is  giaduid,  not  sudden, 
in  its  attack;  persistent,  not  intermittent;  increased  by  motion,  pi-essn  re,  and  posture; 
And,  moreover,  that  it  is  generally  acconifjiuiied  hy  more  or  less  febrile  disturbaiu-e,  and 
other  evidences  of  indisposition,  plainly  marking  its  chtirHcter,  to  sny  nothing  of  the 
history  of  the  case,  whiclj  usually  furnishes  irajiortant  light  in  regard  to  the  diagnosis. 
In  spasm,  the  pain  comes  on  suddtrnly,  and,  after  ha\  ing  continued  for  a  short  time, 
intermits,  or  entirely  disnpjx'ars,  only,  liowever,  to  return  agian,  ami  pass  through  the 
same  course;  in  a  wonl,  it  is  paroxysmal,  cotning  suddenly,  and  going  sudilcTdy; 
relieved  by  pressure,  and  nearly  always  attendinl  with  eructations  and  nunhling  noises 
in  the  bowels,  supposing  the  ease  to  l)e  one  of  colic;  there  is  no  fevcr^ — indeed,  gene- 
rally no  constitutional  excitement  of  any  kind — and  there  is  also  an  absence  of  the 
other  liK'ul  symptoms  of  inflammation,  as  heat,  dis<-oloration,  and  swelling. 

In  neuralgia  the  pain  is  sharp  and  lancinating,  often  darting  tlinmgh  the  parts 
with  the  rapidity  of  lighttunjr,  or  like  an  i-lettrie  shock;  accompanied  by  a  sense  of 
iu>rene8s  or  aching,  ami  generally  agfinivate<i  liy  pressure.  It  is  usually  paroxysmal, 
coming  on  perhaps  once  every  d.iy,  lasting  a  few  hours,  and  then  going  olT  grn<1n:illy, 
or  even  suddenly,  to  reappear  about  the  snnie  time  the  folbnving  day;  it  is,  in  fact, 
generally  an  intermittent  disease,  with  a  distinct  interval  of  freedom  from  pain,  re- 
imbling,  in  this  respect,  an  ordinary  intermittent  fever,  and  having  often,  likv  it, 
inia.smatic  origin.  The  pain,  moreover,  is  not  alwaj's  lixerl,  hut  ia  at  one  time  here, 
and  at  another  time  there,  generally  in  the  e<inrse  of  a  sentient  ner\'e. 

Severe  pain,  especially  in  a  nervous,  irritaltle  person,  is  always  a  formidable  occnr- 
rence,  as  it  exhausts  and  depresses  the  powers  of  life,  and  is  sure,  if  not  time<nisly 
comb«te<l,  to  occasion  serious,  if  not  fatal,  mischief.  The  rule,  therefnre,  is  to  arrest 
it  promptly,  and  at  all  hazard,  before  the  disease,  of  which  it  is  a  symptom,  has  made 
macli  progress. 

A  8U/hien  disappearance  of  pain,  unless  occasioned  hy  the  use  of  anodynes,  ia 
generally  denotive  of  danger,  as  it  implies  a  termination  of  the  morbid  action  in  the 
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death  of  the  affectwl  structurca.  The  occurrence  sho«ilil,  at  all  events,  excite  sus- 
picion, iiuil  lead  to  carel'ul  iuvcdtigatiun.  An  individual,  lor  exaiuple,  has  been  the 
subject  of  stiunguliited  hernia ;  tlie  euiistrietion  has  lusted  fur  several  da^ 8,  and  lias 
heeij  L'liaracterized  by  severe  HUti'eriug,  both  luual  and  general;  suddenly  the  pain 
ceases,  and  the  patient  llutteni  hiuiself  that  he  will  suun  be  well.  The  HUrgeon, 
however,  cunaes  to  a  widely  ditlerent  eunclusioui ;  fur  the  sunken  feutures,  the  elauiuiy 
ekin,  the  feeble,  llickering  pulse,  the  iueessaiiL  hiccough,  and  the  trembling  hand,  but 
too  plainly  foreshadow  the  ajjjjrojich  of  death  from  niortiUcatioii  of  the  bowel. 

Pain  is  not  alw.ays  present,  even  idthougli  the  inllamniation  may  be  extreniel3'  vio- 
lent. In  typhoid  fever,  a  disease  attended  with  inflammation  of  tl«e  glands  of  Peyer, 
often  terminating  in  extensive  ulceration  of  tliese  bodies,  there  is  generally  an  entire 
absence  of  this  symptom,  frona  tlrst  to  last,  unless  the  case  is  followed  by  perforation 
of  the  bowel,  and  an  escape  of  its  contents  into  the  peritoneal  cavity.  In  pneumonia 
there  is  frequently  no  pain  wliatevcr;  and  the  same  is  true  of  inllammation  of  »ome 
of  the  other  viscera.  In  scrofulous  affections  of  the  spiuo,  particularly  those  foras 
of  it  known  as  Pott's  disease  and  psoas  abscess,  pain,  properly  so  callod,  is  one  of 
the  rarest  phenomena,  especially  in  the  earlier  stages  of  their  progress.  A  paink-as 
iutlammatioD  is  ix-ouliarly  dangerous,  ina^smuch  as  it  is  verj'  liable  to  lie  overlooked 
by  the  professional  attendant,  |iarticul:irly  by  one  who  is  in  the  habit  of  placing  undue 
conii  lence  in  the  ordinary  phenomena  of  the  disease. 

How  is  pain  proilueed?  It  has  l»een  supposed  that  it  is  caused  by  a  develop- 
ment of  new  nerves ;  but  that  this  is  not  so  is  siilliciently  established  by  the  fact 
that  this  symptom  is  often  present,  even  in  a  very  severe  degree,  almost  at  tlie  very 
commencement  of  the  morbid  action,  and  consequently  long  before  it  is  possible  for 
such  an  occurrence  to  take  place.  A  more  plausdjle  opinion  is  that  the  sulfering  ia 
occiwioued  by  the  compression  of  the  nerves  of  the  part  by  the  dilated  vessels  aiid 
the  effused  matter,  thereby  impeding  or  interrupting  the  transmission  of  nervous 
fluid  and  causing  it  to  accumulate  or  explode  at  the  point  vT  olistruction ;  but  to 
render  tliis  theory  complete,  it  is  necessary  to  go  a  step  further,  and  to  assume  that 
the  various  component  structures  of  the  nerves  themselves  are  inflamed.  It  can 
hardly  be  imagined  that  these  structures  should  escape  this  action  even  lu  its  milder 
grades,  much  les*^  when  the  disease  is  fully  estaldished. 

Of  the  intimate  nature  of  pain  noUiing  i.s  known  beyond  tlie  fact  that  it  consists 
of  a  jjeeuliar  mental  perception,  dependent  upon  a  healthy  stnteof  the  bniin,  wjMiout 
which  it  is  iiivpossible  lor  it  to  occur.  The  individual  must  possess  cfuisciousness, 
or  he  cannot  take  cognizance  of  the  mischief  wrought  by  disease  in  the  ditlerent 
organs  and  tissues  of  the  body.  Of  this  convincing  proof  is  artbrded  in  what 
occurs  in  apoplexy  and  paralysis  of  the  lower  half  of  the  body,  in  which  the  most 
violent  inHarnmation  may  be  set  up,  both  in  the  internal  viscera  and  in  the  external 
structures,  and  yet  the  patient  be  utterly  insensilile  of  its  presence.  The  brain  and 
nerves  are  cri])p!ed  ;,  hciiee  the  latter  are  unable  to  convey,  and  the  former  is  unable 
to  receive,  painful  im|>rcs8ions  of  any  kind. 

Although  pain  is  unquestionably  a  great  evil,  it  ia  extremely  fortunate  that  it  is  so 
generally  present  in  inflammation,  inasmuch  as  it  serves  to  warn  the  patient  of  his 
danger,  and  usually  sup]»lies  the  |)raetitioner  with  important  infornmtion  respecting 
the  nature  and  seat  of  the  morbid  action.  Mow  many  persons  ftunierly  perished 
of  typhoid  fever  simply  because  there  was  no  pain  to  guide  the  physician  to  the  true 
lesions  of  the  disease! 

"What  is  termed  fhrohhing  is  a  peculiar  form  of  pain,  generally  denotive  of  the 
approach  of  sujipuration.  It  is,  however,  sometimes  felt  at  an  early  stage  of  the 
morbid  action,  especijilly  when  it  involves  the  fibrous,  fd>ro-serous,  and  osseous 
tissues.  It  is  generally  dependent,  in  the  Orst  instance,  upon  an  unusually  crowded 
state  of  tiie  capillary  vessels,  impeding  the  onward  flow  of  blood,  and  afterwards, 
when  the  disease  is  more  fully  developed,  also  upon  the  presence  of  inflammatory 
deposits.  Posture  exei'ts  an  important  influence  upon  its  production,  as  is  evinced 
in  whitlow,  odontalgia,  and  common  furuncle.  In  line  Oi-st  of  these  atVeclions  the 
pain  is  increased  a  hundred-fold,  almost  in  an  instant,  when  the  hand  is  lowered;  a 
decayed  tooth  that  i»«  free  from  pain  in  tlie  day,  while  the  |)atient  is  walking  about, 
will  ache  violently  the  moment  lie  lies  down  at  night;  ami  a  boil  on  tlie  Imttoek, 
which  will  cause  hardly  any  uneasiness  during  recumbency,  will  throb  violently  when 
the  body  is  erect. 
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3.  Ste^lh'ng. — Swellfiiij  is  seldom  entirely  absent  in  inflammation  of  tlie  external 
parts  of  the  liody,  althouijii  it  may  tie  in  tiint  tA'  certain  internal  structures,  iiowevcr 
violent  or  extensive  tlie  morbiil  action.  Umler  tlie  latter  lieiui  may  lie  eniiinernted, 
in  ]>nrliciilar,  the  fibrous  and  serous  membranes,  tendons,  cartilages,  bones,  vessels, 
and  nerves,  along  witli  most  of  the  different  viscera.  Tlie  mucous  memlirnncs  also 
rarely  sutler  in  this  way,  the  principal  |n»ints  where  swelling  is  liable  to  occur,  as 
a  result  of  inflammation,  are  the  funjunclivM,  j^haiis,  tonsils,  and  vulva,  for  the 
reason  that  these  parts  are  largely  supplied  with  lax  cellular  tissue,  which,  wherever 
it  exists,  is  so  permissive  of  infiltration  of  serous  and  other  fluids.  Hence  it  is 
that  swelling  is  generally  so  conspicuous  in  inflammation  of  the  std>cntaneous  and 
interuiUHcular  connective  tissues,  especially  in  the  extremities,  and  sometimes  even 
in  the  bead,  as  is  noticed  in  the  more  severe  forms  of  erysipelas,  where  the  Kcnlp 
and  face  are  occasionally  pulled  up  to  an  enormous  extent,  friglitfutly  disfiguring 
the  features. 

The  projjress  of  the  swelling  varies ;  in  general  it  is  gradual,  omimencing  early 
in  the  intlunnuutiun,  and  increasing;  steadily  until  the  morbid  action  has  attained  its 
height;  even  then,  however,  it  does  not  always  slop,  but  often  continues  nntil  the 
vessels  have  partc<l  with  their  more  fluid  contents,  winch  sometimes  occurs  only  after 
the  disease  has  begun  to  decline.  Occasionally,  however,  the  swelling  is  most  rapid 
and  extensive,  spreading,  in  a  short  time,  over  an  entire  limb,  or  even  the  greater 
portion  of  the  botly.  The  best  examples  of  this  occurrence  are  witnessed  in  ecrttdn 
uyuries,  as  compound  fractures  and  dislocations,  plilcgraonons  erysipelas,  and  the 
infhtmmation  consetjucnt  up<m  the  apjilication  of  steam,  alkalies,  acids,  and  certain 
animal  poisons,  as  that  of  the  rattlesnake. 

The  swelling  varies  in  its  character:  thus  it  may  he  soft  or  hard,  transient  or  pro- 
tracted, beneficial  or  injurioHS.  A  soft  .swelling  is  usually  dcnotive  of  serous  efln- 
»ion ;  a  hard  one,  of  a  deposit  of  fibrin,  or  of  the  mitre  solid  elements  of  tlie  blood. 
A  transient  swelling  is  generally  less  prejudicial  Ihrin  a  protracted  one,  as  it  is  less 
likely  to  interfere  with  the  restoration  of  function.  Swelling  often  proves  beneficial, 
ina;<imuch  as  the  effusion  upon  which  it  dejiends  is  a  means  of  depletion  employed 
by  ni\ture  to  relieve  inflammatory  action ;  it  answers,  in  fact,  the  same  purpose  as 
topicfd  bleeding.  When,  however,  the  deposit  is  very  large,  or  composed  essentially 
of  solid  material,  it  may  produce  immense  harm  by  compressing  the  cn|>illary 
ressclt*  and  thus  interfering  with  the  transmission  of  their  contents;  in  other  words, 
the  elTnsian  chokes  the  parts,  and  thereby  causes  fatal  constriction.  In  swelling  of 
the  coDJanctiva,  technically  called  chcraosis,  the  matter  poured  out  often  compresses 
the  vessels  of  the  cornea  in  such  a  manner  as  to  induce  gangrene  of  this  membnine; 
and  a  like  result  not  unfrequently  fnllows  phlegmonous  erysi|)clas  of  the  limbs  and 
aerotom.  Swelling  may  prove  injurious  in  another  way;  by  acting  obstructinyly,  as 
in  cedema  of  the  glottis,  wh!<"h  may  cause  death  by  preventing  the  ingress  of  air 
into  tlie  lungs.  A  similar  effect  may  Ite  produced  by  inordinate  tumefaction  of  the 
sUa.     A  swollen  perineum  may  compress  the  urethra,  and  thus  occasion  retention 

'  arine. 

The  immediate  •cause  of  swelling  is  twofold:  first,  engorgement  of  the  cnpillary 
vesj«cls,  and  secondly,  and  maiidy,  efl'iision  of  serum  an<l  filuin;  to  which,  in  the 
more  wvcre  forms  of  inflammation,  may  l>e  atlded  pus  and  blood,  the  latter  of  which 
it  Bometimes  poured  out  in  considerable  quantity. 

4.  ffeaf, — An  increase  of  heat  is  one  of  the  most  common  effects  of  inflammation, 
and  bene*?  a  valuable  symj>tora  of  the  disease.  A  good  illustration  of  this  occur- 
naice  is  ot>sorved  in  tonsillitis,  gastritis,  pneumonia,  and  the  socnllecl  fevers,  in  which 
there  is  often  a  remarkable  heat  of  the  breath;  and  also  in  many  of  the  external 
varieties  of  inflammation,  where  the  change  is  rendered  at>parent  bt*th  by  the  sense  of 
toacli  and  by  the  rapid  evaporation  of  our  applications.  The  scalding  tear  iu  inflam- 
m.<itioii  of  the  eye  is  an  evidence  of  the  same  fact. 

TIjp  degree  of  heat,  emitted  in  the  act  of  inflammation,  was  at  one  time  supposed 
never  to  exceed  (hat  of  the  blood  in  the  heart  and  large  vessels.  The  researches  of 
John  Hunter  strikingly  countenanced  this  o])inion.  He  operated  upon  a  man  lor  the 
radical  cure  of  hydrocele,  the  temperature  of  whose  vagimil  tunic  imme<liately  after 
the  withdrawal  of  the  fluid  was  fl^-'.  The  cavity  wjis  now  stntled  with  lint,  and  the 
next  day  the  thermometer  stood  at  98j°,  thus  showing  an  increase  of  six  degrees 
three^uarters,  which  must  have  fuU^'  equalled  the  heat  of  the  blood  in  the  heart 
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and  large  vessels  of  the  flubjeot  of  the  obscrvfttion.  In  repeating  the  experiment 
subscquunlly  upon  a  muscuiar  wound  in  the  side  of  a  dog,  and  upon  tiie  vagina  of 
an  ass,  irritated  by  a  solution  of  bichloride  of  mercury,  he  found  no  difference  what- 
ever, before  and  after  the  occurrence  of  iurtanimntion,  in  the  temperature  of  the  parts. 
Ilence,  he  naturally  concluded  that  the  extrication  of  heat  during  the  progress  of 
this  morbid  process  was  either  very  slight  or  altogether  inappreciable.  Observa- 
tions, however,  made  since  the  time  of  the  English  philosopher,  conclusively  show 
that  there  is  frequently,  if  not  generally,  a  decided  increase  of  temperature  in  the 
inflamed  structures;  and,  although  this  increase  may  not  render  the  temperature  of 
the  part  equal  to  that  of  the  heat  of  the  blood  in  the  heart,  yet  it  is  none  the  less 
real  and  positive.  It  is  well  known  that  the  outskirts  of  the  body,  as  the  feet, 
hands,  and  ears,  are  habitually  cooler  than  the  trunk,  head,  and  upper  portions  of 
the  extremities,  because  they  have  naturally  a  more  feeble  circulation  ;  hence  in 
inflammation,  although  their  temperature  may  not  reach  98^-'  of  Fahrenheit,  yet  if 
there  be  any  elevation  of  heat  over  and  above  what  these  structures  enjoy  in  the 
healthy  state,  it  is  to  be  considered  as  an  actual  augmentation.  That  this  will  gene- 
rally be  found  to  be  the  fact,  in  all  the  more  severe  forms  of  inflammation,  my 
observations,  many  times  repeated,  fully  convince  me.  In  erysipelas  of  the  skin  of 
the  trunk,  in  urinous  infiltration  of  the  scrotum,  in  acute  abscess,  in  tonsillitis, 
orchitis,  bubo,  anc)  other  alfections,  1  have  again  and  again  seen  the  mercury  rise  in 
the  instrument  aI>ove  100-',  and  in  some  instances  even  as  high  as  105",  lOG",  and 
lOT'.  It  has  been  ascertained  that  the  oviduct  of  a  frog  ready  to  spawn  is  two 
degrees  warmer  than  the  heail ;  and  Professor  Dunglison  saw  the  temperature  of 
the  uterus  during  labor  rise  as  high  as  100'.  From  all  these  facts,  to  which  others 
equally  convincing  might  be  added,  it  is  impossible  to  avoid  the  conclusion  that 
there  is  generally  an  elevation  of  heat  in  inflammation,  in  whatever  part  of  the 
body  it  may  be  situated,  provided  the  actioQ  which  accompanies  it  is  not  too  slight, 
or  too  limited  in  extent. 

The  nature  of  animal  heat  is  not  snfBciently  understood  to  justify  us  in  expressing 
any  decided  opinion  regarding  the  cause  of  its  increase  in  in^ammation.  It  may  l>e 
supposed,  however,  to  l»c  mainly*  due  to  the  friclion  which  the  blood  experiences  in 
its  passage  through  tlie  vessels,  not  only  in  the  inflamed  pnrts,  birt  in  the  system  at 
large,  and  also  to  the  rajiid  manner  in  which  the  ox\'gen  of  the  air  unites  with  the 
red  particles  of  this  fltiid  as  it  is  propelled  along  in  its  turbulent  course.  The  influ- 
ence of  an  accelerated  state  of  the  circulation  upon  the  production  of  animal  heat  is 
well  exemplified  in  what  occurs  in  ordinary  exercise  when  the  feet  are  cold.  A  rapid 
walk  under  such  circumstances  in  the  open  air  soon  equalizes  the  circulation,  and 
sends  the  blood,  loaded  with  oxygen,  to  every  part  of  the  body,  warming  and  fer- 
tilizing it  as  it  rushes  on.  If  a  horse  be  rode  swiftly  around  the  track,  his  whole 
body  becomes  intensely  heated,  and  his  blood  surcliarged  with  fibrin  and  colorless 
globules;  both  evidently  the  result  of  the  increased  friction  of  the  iilood  against  the 
coats  of  the  vessels,  and  the  rapid  union  of  the  oxygen  of  the  air  with  that  fluid. 
Irritating  applicationw,  as  spirits  of  ammonia,  blisters,  sinapisms,  and  embrocations, 
by  inviting  a  preternatural  aflltix  of  blood  to  the  affected  [lavt,  produce  an  analogous 
eflTect,  accelerating  the  circulation,  and  causing  an  elevation  of  temperature.  Allu- 
sion has  already  been  made  to  the  fact  that  llie  uterus  during  parturition  is  much 
hotter  than  it  is  in  the  natural  state;  a  circinustance  which  can  only  be  explained 
by  the  supposition  of  an  increased  activity  of  its  vessels,  approximating  to  a  state 
imilar  to  that  which  obtains  in  inflammation,  although  not  identical  with  it.  During 
the  growth  of  the  antler  of  the  deer  and  other  animals  there  is  always  a  marked 
elevation  of  temperature;  and  phenomena  of  a  similar  kind  are  often  witnessed 
during  the  development  of  maligimnt  and  other  tumors.  All  these  occurrences  bear 
directly  upon  the  cpicKtion  under  consideration,  if  they  do  not  positively  serve  to 
establish  its  truth. 


5.  Tension. — A  sense  of  tension,  pressure,  weight,  or  fulness  is  a  prominent  symp- 
tom iti  inflammation,  and  often  greatly  aggravates  the  local  and  general  distress.  It 
is  particularly  confipiciious  in  inflammation  of  the  denser  structures,  as  the  fibrous 
membranes,  tendons,  and  cartilages,  but  it  is  also  not  unfrequently  very  severe  in 
the  looser  ones,  as  in  the  mucous  membranes  and  the  cellular  tissue.  Tiie  immediate 
cause  of  the  tension  is  the  presence  of  effused  fluids,  as  scrum,  lymph,  nnd  pus,  which 
thus  compress  and  constrict  the  affected  parts.     It  is  not  improbable  tltnt  mere  con- 
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gestioD,  or  inordinate  distension  of  tbe  capillary  vessels,  may  produce  a  similar  effect. 
lu  either  event,  however,  it  is  necessary  that  the  i>arts  should  be  more  or  less  severely 
inflamed,  and  al>normaliy  sensitive ;  otherwise  the  feeling  cannot  ariae,  aa  is  jtroved 
by  the  fart  that  mere  distension,  however  considerable,  will  not  iiuluce  it,  as  is  cx- 
em|dilie<l  in  anasarca  of  tlio  lower  extremities,  the  penis,  sciolum,  and  eyelids,  where 
the  aecutuulation  is  often  enormous,  and  yet  no  sense  of  tension  is  experienced  duriucr 
any  jxrriod  of  the  attack. 

Great  tension  sometimes  occurs  in  inflammation  of  the  viscera,  as  the  liver,  spleen, 
kidney,  and  prostate  glund.  When  combined  witli  throbbing,  it  is  generally  dino- 
tive  of  incipient  suppuration.  In  orchitis,  tensiun  is  usually  a  prominent  sj  iii[itoni. 
It  is  seldom,  if  ever,  absent  in  boils,  carbuncles,  erysipelas,  and  paronychia.  Occa- 
sionally tension  seems  to  be  a  purely  nervous  pheuomeuon,  as,  for  example,  in  what 
is  called  aick-headacbe. 

6.  functional  Disorder. — Disorder  of  the  functions  of  the  affected  part  is  gene- 
rally a  most  important  symptom,  as  it  is  often  present  when  all,  or  nearly  all,  the 
other  phenomena  are  absent.  It  maiiilests  itself  in  various  ways,  as  well  as  in  vari- 
ous degrees;  at  one  time  in  the  form  of  increased  st^njsibililj-  or  irritability,  at  another 
&s  a  suppression,  alteration,  or  augmentation  of  the  natural  discharge,  and  now  as 
an  abolition  of  some  special  sense;  at  one  time  as  the  sltgLtest  pussiblc  departure 
from  the  normal  action  of  the  part,  and  at  anotbev  as  a  total  suspensimi  of  it. 

An  increase  of  sensibility  is  one  of  the  most  common  effects  of  iutlnniniation.  In 
peritonitis,  gastriti«»,  and  enteritis,  the  sensibility  of  the  aUected  structures  is  often 
so  great  as  to  render  the  slightest  pressure  ol'the  tiuger  a  source  of  [)rolound  distress; 
and  it  is  for  the  same  reason  that,  imder  such  circumstances,  the  weight  even  of  a 
sheet  is  sometimes  almost  intolerable.  Similar  effects  are  noticed  in  some  of  the 
external  diseases,  as  in  boil,  carbuncle,  erysipelas,  and  in  inflamed  hemorrhoidal 
tamorSf  which  are  frequently  the  seat  of  the  must  exquisite  tenderness,  hardly  ex- 
led  by  that  which  attends  an  inflamed  eye.     Parts  which  are  devoid  of  feeling, 

saearly  &o,  in  the  sound  state,  as  ligaments,  tendons,  bune,  and  fibrous  membranes, 
generally  In-come  exceedingly'  sensitive  in  inflammation.  The  change  in  question  is 
diagnostically  of  great  importance,  inasmuch  as  it  usnally  eiiriblcs  us  to  distinguish 
dily  iH'tween  inflammator3-  and  spasmodic  atfections,  the  latter  of  which,  as  before 

Ited,  are  often  immensely  relieved  by  pressure,  which  never  fails  to  aggravate  the 
former. 

An  increase  of  irritabilHy  is  a  very  constant  phenomenon  in  oil  inflammations  of 
muscular  parts.  In  c^-stitis,  one  of  the  earliest  and  most  [jromim  nt  symptoms  is  a 
frequent  desire  to  urinate,  arising  from  involvement  of  the  muscular  fibres  of  the 
bladder;  in  gastritis,  the  irritability  of  the  stomach  is  often  so  excessive  that  the 
organ  is  incapable  of  retaining  the  smallest  quantity  of  fluid,  however  bland  ;  and 
in  dysentery,  the  principal  suffering  i.s  dtie  to  the  incessant  peristaltic  action  of  the 
colon  and  rectum,  the  main  seats  of  the  morbid  action.  An  iucrea-se  of  the  contrac- 
tility of  the  vohmtary  muscles  is  very  common  in  fractures  and  dislocations,  in 
severe  sprains,  and  after  amputation,  usually  manifesting  itself  in  spasmodic  twitch- 
ings,  which  can  only  be  relieved  by  large  doses  of  anodynes. 

Inflammation  pro«luce8  im|)ortant  changes  in  tbe  special  functions  of  an  organ, 
sometimes  exalting,  at  other  times  diminishing  or  even  completely  suspending  them. 
In  ophthalmia,  the  eye  cannot  look  at  objects,  however  dim  ;  tbe  moment  the  ellbrt 
is  made,  the  lids  contract  spasmodically,  and  the  smallest  ray  of  light  that  inipingcs 
opon  the  retina  is  productive  of  the  greatest  distress.  In  iuflammalion  of  the  eiir, 
the  slightest  noise,  which  in  the  healthy  state  would  perhaps  not  be  perceived,  fir 
•rhich  might  fall  as  delightful  music  upon  the  tympanum,  liecomes  a  sonrce  of  deep 

itrees;  and  the  sense  of  hearing  is  almost  destroyc<i  b3'  the  buzzing  and  explosive 
ids  which  succeed  the  morbid  action.  In  coryza,  the  sense  of  smell  is  abolislied ; 
'm  inflammation  of  the  skin  the  patient  is  deprived  of  the  sense  of  touch;  and  in 
glosititis  there  is  a  loss  of  the  sense  of  taste.     In  laryngitis  the  voice  is  at  fir,«.t 

srely  altered  in  it.s  character,  but  as  the  disease  progresses  often  complete  ajihonia 

lues.  In  cerebritis  there  is  generally  delirium,  followed,  if  the  case  passes  on  to 
suppuration,  by  convulsions  and  coma,  the  precursors  of  speedy  dissfdution. 

Another  prominent  symptom  of  inflammation,  one, indeed,  which  is  setdnm  absent, 
1*  di.Hordcr  of  the  serrelioux.  Thus,  in  inflrunmation  of  the  skin,  there  is  suppression 
nrthe  perspiration;  in  hepatitis,  of  the  bile;  in  nephritis,  of  the  urine.     Or,  instead 
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of  ail  anest,  partial  or  complete,  of  these  and  oilier  Becretious,  iniportant  changes 
are  eilet-lfd  in  their  compoe*iliou,  or  in  their  plivsical,  uheuiical,  and  niitTom-opifiil 
properties.  In  pneumonia,  the  diaracteristic  symptom  is  a  rust-colored  sputum;  in 
dysentery,  a  discharge  of  bloody  mucus. 

Till'  1  unction  of  abxui-jjhon  in  olten  seriously  impeded,  if  not  completely  checked, 
in  intlammation.  The  disorder,  however,  is  generally  much  more  con*.picu(>us  in 
the  advanced  than  in  tiie  early  stages  of  inflaninintion,  in  which  this  process  is 
Bonietimes  execnled,  even  with  a  certain  degree  of  vigor,  as  is  demonstrated  by  the 
facility  with  which  morphia  and  other  substances  are  carried  into  the  system  when 
placed  upon  the  skin  after  vesication  by  cautharides,  ammonia,  or  hot  wat4.'r.  lo 
the  more  violent  grades  of  inllummatiou,  tbe  function  is  usually  kept  in  a  state  of 
abeyance,  the  action  of  the  alisorljent  vessels  being  arrested  bj'  the  unirliid  deposits. 
Afterwards,  however,  as  the  disease  declines,  the  function  of  absorption  is  gradually 
re-established,  and  then  ot\en  proceeils  with  great  vigor,  rapidly  removing  the  fluids 
effused  during  the  earlier  stages  of  tlie  intlammation. 

It  is  worthy  of  notice  that  while  the  absorbent  vessels,  when  the  inflammation  is 
at  its  height,  refuse  to  take  up  extraneous  matter,  as,  for  example,  morpliia  or  bella- 
donna, and  also  effused  fluids,  they  are  often  very  busy  in  removiug  afle('tc<l  tex- 
tures, even  when  of  a.  very  firm  and  resisting  character.  A  familiar  illustration  of 
this  occurrence  is  nflonled  in  acute  abscesses,  the  natural  evacuation  of  which  is 
frequently  accomplished  by  the  agency  of  tbe  absorlicnt  vessels,  where  the  disease 
is  most  intense.  In  inflammation  of  the  joints,  cartilage  and  even  bone  often  suffer 
extensively  from  this  cause.  There  is  no  doubt  that  the  pressure  of  effused  fluida 
always  greatly  influences  and  promotes  tbe  oceurreoce. 


2.   00N8TITCTI0NAL  8T!»rPTOM8. 
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Cooatitotional  symptoms  do  not  always  attend  inflammation.  The  morbid  action 
may  be  so  mild  as  to  prevent  its  recognition  by  the  system ;  it  is  strictly  a  local 
affection,  and  therefore  causes  no  general  resentment.  But  the  ease  is  very  different 
when  tiie  disc-ase  is  severe,  or  when,  even  if  it  is  comparatively  slight,  it  involves  an 
important  structure;  then  the  whole  frame  feels  its  irritating  effects,  and  evinces  a 
strong  inli're.Ht  in  the  impending  struggle.  The  group  of  phenomena  thus  produced 
constitutes  what  is  termed  inflaramator3%  symptomatic,  or  sympathetic  fever,  and 
deserves  cnjisidcration  as  expressive  of  the  sum  of  suffering  of  eacli  particular  organ. 
The  period  which  intervenes  between  the  establishment  of  the  inflammation  and  the 
occurrence  of  fever  varies  from  a  few  honrs  to  several  days,  depending  upon  the 
nature  of  the  exciting  cause,  the  condition  of  the  patient,  the  intensity  of  the  disease, 
and,  nl)ove  all,  the  importance  of  the  organ  attacked.  Idiopathic  inflammation  is 
generally  preceded  liy  depression  or  a  sense  of  lassitude  and  uneasiness,  attended 
with  headache,  pain  in  the  back  and  limbs,  bad  taste  in  the  mouth,  vitiated  appetite, 
and  slight  chilliness,  alternating  with  flushes  f>f  heat.  .Sometimes  the  patient  is 
remarkably  desponding,  or  annoyed  with  disagreeable  dreams,  and  unjdea.sant  fore- 
bodings respecting  his  recovery.  He  feels  uncomfortably,  lioth  bodily  and  mentally, 
and  has  a  disinclination  to  exertion.  In  a  word,  he  is  unwell,  or  in  a  state  inter- 
mediate between  health  and  sickness.  These  phenonuMia,  which  are  merely  the  pre- 
cursors of  the  fever^  which  is  as  yet  only  in  a  state  of  incubation,  may  be  compared, 
not  iuaitlly,  to  the  fleeting  clouds  which  prece<le  the  outbreak  of  a  storm ;  they 
appear  and  vanish  for  a  time,  but  finally  coalescing,  they  assume  their  allotted 
station  in  the  chain  of  morbid  changes.  When  fully  established,  the  fever  never 
intermits  so  long  as  the  cause  which  has  produced  it  continues  in  operation;  it,  Low- 
ever,  generally  remits  slightly  in  the  morning,  and  sometimes,  though  rarely,  twice 
In  the  twenty-four  hours.  The  vesperal  exacerbation  usually  sets  in  late  in  the 
afternoon,  and  persists,  with  but  little  alteration,  until  towards  morning,  when  the 
excitement  relaxes  its  hold,  as  if  in  need  of  temporary  repo.se  to  meet  the  gradually 
recurring  emergency.  During  the  calm  which  is  now  present,  the  patient  often  fails 
into  a  refreshing  sleep,  his  thirst  and  restlessness  subside,  and  the  skin  is  bedewed 
with  a  gentle  perspiration.  Sotui,  however,  the  smothered  fire  is  rekindled,  fvnd  the 
same  suirering  has  to  be  ytasscd  through  as  before,  now,  perhaps,  augmented  by  the 
spread  of  the  morbid  action,  and  the  development  of  new  sym|>athie8. 

The  type  of  the  attendant  fever  varies.  In  young  and  robust  subjects,  anil  in  (he 
earlier  stages  of  the  disease,  it  is  generally  of  a  sthenic  character,  and  asthenic 


rHAP.   III. 


CONSTITUTIONAL    SYMPTOMS. 


65 


oitiler  opposite  circumstauces.  Very  freqtienllj'  the  symptoms  are  dciiotivp  of  great 
debility  Iroin  the  very  eomineDueuient  of  the  attack.  In  sottie  cases  both  the 
sthenic  and  asthenic  types  are  a8»ocJnled  with  excessive  irnlabUity,  constituting 
whM  is  called  the  nervous  Ibrra  of  inUfjuimaloi-y  fever. 

The  nature  of  inflammatory  fever  can  only  Ije  fully  comprehended  by  thoroiiirhly 
interrogating,  aa  it  were,  every  organ  of  the  boily  that  may  be  .su]iiio9cd  to  evince 
any  sympathy  with  the  atfected  structures.  This  inquiry  should,  as  a  general  rule, 
eiiibrace  an  examination  of  the  heart  and  arteries,  the  eounlciiancu,  ekin  ami  extremi- 
ties, lutigs,  tongue,  stomach,  bowels,  liver,  kidtit ys,  and  bladder,  together  with  tlie 
state  uf  the  mascles,  braiu,  and  assiiuilativt.-  powers. 

I>erangement  of  the  vascular  xi/slfm  ia  chiefly  denoted  by  the  state  of  the  pulse, 
Uie  principal  characteristics  of  which  are  frequency,  hardness,  fullness,  strenirth,  and 
quickness.     The  number  of  beats  in  a  minute  rajiges  from  seventy,  seveutj'-three,  or 
sei'enty-five,  the  average  standard  in  the  iiealtliy  adult*  to  eighty-five,  ninety-five, 
one  hundred,  or  even  oue  hun<lred  and  twenty,  accorrling  to  the  intensity  of  the 
disease  and  the  vigor  of  thecuustitutiou.     A  hard  juilse  is  firm  and  resisting,  rolling 
under  the  finger  like  a  tense  cord,  and  as  if  the  blood  were  sent  into  it  with  extreme 
power;  sometimes  the  arterj'  thrills  or  vibrates,  owing  to  a  pjirtial  displacement 
M'lichrouous  with  the  coiUractiou  of  the  left  ventricle  of  the  heart.     When  tiie  ten- 
BJoii  ia  unusually  great,  it  is  difficult,  even  with  liircible  pressure,  to  obliterate  the 
caliber  of  the  vessel.     FuUtiess  has  reference  to  the  volume  of  tlie  pulse,  which  feels 
u  if  the  artery  were  expanded  be3'<m(l  its  normal  size.     Strength  implies  a  sensation 
nf  preternatural  resistance  to  the  finger;  while  a  quirk  pnl-Hc  is  one  in  which  each 
Itett  occurs  with  great  suddenness  or  abruptnes^s.     This  quality  of  the  pulse  is  gene- 
rally associated  with  frequency,  from  wliich,  however,  it  ditl'ers  essentially,  as  the 
latter  has  reference  merely  to  the  number  of  strokes  in  a  given  time,  and  not  to  the 
rapidity  with  which  the  vessel  dilates  and  contracts  under  the  finger.     Several  of 
ticse  states  of  the  pulse  may  be  ab.'sent,  and  yet  the  case  be  one  of  great  disorder  of 
ihe  vascular  system.     Their  entire  cocxisteiree,  in  fact,  is  nnrummon  ;  perhaps  the 
nearest  approach  to  it  is  to  be  found  in  gont  and  rheumatism,  hepatitis,  pleurisy, 
splenitis,  and  the  commencement  nf  snmllpnx. 

The  pulse  is  often  materially  modifietf  hj  the  nature  and  seat  of  the  inflammation 
«nd  by  the  idiosyncrasy  of  the  patient.  In  cephalic  affections,  it  is  slow,  full,  and 
Ifthofing,  in  consonance  with  the  oppressed  conditii>i>  of  the  heart;  in  peritonitis,  it 
is  small,  frequent,  and  wiry,  sometimes,  in  fact,  almost  undistinguishable ;  and  in 
Bcule  inflammation  attended  with  interunl  venous  congestion,  as  in  certain  forms  of 
fever  and  injury,  it  is  obscure  and  apparently  feeble,  hut  generally  rises  under  the 
efTects  of  remedies,  or  the  powers  of  the  system.  Idiosyncrasy  often  singularly 
modifies  the  state  of  the  pulse.  One  of  my  jiatieiits,  a  middle-aged  man,  has  a  pulse 
hobitnally  under  forty,  and  other  examples  of  this  abuormnl  condition,  of  an  equally 
striking  character,  have  fallen  under  my  observ.ition.  On  the  other  hand,  it  may 
be  unnatnmlly  frequent,  beating  constantly  from  eighty  to  ninety  in  the  minute. 

Peculiarities  like  those  here  instanced,  whether  the  result  of  disease  or  of  idio- 
syncrasy, derive  a  special  value  from  the  influence  which  they  nmst  necessarily  exert 
upon  our  diagnosis  and  treatment.  Thus,  in  peritouitiii.  the  practitioner,  if  he  were 
goveme«l  solely  by  the  state  of  the  pul.xe,  without  any  knowledge  of  the  condition 
of  the  system  which  causes  it,  would  be  almost  sure  to  administei  stimulants  instead 
of  applying  leeches  and  blisters;  thereby  feetling  in  place  of  diminishing  the  inflam- 
matioD,  and  so  hurrying  on  the  fatal  crisis.  A  pulse,  li.ibitually  slow,  might,  in 
inflammation,  hardly  attain  the  normal  standard  of  frequency,  an<l  yet  the  system 
might  literally  be  consumed  by  symptomatic  excitement.  The  surgeon,  aware  of 
the  possibility  of  such  occurrences,  is  wide  awake,  never  allowing  himself  to  be 
thrown  off  his  guard,  whatever  may  happen. 

The  countenance,  in  inflammatory  fever,  is  generallj*  flushed,  and  often  even  unna* 
tnrally  full,  as  if  it  were  slightly  tumid.  The  eyes  are  reddish,  suflTused,  and  frequently 
•  intolerant  of  light.  The  skin  is  hot  and  dr^',  perspiration  being  kept  in  complete 
abe^iance ;  and  the  extremities  are  usually  so  warm  and  uncomfortable  as  to  l»e  unable 
to  bear  any  covering.  When  the  exiitement  is  excessive,  the  sufferer  generally  finds 
it  iropn^sible  to  nndntnin  the  same  posture  beyond  a  few  minutes;  he  tosses  about 
firom  side  to  side,  and  fr^im  place  to  place,  in  search  of  a  cool  spot. 

The  rritfiirrtfonj  orgotii*  freely  participate  in  the  general  disorder.     The  inspirations 
are  increised  in  frequency,  and  are  usually  performed  with  a  certain  degree  of  lal>r>r ; 
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various  kinds  of  rales  are  heard,  and  cases  occur  in  which  there  are  vrell-marked 
evidences  of  venous  congestiou. 

The  tiiyfHtii^e  onjans  always  suffer  more  or  less  severely  in  inflaniniation.  The 
tongue  is  variously  afl'ected  :  sometiiues  it  is  red  and  almost  clean,  but  generaliy  it  la 
coated,  eitlier  with  a  wljitish,  yellowish^  or  brownish  fur,  contracted,  and  sumewhat 
reddish  at  the  tip  and  edges;  nearly  always  dry,  an<l  easily  protruded,  though  often 
a  little  tremulous,  especLaliy  when  the  person  is  of  nervous  tempcranient.  The  taste  is 
vitiated,  or  entii-ely  abolished,  the  salivary  secretion  is  suppresseil,  a  thick,  dark- 
colore<l  mucus  aflheres  to  the  lips,  gums,  and  tongue,  and  there  is  a  disagreeable  arid 
feeling  in  the  fauces  and  oisophagus.  The  tliirst  is  intense,  and  can  hardly  lie  ap- 
peased by  the  most  frequent  and  abundant  draughts ;  the  appetite,  on  the  contrary, 
is  usually  destroyed,  and  hence  the  patient  ofltn  loathes  food,  in  whatever  form  it 
may  Ik;  presented  to  him.  Nausea  jmd  a  sense  of  gastric  oppressifui,  sometimes  ac- 
companiotl  with  bilious  vomiting,  are  common  altcndHnls.  The  bowels  are  generally 
coiistipftled,or  altrruately  constipated  and  relaxed,  distended  with  gas,  and  somewhat 
tender  under  prcBsure,  the  alvine  evacuations  being  fetid,  and  variously  altered  in 
color  and  consistence.  Along  with  this  condition  of  the  digestive  tube  there  is  usually 
more  or  less  disonler  of  the  liver,  manifesting  itself  in  excess,  deficiency,  or  vitiation 
of  its  special  secretions.  8ucb  a  condition  is  very  apt  to  be  present  in  symptomatic 
fever  consequent  upon  accidents  and  idiopathic  inflammation  in  malarious  districts. 
In  what  manner,  or  degree,  the  functions  of  the  pancreas  are  atl'ected  in  this  disease, 
we  are  ignorant.  The  jtrobability,  however,  is  that  it  sulfers  very  much  in  the  same 
way  as  the  salivary  glands  of  the  mouth,  which  it  intimately  resembles  in  its  structure 
and  uses. 

The  changes  produced  by  inflammation  in  the  renal  secretion  relate  chiefly  to  the 
quantity,  color,  and  consistence  of  that  fluid.  In  the  normal  state,  the  average 
quantity  of  urine,  in  the  twenty-four  hours,  is  from  thirty-five  to  forty-two  ounces, 
whereas  in  intlaroniatory  fever  it  often  does  not  reach  one-half,  one-third,  or  even  one- 
fourth  of  thi3  arauunt.  Moreover,  instead  of  being  of  a  clear  amlier  hue,  as  it 
naturally  is,  it  is  commonly  of  a  deep  red  tint,  anrl  surcharged  with  an  nnnsunl 
quantity  of  extractive  ra.itter,  mucus,  and  lithic  acid ;  the  latter  of  which  always  fulls 
to  the  bottom  of  the  receiver,  in  the  form  of  I irick-colored  sediment.  The  specific 
gravit}'  of  the  secretion  is  also  very  much  increased,  and  the  odor  is  often  quite 
otTensive  from  the  presence  of  various  kinds  of  animal  substances.  The  chlorides,  on 
the  contniry,  are  eommonly  remarkably  diminished,  esjH'eially  when  there  is  much 
exudation  with  a  tendency  to  cell  growth,  louring  the  height  of  very  acute  inflam- 
mation, the  fluitl  is  often  .slightly  albuminous,  and  even  pervjirled  by  tubular  oasts. 
A  large  quantity  of  urea  is  occasionally  thrown  off.  Thus,  in  a  case  of  pyemia, 
recorded  by  Vogel,  it  amounted,  in  the  twenty-four  hours,  in  the  febrile  state,  to  1235 
grains.  The  escR-tion  of  the  fluid  is  seldom  much  atfected,  though  sometimes  it  is 
greatly  increasetl  in  frequency.  In  traumatic  inflammation,  as  after  fractures,  dislo- 
cations, and  amputations,  the  bla^Uler  is  occasionally  so  torpid  as  to  require  the  aid 
of  the  catheter  for  the  relief  of  its  contents. 

The  mu^cleH  are  generally  the  seat  of  great  discomfort  in  this  form  of  fever. 
Already  during  the  stage  of  incubation  the  patient  is  harassed  with  a  sense  of  lassi- 
tude, stiffness,  and  aching  or  tlarting  pains,  which,  gradually  atigmenting  in  severity, 
at  length  constitute  a  source  of  great  suffering.  The  pains  in  the  lumbar  region  are 
particularly  violent;  they  are  always  worst  at  night,  and  are  often  so  intense  as  to 
deprive  the  patient  completely  of  sleep.  His  back  feels  as  if  it  were  bruise<U  broken, 
bored,  or  sawed.  Not  unfrequently  every  joint  is  racked  with  pain,  and  the  whole 
body  i.s  so  exquisitely  sensitive  as  to  be  intolerant  of  the  slightest  motion,  pressure, 
or  manipulation.  It  is  this  distress  in  the  muscles  that  causes  the  patient  such  weary 
an<l  painfiil  nights,  and  which  induces  him  to  exclaim  in  the  evening,  "Oh  that  it 
were  morning!"  and  in  the  morning,  "Oh  that  it  were  evening!" 

The  sutfering  of  the  brain  is  e^-inced  by  a  peevish  and  irritable  state  of  the  mind ; 
by  loss  of  sleep;  by  disagreeable  dreams;  and  by  occasional  fits  of  delirium.  In 
many  eases  there  is  more  or  less  pcnersion  of  special  sensation,  as  is  evidenced  b}-  the 
distracting  noises  in  the  ears,  the  intolerance  of  light,  the  vitiated  taste  and  smell,  and 
the  impairment  of  the  sense  of  touch. 

Finally,  the  assimilaliue  powers  being  in  abeyance,  the  body  becomes  g:radually 
emaciated,  and  the  strength  fails  in  proportion  to  the  impoverished  condition  of  the 
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blood  and  solids.     Every  tissue  wastes,  thu  fut  i»  absorbeil,  and  tlic  countenance  pre- 
sents a  shrunken,  Httenuatcil  appearance. 

Such  ia  the  ordinary  course  of  events  in  inflammatorj-  fever.  If  the  morbid  action 
do  not  proceed  too  far,  or  if  the  patieut  be  unusually  strong  and  vigorous,  reco^'t-ry  i8 
ly  possible,  but  probable.  The  disease,  and,  along  with  it,  the  fever  whiih  it 
_  luocd,  will  graduidly  subside,  the  occurrence  bfing  finiiounced  by  a  dimiiuition 
of  rwitlesaness,  anxiety,  and  thirst,  by  a  restoration  of  the  moisture  of  the  skin  and 
mouth,  and,  in  short,  by  a  decided  iuiprovemcnt  in  the  condition  of  all  the  fieerctions. 
The  Bl»<ep  iK^comes  more  Daturol  and  refresliing,  the  apfietite  returns,  the  pulse  descends 
to  its  Dorm.'U  stan<lard,  and  tiio  mind  regains  its  accustumed  equilibrium.  The  cessa- 
Uon  of  the  fever  otlen  dwhires  itself  by  the  occurrcriee,  either  sudden  or  gradual,  of 
a  profuse  sweat,  to  which  the  older  pathologists  applied  the  term  eritictil,  and  by  a 
genenil  unlocking  of  all  the  secretions.  In  a  wortl,  the  clouds  which  had  so  long 
obscured  the  horizon  are  once  more  succeedetl  by  sunshine ;  <liaease  has  vanhahed,  and 
health  is  regaining  its  supremacy. 

If,  on  the  other  hand,  the  tlisease  progresses,  a  downward  tendency  is  gradually 
witnessed  of  evil,  if  not  fatal,  portent.  The  sj-mptoms,  losing  their  inflammatory 
type,  now  assume  a  typhoid  character:  the  pulse  Ijccomes  weak,  Hoft,  and  frequent, 
beating  from  one  humlred  and  Ihiity  to  om-  hundred  and  sixty  iu  ii  minute;  the  coun- 
tenance assumes  a  peculiar  shrunken  aspect,  dcnotiuHalecl  lli[ip()cratic;  the  surface  ia 
bedewed  with  clanuu}-  perspiration;  tlie  extremities  are  inclined  to  be  cold-,  the 
tongue  is  dry  and  covered  with  a  Itrownish  t>r  blackish  fur;  Borilcs  collect  upon  the 
t«eth ;  hiccough  and  twitching  of  tlie  tendoirs  sui>ervene;  and  there  is  rapid  emacia- 
tion, with  corresponding  failure  of  the  strength,  and  low  muttering  delirium.  Re- 
covery is  still  possible,  although  doubtful ;  a  welWirectcd  plan  of  treatment,  or 
even  nature's  unassisted  efforts,  may  be  sufllcient  to  shake  off  the  oppressive  load,  and 
enable  tiie  part  and  system  to  triumph  over  the  ravages  of  the  disease. 

But  typhoid  fever  is  not  always  a  necessary  consequence  of  the  inflammatory ;  it 
may,  and  often  docs,  exist  as  an  independent  affection,  coming  on  early  in  the  attack, 
perhaps  almost  immediately  after  the  commencement  of  the  niorbi(J  action,  and  main- 
taining throughout  a  well-marked  asthenic  type.  The  most  common  cause  of  such  nn 
event  is  seve.xi  shock  or  loss  of  blood,  occurring  in  an  unhealthy,  broken  state  of  the 
system,  or  actual  blood-|)oisoning,  from  the  absoriJtion  of  pus,  or  tlie  operation  of 
some  specific  virus,  as  that  of  malignant  pustule,  or  that  generated  in  the  dead  human 
body,  and  received  by  inoculation  in  dissection.  In  the  more  severe  grades  of  erysi- 
pelas and  carbuncle,  the  fever  soon  assumes  an  asthenic  character,  whatever  m.iy  have 
been  its  original  type,  the  system  being  speedily  overwhelmed  by  the  depressing 
influence  of  the  morbific  agent. 

The  occurrence  of  tj'phoid  symptoms  early  in  an  idiopathic,  specific,  or  traumatic 
inflammation,  always  portends  evil,  as  it  is  necessarily  denotive  of  great  and  rapid 
waste  of  life-power,  which  neither  medicine  nor  food  can,  jierhaps,  successfully  coun- 
teract. The  nervous  sj'stem  is  deeply  involved  in  the  morbid  process ;  the  blood  ia 
gradually  deprived  of  its  plastic  iiroperties;  and,  nutrition  being  at  a  stand,  the 
body  soon  becomes  pale,  emaciated,  and  withered.  The  mind  is  early  affected,  and 
typhomania  is  generally  a  ]iromiiient  Kyni|»tom  throughout.  The  vital  forces  diminish 
more  and  more,  there  is  incessant  muttering,  with  picking  at  the  bedclothes,  hic- 
cough, and  twitchings  of  the  tendons,  and  the  patient  is  so  weak  as  to  be  unable 
to  sn[>port  himself  upon  his  pillow.  Exhaustion,  iu  fact,  is  extreme,  and  a  few  hours 
generally  suffice  to  close  the  scene. 

There  is  another  form  of  fever  which  is  often  seen  during  the  progress  of  inflamma- 
tory affections,  and  to  which  the  term  irritative  has  not  inaptly  been  ftpi>lied,  as  it 
is  generally  met  with  in  persona  of  a  nervous,  irritable  temperament  or  habit  of 
body.  The  best  idea  that  can  he  given  of  it  is  that  it  bears  the  same  relatitm  to  the 
nervous  system  that  inflammatory  fever,  properly  so  called,  sustains  to  the  vascular; 
that  is,  the  fever  in  the  one  case  is  charaeterizeil  by  irritability,  or  excess  of-  sensi- 
bility, and  in  the  other  by  plethora,  or  redundancy  of  vascular  action.  We  find, 
accordingly,  that  in  irritative  fever  there  is  a  lively  perception  of  pain,  and  an  unusual 
exaltation  of  sensibility,  both  of  the  jmrt  and  system ;  the  mind  is  peevish  and 
fretful,  easily  dissatisfied,  and  often  filled  with  despnudeiicy  and  unpleasant  fore- 
boiling;  the  pulse  is  quick,  jerking,  small,  and  sometimes  wiry;  the  sleep  is  imperfect 
and  disturbed  by  frightfid  dreams;  the  skin  is  hot,  dry,  and  dillicult  of  relaxation; 
the  extremities  are  inclined  to  be  cold ;  and  there  are  frequently  nervous  rigors, 
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followed  by  marked  reaction  and  great  restlessness ;  severe  suffering  is  generally  l-obq- 
plaint-it  of  iu  llie  Ixiiis  audi  uni«tlea;  tlie  slightiLSt  nobc  ami  light  are  annoying;  aud 
tin-  Uuiul  is  distracted  with  sevi>rt'  pain,  which  often  assumes  a  neuralgiu  character, 
antl  thus  becomes  a  cause  of  great  distress. 

There  are  some  low  forma  of  inlliiiiimatiou  in  which  the  attendant  fever  nearly 
always  ansuiues  this  peculiar  type^  being  present  almost  from  first  to  last.  A  good 
example  of  it  is  atl'orded  in  dissection-woimdH,  in  certain  injuries  of  tlio  skull  and 
brain,  in  phagedenic  ulcerati<^in,  in  hospital  gangrene,  in  sloughing  chancres  and 
buboes,  and  in  tertiary  syphilis,  in  uervouB  debilitated  subjects. 


3.   OHANQES  or  TILE  BLOOD  IN  INFLAMMATION. 

That  the  blood,  which  plays  so  iqiportant  a  part  in  the  economy  in  health,  should 
be  seriously  altered  in  intlamraation,  is  what  might  naturally  have  been  anticipatjcd, 
and  what  observation  lias  fully  verifietl.  !^eut  with  increased  force  and  rapiility 
through  every  i)ortion  of  tlie  body,  however  constituted,  or  however  remote  frum 
the  heart;  subjected  to  new  actions  and  now  atliuities  in  the  suffering  structures,  as 
if  it  were  exposed  to  the  heat  of  a  hilioratory,  and  deprived,  iu  great  degree,  of 
the  stimulus  of  the  oxygen  of  the  air,  it  is  not  smjirising  that  it  should  be  almost 
totally  changtHl  in  its  [thysicai,  chemical,  and  vital  prupertiea.  The  most  important 
alterations  which  the  fluid  experiences  relate  to  the  fibrin  aud  colorless  globules,  the 
quantify  and  number  of  which  are  always  materially  increased  in  ever}'  well-marked 
case  of  intlummation. 

In  healthy  blood  the  pfoiwrtion  of  fibrin  to  the  entire  mass  is  as  3  to  1000;  in 
intlummation,  on  the  contrary,  it  is  generally  very  raui.ii  increased,  rjmging  from  (J  to 
8,  from  8  to  9,  and  from  9  even  to  lo|,  according  to  the  intensity  of  the  disease  and  the 
genend  powers  of  the  system.  In  what  proportion  the  colorless  globules  are  augmented 
in  inflamraation  is  still  a  mooted  question ;  that  their  number  is  materiall}'  increased 
is  sutheicutly  obvious,  but  whether  the  change,  in  this  respect,  is  as  great  as  in  the 
fibrin,  is  not  ascertnined.  In  addition  to  this  increase  in  tlieir  number,  there  is  a 
raauifest  increase  of  their  ludk,  as  well  as  of  their  cohesive  ]trnpeities,  thereby  greatly 
promoting  their  tendent^y  to  cohesion  to  esich  other  atnl  to  the  siiles  of  the  vessels, 
which  forms  so  striking  a  phenomenon  in  well-established  inflammation. 

This  excess  of  filtrin  :ind  white  globules  is  generally  observable  at  an  early  period 
of  tlu*  iiitlamination,  and  gradually  increases  until  the  morbid  [uoccss  has  attained  its 
maximum,  when  it  begins  to  dfcliue,  and  finally  tdtogether  ilisappears  with  the  causes 
th.au  induced  it.  Although  it  i*  most  conspicuous  in  the  higher  grades  of  inflammation, 
there  are  few  cases  in  which  it  is  wholly  absent,  unless  the  disease  is  so  alight  as  not 
to  produce  any  serious  structural  changes,  or  material  embarrassment  in  the  force  and 
rapidity  of  the  circulation  in  the  part  and  system.  (Jout  and  rheumatism,  plcurifis, 
periennlitis,  pneumonitis,  hepatitis,  splenitis,  arteritis,  and  acute  ailiculitr  jiffections 
usually  exhibit  it  in  the  most  marked  degree.  It  is  also  jiresent,  but  less  conspicnously, 
hi  intlnnimation  of  the  skin,  cellular  tissue,  and  mucous  membranes.  Where  or  how 
thi>i  change  is  effected  is  still  a  mooted  t|uestion.  It  probably  occurs  in  the  arteries, 
iu  consequence  of  tlie  agitation  which  the  blood  ex|H'riences  in  its  passage  through 
tlu!  ilifferent  parts  of  the  body,  its  various  ingredients  being  thus  forcibly  presse<l  sind 
ridibed  against  each  other,  and  against  the  siiies  of  the  A'essels  by  the  increased 
powers  of  the  heart.  A  sjiecies  of  disintegration  is  thus  brought  aboMt,  which  doubt- 
less .adds  very  gn'atly  to  flie  alreiuiy  existing  excitement  both  of  the  part  and  system. 
The  idea  that  nttrititui  of  the  blood  against  the  walls  of  the  arteries  is  mainly  instru- 
ment-d  in  Itie  prmluction  of  the  clninge  iu  question  derives  additional  support  from  what 
is  oi)-ierved  when  a  horse  is  subjected  to  severe  exercise  upon  the  turf.  If  the  animal 
l»e  bled  immediately  after  hiiving  been  driven  very  rapitlly,  a  great  increase  t»f  fibrin 
and  colorless  globules  will  Ite  found,  evidently  def)endent  upon  the  ijicreased  momentum 
of  the  circulation.  Now  this  is  precistdy  what  occurs  in  inflamuiation;  the  greater 
the  excitement  of  tlie  heart  or  the  more  intense  f  he  morliid  action,  the  gi*eater  will  be 
the  amotint  of  libriii  and  of  white  globules,  and  conversely. 

The  increase  of  fibrin  and  white  iilobules  in  iullaninnition  is  attended  with  inonlinate 
contraction  of  the  crassamentum,  and  a  sepjnntion  <if  t!ie  red  particles,  leading  to  the 
formation  of  what  is  called  the  h^'fl)/  I'unl  oC  the  Ivlood.  This  eonsists  of  a  whitisli, 
bluish,  or  tallow-like  i>c]licle  uj>on  the  top  of  the  crassamentum,  Mhich  Ix^gins  to 
show  itself  the  moment  the  blood  commences  to  coaffulate,  and  attains  its  greatest  . 
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the  coniioliflution  is  c"oitn)lt'U.'(l.  Tfit-  thickness  and  deu&ity  of  the  bufly 
greally  iuflucnct'd  by  iiittTiml  :ind  txtritisii-  (■ircuiustanrts,  as  tL«  statu  of  the 
^st«'m,  thf  intensity  of  the  (lii*ejtsv.',  and  tho  nitmucr  in  wliieh  tliu  Mund  in  drawn.  In 
somo  inbtauuc'd  it  is  a  meiu  dflicute  tilui,  while  in  otijois  it  Ibinis  a  firm  hiver  sevenil 
liues  Ln  depth.  When  the  blatHl  is  much  impoverii^hed  liy  jn'otraeted  disease,  lonjj 
abstinence,  or  iinwholesonie  fond,  the  Imliy  coat  is  generally  Aery  Ihin,  soft,  tut'lrid, 
and  iridesc-eut,  forming  a  striking  eontrast  with  the  character  exhibited  in  plethoric 
states  of  the  system. 

Of  thcTarious  extraneous  circurastanees  which  influence  the  formation  of  the  bufly 
cont,  the  most  important,  in  a.  in-aetieal  [joint  of  view,  are  the  shape  and  fajjaeity  of 
the  ret^iver,  the  size  of  tlie  stream,  and  the  uiulion  to  whieh  the  blood  is  Kiibjteted  hi 
its  passage  from  the  vein.  It  is  most  readily  |>roilue('d  wlien  tlte  flnid  falls  into  a 
deep  and  mther  narrow  vessel,  and  when  it  issues  fiom  a  larjje  orittee,  al  the  rate  of 
two  to  three  ounces  in  the  minute,  if  the  blood  nnis  very  slowly,  or  in  a  tiny  stream, 
or  if  the  stn-am,  altliouirh  quit*?  bold,  ir*  received  into  a  eold  or  shallow  imsiu.  the 
butfv  coat  will  either  not  form  at  all,  or  so  very  itu|)erfeetly  as  to  be  scarcely  aiqjre- 
eiable.  Sometimes  the  blood  is  luerely  siz}*,  llie  filirin  resting  upon  the  toj)  of  the 
cruor  like  an  imperfect  bUiish  {ilm. 

The  biilfy  coal  essentially  cousisls  of  fibrin,  in  combiuation  with  albiiimti  and 
earthy  salts.  In  fact,  it  is  jierfeelly  identical  with  tlie  plastic  matter  that  is  dcjjosited 
in  intlammation.  By  a  litMe  care  it  uiay  easily  be  detached  from  the  crassameutum ; 
and,  after  being  well  washed  in  enhl  water  aud  immersed 
iu  alcohol,  it  assumes  not  only  the  peculiar  bntl-colored 
t,  whence  it  derives  its  name,  but  a  very  dense,  finn 
coo-sistence. 

Uf  the  manner  in  which  the  buffv  coat  is  formed  no  very 
hfaetory  explanation  can  be  oHbred.     It  was  formerly 

ipI>osed  to  be  owing  to  the  more  tardy  coagulation  of  the 
T)loo<l,  thereby  permitting  the  red  paitieles  to  rliseugage 
UiemseU'ea  from  the  fibrin  and  to  sink,  by  their  greater 
specific  gravity,  to  the  liottom  of  the  crasKatneiitunu  But 
this  was  evidently  a  mistake;  for  it  is  imw  well  ascertained 
that  infliimmatory  bloo<l,  instead  of  snltdifving  more  slowly 
tluin  health^'  blood,  geui'ially  eoneretcs  very  rapidly  and 
firmly,  thus  impe<Ung  instead  of  favoring  the  development  of  the  buffy  coat.  The 
most  plausible  o|)imon  perhaps  is  that  the  occurrence  is  due  to  a  vitjd  repulsion  Ih?- 
lwe>en  tlie  fibrin  and  red  particles ;  or,  what  aimimits  essfutiully  to  the  same  thing,  to 
an  unnatural  aggregation  of  these  bodies,  which,  acting  like  a  sponge,  force  out  the 
fibrin  from  among  tbeni  before  tJie  general  mass  of  the  blood  is  fully  eoagtilatud. 
However  this  may  be,  it  is  certjun  that  the 
fonnatiou  camiot  occur  at  all  without  a  pre- 
vious di-sunion  of  the  princi]tal  coustitu«'nts  of 
the  fluid,  thereby  establishing  a  preilisposition 
to  the  event  in  question.  To  ascertain  wlutlier 
tiu«  temlency  to  the  development  of  the  biijfy 
exists,  it  is  not  necessary  to  employ  a 
ive  blee<ling,  but  simply  to  draw  a  few 
of  blood,  and  to  look  at  it  with  the  niiero- 
whlch  will  at  once  detect  the  slightest 
deviation  from  tlie  norma!  standard.  The  red 
corpascles  will  be  observed  to  run  almost  im- 
metliately  into  clusters  of  piles  or  rouleaux,  as 
represented  in  fig.  1. 

In  certain  forms  of  inflammation  and  condi- 
tions of  the  system  the  1>1o.m|  is  not  only  buffed, 
but  cupped,  the  upper  surface  of  the  crassa- 
mentum  exhibiting  a  hollow  appearance,  as  if 
it  had  iH'cn  scooikiI  out  with  a  knife.  .Such  an 
occurrence  usually  denotes  a  higher  degree  of 
raorhi<l  action  than  the  mere  [iresence  of  naked 
fibrin  on  the  top  of  the  clot,  and  jet  it  is  not  unfrequently  Tvitnessed  under  circum- 
which  render  it  very  questionable  whether  there  is  any  inflammation  at  all,  as 
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in  anemia,  in  scurv^',  in  chlorosis,  nnd  in  profuse  evacuations  fW>m  the  bowels,  skin, 
atid  ki<int'3'8.  To  account  ibr  such  anomalies,  is  generally  not  easy,  but  of  their  prac- 
tieiil  import  every  practitioner  must  be  fully  aware.  In  my  private  collection  is  a 
lieautiful  s|XH?inie'n,  fig.  2,  vvliit:li  I  obtained  by  bleetling  a  young  man  laboring  under 
I)leiiro-pneurnonia,  in  which  t!ie  biilTefl  and  cupped  appearances  coexist  in  a  marked 
ilegree  on  both  surfaces  of  the  crassamentum. 


4.   INTIMATE  NATURE  OF  INFLAMMATION. 

Tn  the  definition  of  inflammation,  given  in  the  early  part  of  this  chapter,  no  attempt 
was  made  to  specify  its  true  ch:iracter  or  essential  nature,  as  sMch  a  step  would  have 
been  premature;  bnt  now  that  its  various  local  pticiiomena  have  been  pointed  out 
and  its  constitutional  effects  traced,  we  are  fully  prepared  to  enter  upon  the  subject, 
and  to  ask  the  question.  What  is  inflammation  ? 

To  answer  this  question  in  an  intelligible  and  satisfactory  manner.  It  is  necessary 
to  consider,  1st,  the  nature  of  the  capillary  vessels,  in  which  the  morbid  action  is 
mainly  tarried  on;  2tlly,  the  character  of  the  blood,  wliidi,  as  already  seen,  is  so 
singularly  changed  in  this  affection;  iJdIy,  the  part  played  by  tlie  nervous  system, 
or,  perhaps,  more  propeily  speaking,  by  the  nerves  of  the  affected  structures;  and 
4thly,  the  condition  of  the  tissues  at  the  seat  of  the  disease. 

The  capillaries  are  those  minute  canals  which  are  e\'erywhere  interposed  between 
the  arteries  and  veins,  and  which  are  not  mernly  dc.tigned  as  channels  for  the  trans- 
mission of  the  blooil,  hut  also  as  organs  for  tiie  elaboration  of  various  kinds  of 
fluids,  as  those  of  nutrition  and  secretion.  lu  structure  they  differ  from  the  arteries 
and  veins  ouly  iu  the  fact  that  the  (iner  ones  consist  of  cells,  or  small  masses  of 
protoplasm,  niTauged  in  a  tubular  form,  to  which,  in  the  larger,  is  superadded  a 
tunic  com|joseil  of  a  delicate  netwoj'k  of  fine  fibrils,  formed  of  the  processes  of  the 
stellate  cells  whii-h  lie  directly  upon  the  vascular  wall.  With  regard  to  their  calilter, 
these  vessels  are  divisible,  for  the  sake  of  a  more  thorough  comprehension  of  the  sub- 
ject, into  two  classes.  The  one  embraces  those  minute  tubules  which,  though  in- 
visible to  the  naked  eye,  tany  a  continuous  stream  of  blood,  so  as  to  give  the  part 
in  which  they  are  situated,  wiieu  examined  with  the  microscoj>e,  a  red  appearance. 
Tiie  other  group  consists  of  vessels,  the  lumen  of  which  is  so  small  as  to  admit  ouly 
a  single  globule  at  a  time,  aud  which  it  is  often  difllcult  to  detect  even  with  a  strong 
magnifier. 

The  blood,  as  it  circulates  through  the  body,  and  immediately  after  it  has  been 
drawn  from  a  vein  of  the  arm,  has  the  appearance  of  a  homogeneous  fluid;  but  a 
careful  examination  shows  it  to  consistof  numer<>Ms  couiponeiit  elements,  intended  for 
widely  iliffereut  purposes  in  tlie  economy,  t'oiigtilalion  sepivrates  it  into  two  parts, 
one  of  wliich  i.^  solid,  and  hence  called  the  crassaincntuin  ;  the  other  is  fluid,  and 
named  the  serum.  The  cras-samentum  consists  of  a  pale,  whitish,  transparent  fluid, 
known  as  tlie  blo(Hl-liquor,  pluHlic  nnitter,  plasma,  or  coagulating  Ij'mph,  and  of 
minute  i»articles,  ghilmles,  or  corpuscles,  entangled  in  and  suspended  by  it  as  the 
blood  is  passing  the  round  of  the  circulation.  The  [(articles  are  of  two  kinds,  the 
red  and  the  colorless;  the  former,  which  impart  to  the  crassamentum  its  red  hue, 
are  exceedingly  abundant,  and  vary  in  size  from  the  30'uB  ^^  l''*^  sbVb  ^*^  "^^  ''^*''''  '"^ 
diameter;  tlu-y  are  of  a  flattened,  globular  shape,  aud  their  oillce  seems  to  be  to 
abstirb  oxygen  from  the  atmosphere  and  to  convey  it  to  the  different  parts  of  the 
system,  for  the  purpose  of  invigorating  its  several  organs  and  tissues.  The  color- 
less or  white  corpuscles — the  leucocytes  of  certain  authors — are  much  less  numerous, 
but  greatly  multiply  iu  inflamnmtion;  they  ft fc  round,  much  larger  than  the  red, 
and  finely  grantdated  on  the  surface,  tlius  giving  them  a  rough  appearance.  What 
their  precise  ofBce  is  has  not  been  determined,  but  it  is  certain  that,  at  their  expense, 
the  red  corpusete.s  can  be  regenerated ;  that  they  wander  fr<iru  the  vessels  into  the 
surrounding  tissues,  where  they  increase  by  midtipbcation;  and  thai  thej'  play  an 
important  part  in  effecting  certain  jjlastic  changes,  if,  indeed,  they  are  not  concerned 
in  the  regeneration  of  all  the  ti.ssnea  of  the  body. 

In  the  vessels  of  the  living  body,  the  while  globules  have,  apparently,  no  di»posi- 
tion  to  mingle  with  the  rerl ;  on  the  contrary,  they  keep  in  close  contact  with  the 
inner  surface  of  the  ves.^-pls,  coasting,  as  it  were,  slowly  along  in  the  blood-liquor, 
outside  fd'  the  gfuernl  cmrent.  The  red  particles,  on  the  other  linnd,  pass  qnietly 
and  gently  along  the  centre  of  the  vessels,  regardless,  so  to  speak,  of  the  colorless,  and 
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in  «  much  more  rapid  and  lively  manner,  without  any  ailhesion  to  each  other,  to  the 
white  partii-lea,  or  to  the  coats  of  the  containing  veHHels. 

The  e&sc-utial  elenjents  of  the  inllannnatory  liraccsH,  so  far  an  we  are  abk*  to  com- 
prehend thorn,  are,  ist,  alight  contnu-tioii  of  the  cupilhiries,  with  a  rftanJatiou  of  the 
flow  of  blo<xl ;  2dlv,  dilatation  of  Ihi'se  vessels  and  an  increased  ra]udity  uf  the  tir- 
culatioa;  3dly,  exudation  of  blood-liijuor,  and  emigration  of  white  blooil  e<jrj>usck's ; 
and,  4tliljr,  a  quiescent  state  of  the  cniiillaries,  with  e(>m[vlete  stagiiatiou  of  their  con- 
Uuita.  While  these  changes  are  going  on  in  the  intf  rinr  of  tlifse  vessels,  iti;i|i(irtant 
changea  are  wrought  in  the  blood,  both  in  regard  to  its  consistence,  its  culur,  the 
amngvnieut  of  its  globules,  and  the  character  of  the  jilasma.  Finally,  the  coats  of 
the  vessels  themselves  are  seriously  altereil,  being  rendered  lu'cternatnrally  soft  and 
frngile,  through  fatty  infiltration,  and  thereby  temiiorarily  incapacitated  for  transmit- 
ting the  vital  fluid.  These  various  chiutges  arc  so  important  as  to  demand  separate 
oousideration. 

If  a  drop  of  rectified  spirits,  or  any  alight  Btimukis,  he  applied  to  the  web  of  the 
foot,  the  tongue,  or  mesentery  of  a  frog,  or  tlie  wing  of  a  bat,  the  effect  will  be 
to  cause  slight  contraction  of  the  arteries,  witli  a  partial  arrest  of  the  flow  of  blood 
through  the  capillaries,  the  particles  of  bloo<l  moving  to  and  fro  for  a  few  seconds, 
when  they  will  be  observed  to  regain  their  proper  course,  and  to  puss  on  as  if  nothing 
had  occurred.  If  the  irritation  be  more  seveif,  as  when  a  drop  of  tincture  of  capsi- 
cum is  applied,  the  vessels,  instead  of  diminishing,  are  instantly  dilated,  or  if  tliere  be 
any  conlra<'tion,  it  is  so  sliglit  .and  transient  as  to  be  inappreciable  by  the  sight. 
However  this  may  be,  the  dilatation  soon  Iteeonies  marked  and  decided,  as  is  proved 
by  the  fact  that  the  vessels  now  carry  a  much  larger  quantity  of  Mood  than  in  the 
natural  stat«,  the  red  jmrlicles  being  sent  into  thom  in  increased  niimljcrs,  as  well  as 
with  increased  force  and  velocit}',  evidently  in  consonance  with  the  augmented  action 
of  the  heart,  which,  beating  ])erhaps  from  ninety  to  one  hundred  and  ten  in  the  minute, 
throws  the  blood  with  extraordinary  imjietiis  into  the  inflamed  part. 

The  disease  advancing,  the  dilatation  steadily  and  regularly  augments,  until,  at 
length,  the  artery,  expanded  to  its  utmost,  is  converted  into  a  mere  passive  tube, 
palsieii  and  crippleil  in  its  action,  and  therefore  not  only  unfitted  for  triuismitting  its 
contents,  but  for  i>erforming  any  of  its  more  delicate  functions  as  an  organ  of  nutrition 
and  aecretioru  In  other  words,  the  rate  of  movement  of  the  blood  is  again  altered, 
primary'  acceleration  giving  way  to  retardation  of  the  circulation. 

In  the  condition  now  described,  the  capillary  is  not  only  greatly  distended,  but  dis- 
tinctly elongated  and  tortuous,  sometimes  almost  knotty,  as  if  it  were  affected  with 
aneuristnal  enlargements,  or  veritable  varices.  Its  coats  are  tUso  pretematiirally  soft 
and  lacerable,  from  intermolecular  changes  in  their  structure. 

The  blomi,  the  immediate  cause  of  this  dilatation,  is  literally  impactcfl  in  the 
T^M»el,  pressing  everywhere  upon  its  sides,  and  thus  causing,  b}'  degrees,  complete 
lemora,  stasis,  or  stagnation-  The  white  an«l  reil  particles,  instead  of  pursuing  an 
orderly,  quiet,  and  independent  course,  as  in  the  natural  state,  are  now  observed 
to  Im"  more  or  less  intermixed,  and  so  thoroughly  crowded  together  that  both  are 
mal^rially  changed  in  their  fihn|.H%  being  irregularh'  flattened,  elongated,  and  distorkil, 
as  well  as  adherent  to  each  other  and  to  the  sides  of  the  vessel.  When  tlieir  is  com- 
plete stoppage,  the  distinction  between  the  two  sets  of  globules  is  entirely  lost,  the 
blood  forming  a  stagnant  pool,  of  a  dark  homogeneous  aspect. 

These  various  changes,  which  are  brought  about  graflnally,  not  suddenly,  maj*  be 
studied  with  great  advantage  in  what  occurs  in  inflammation  of  the  conjunctiva.  If 
this  membrane  be  irritated,  as,  for  exam|ile,  l>y  the  contact  of  a  foreign  body,  there 
will  l«e  an  immediate  rush  of  blood  to  the  part,  with  a  great  seeming  increase  of  its 
vascularity.  In  a  few  minutes  hundreds  of  vessels,  previously  invisible,  will  be  seen 
ebooting  out  in  different  directions,  and  connecting  themselves  with  the  sides  of  those 
that  appeared  in  the  first  instance.  These  are  not  new  channels,  but  ohl  ones  apper- 
taining to  the  second  class  of  capillaries,  rendere<l  evident  by  the  intromission  of  red 
particles,  which,  in  the  healthy  state,  pass  along  in  ao  stow  ami  griidual  a  manner  as 
to  elude  detection. 

It  is  not  to  be  supposed  that  the  globules  of  the  blood,  as  they  are  aent  by  the  heart 
into  the  irritated  arteries,  are  able,  all  at  once,  to  pass  tlrrough  them  without  any 
difHcidty.  Instead  of  this,  af^er  having  pioeee<led  a  certain  distanc*',  tliey  relionnd 
against  themselves  and  the  sides  of  thevesKcin,  so  as  to  uiulergo  a  kind  of  oscillatory 
movement ;  but,  gradually  yielding  to  the  force  exerted  upon  them  from  behind,  they 
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Rttoral  Ear  ofa  Rabbit.    loBamed  Gar  ot*  Rabbit. 


are  tirged  onward  and  onwnrd  until  the}'  reach  the  t'orrespondiiig  veins,  into  which, 
as  thtfir  caliber  is  miu-li  larger  than  that  of  the  arteries,  tbey  rush  a»  into  a  vortex,  aiid 

instantly  <li8aii|)ear  in  the  current  beyon<L  A 
similar  oseillalffry  njnvenHiit  of  the  globules  of 
the  blood  ia  observed  when  the  eirculation  is 
about  to  be  re-established  after  it  has  Ijeen  eom- 
jjlL'tely  arrested.  Suiue  time  is  required  for  the 
detflchmeut  of  theeie  bo<lies,  and  wheu  they  have 
finally  suueeeded  in  elfectin^  this,  instead  of  jjmss- 
ing  on  at  once  into  t!ie  eorrr8|>ondingvein,  they 
are  propelh'tl  forvvai'd  and  backward  until  Ihedis- 
eased  arteries  are  aullleieully  dilated  to  admit 
of  their  eHcape. 

The  iliiateil  condition  of  the  vessels  is  well 
seen  in  the  aeeomjtaTiying  cuts,  representing  the 
two  ears  of  a  rabliit,  one  in  the  natural  state, 
ami  the  other  in  a  8tate  of  inflamination.  from 
the  ap])lir'alion  of  cold.  They  were  injected 
simultiiiu'iiusly,  and  consequently  with  the  »ame 
degree  of  force,  with  size  colored  with  vermilion. 
Fig.  3  is  the  natural  ear ;  tig.  4,  the  inflamed  one. 
The  contrast  is  striking.  The  vessels  of  the 
latter  are  not  only  much  larger  and  more  tortu- 
ous than  in  the  former,  but  also  ap]>arentiy  intieh 
more  numerous;  the  main  artery  in  the  one  is 
likewise  greatly  increased  in  size,  while  in  the 
other,  namely,  the  natiiraJ  one,  it  is  quite  small. 
Hut  it  requires  no  experiments  upon  the  infe- 
rior animals  to  prove  the  existence  of  increased  vascul.irity  in  inflammation;  the  re- 
markable change  in  the  color  of  the  part  is  sutlicient  evidence  of  the  fact,  independently 
of  the  cjreamstancetliat,if  au  incision  be  made  into  it,  the  bluod  will  gush  out  in  much 
larger  quantity  than  from  a  similar  cut  in  the  corresponding  heidthy  structures. 

When  the  morbid  action  is  fully  established,  and  at  the  same  time  very  intense, 
without,  however,  there  being  as  yet  complete  cessation  of  the  circulation,  the  contents 

of  the  alfeeted  vessels  not  unifrc(|iiejitly  break  thioiigh 
their  softened  and  lueeralile  walls,  occasioning  Uius  a 
veritable  extravasation  of  bloocJ,  as  in  fig.  fi,  rej ►re- 
senting a  magnified  portion  of  intlaraed  serous  mem- 
brane. Sometimes,  again,  although  rarely,  the  blood 
escapes  from  the  vessels,  and,  forcing  its  wav  through 
the  cellular  tissue,  forms  new  cliannels,  through  which 
it  afterwartls  continues  to  circulate^ 

Iranicfljately  aroiur<l  the  seat  of  the  greatest  inten- 
sity of  tlie  morbid  action,  marked  congestion  exists, 
and  the  blood,  eonsf-ipieiitly,  passes  along  very  slowly, 
and  with  difficulty.  lieyond  this  point  the  phenomena 
are  somewhat  different;  the  excitement  is  less  con- 
siderable, but  still  suttieient  to  cause  active  vascu- 
lar determination ;  tlie  blood  moves  in  a  continuous 
stream,  and  with  extreme  velocity,  but  being  unable, 
as  it  approaches  the  focus  of  the  inflammation,  to 
make  its  way  through  the  stagnant  tuln's,  it  is  sent 
onward  tlirough  <-ol]ate!raj  channels,  now  for  the  first  time  fairly  ojiened  for  its  recep- 
tion. Thus  it  will  be  seen  that  while  at  the  centre  of  the  morbid  action  stagnation 
occurs,  ami  aroujul  this  a  sluggish  ciivulation  prevails,  an  increased  activity  is  going 
on  in  its  neig!d>orhood.  The  arteries  leading  to  the  affected  part  are  ilisteiuie^r,  and 
ptdsate  strongly,  Init  not  witli  pi-ctcniatnral  fre((nency. 

The  changes  produce<l  in  inflammation  .-ire  adminiWy  depicted  infig.fi.  from  Bennett, 
represetiting  a  poition  of  the  well  of  the  foot  of  a  young  fVog,  nft^er  having  bt-en  irri- 
tated l)y  a  ilrop  of  .strong  alcohol  ;  it  is  magnified  two  hundred  diameters,  and  exiiil)it8 
a  deetHseate-d  artery  and  vein,  somewhat  out  of  focus,  with  capillaries  ruDnin-j:  over 
them,  the  whole  being  interspersed  with  pigment  cells.     On  the  left  of  the  figure  the 
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circulation  is  in  its  normal  slate;  at  the  centre  it  m  ivinrth'd,  the  vessels  are  crowded 
with  corpasc^k's,  and  IIk*  ci.ilunm  of  blood  is  oseillEiting ;  un  the  riglit  iht-n-  is  deep 
congestion,  with  exudation;  a  rfprfseiit^s  the  vein,  oi'('U|Med  by  dark  blood,  moving 
more  slowly  than  in  the  urterv.  and  rimnintr  in  tlu-  o|i])osiU'  direction  ;  tin;  lyntjth  space 
on  isacb  side  is  filled  witli  yellowish  plawmij,  and  conlniiis  a  iminbcc  of  coloilcss  cor- 
puflcdes,  some  clinging  to  the  sides  of  the  vein,  others  moving  tanlily  along ;  b  repre- 
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sents  the  artery,  with  a  rapid  cnrrent,pcrmittin|;  nothing  to  be  seen  hnt  a  reddisli-yellow 
brofid  streak,  with  litrhtcr  spaces  at  the  fiides.     Opposite  r,  a  vessel  has  given  way,  and 

»  caused  an  extravasation  of  blood,  resembling  a  br<»wriish-r<'d  pooL  At  '/,  there  is 
complete  congestion  ;  tlie  cor]iusclea  are  closely  adherent  to  each  other  and  to  tJie  sides 
of  the  vessels,  which  they  entirely  fill,  Ix'ing  one  serai-trunsparcnt  redflish  mass.  The 
intervascnlar  spaces  are  abnormally  tliick  and  opaipie,  and  occujiied  by  exudation. 

The  part  played  by  the  nerre»  in  infi.Hinmation  is  very  imiM-rfectly  un<lerstood.  It 
is  evi<U'nt,  however,  that  it  is  very  important,  allhongli  it  is  iinpossil>le  to  define  its 
character  or  specify  its  degree.  In  traumatic  inflammation,  as  well  as  in  mnny  eases 
of  idiopathic,  the  vascular  change"*,  which,  as  has  been  seen,  consist  essentially  in 
dilAtation  of  the  vessels,  with  consequent  diminution,  retardation,  and  stasis  of  tlie 
drcnlation,  cannot  be  referrctl  to  the  blood  itself,  but  must  be  seated  in  the  vascular 
mdls.  Decn^ase  of  the  resistance  of  the  vessida  to  the  pressure  of  the  Idood  is  pnplialdy 
due  to  perverted  innervation.  The  irritated  sensoi-y  or  initiient  iumvcs  of  the  iidl:inicd 
part  impn-ss  the  vaso-motor  centre  in  such  a  way  that  its  action  on  the  walls  of  the 
vessels  through  the  vaso-motor  Tu>nes  is  ditninished  or  inhibitctl,  tlicrcKy  prttibu-itig 
lessened  tone  or  reflex  |)aralysis  of  their  nniscular  fibres,  as  eviurcd  by  dilatation  of 
the  vessels  and  consequent  congestion  of  the  tissues'  to  which  the  irritated  sensury 
nerves  are  <listribnted. 

As  the  inflammation  increases  in  intensity,  the  nerves  actively  participnto  in  the 
morbid  process,  their  substanee  bccumitiff  injected,  softened,  cnrnpressi'd,  and  otlicrwise 
allere«l,  in  conformity  with  the  peculiarity  of  tlieir  structure  and  fimctioit.  The  tttl-ct 
of  snch  a  change  upon  the  wilfare  of  the  atlcctcil  textures  must  be  extremely  peniieinus, 
fstt  must  mat^^rially  diminish,  if  not  entirely  arrest,  the  nervous  current,  and  thus  weaken 
ttd  jirostrate  their  vital  powers. 

The  joint  agency  of  the  nervous  and  vascular  systems,  in  the  production  and  main- 
tenance of  inflammation,  has  been  happily  illnstratcd  by  tlic  rcsearclies  of  nnifUni 
physiologists.  Thus,  for  example,  it  lias  Ix'cn  ascertained,  that,  when  the  o|ihtlialniic 
branch  of  the  fifth  pair  of  nerves  is  divided  in  tlie  cranial  cavity  of  a  rabbit  at  the 
bridge  of  Varolius,  inflammation  is  speedily  lighted  ii[t  in  the  surfnc<«  of  the  eye,  event- 
oating  in  opacity  of  the  up|H-r  aegmcnt  of  the  coniea.  What  is  still  mon-  remaiktible 
in,  that,  when  the  ner\-e  is  cut  on  the  petrous  portion  of  the  temftoral  bone,  so  as  to 
involve  the  ganglion  of  (J.-isser,  the  resulting  irritalion  is  not  only  more  viiilent,  and 
much  more  dcej>ly  seated  and  rU-jiloralile,  but  followed  by  complete  disorganization  of 
Ihf  oreran. 

Analogous  effect.s  ensue  npon  the  division  of  the  pneumogastric  nerves.  When  these 
conls  are  severed  high  up  in  the  neck,  the  lining  membrane  of  the  air-passages  assumes 


a  dark  color,  the  lungs  are  engorged  with  black  blood,  and  an  abundance  of  aerosity 
is  pouretl  out  into  the  parenchymatous  textuiv,  as  well  as  into  the  [jiiltuonary  vesicle* 
and  the  minute  brauehea  of  the  brouchiai.  The  pleura  generally  pmtieipates  in  the 
irritation,  an<l  there  is  almost  always  more  or  less  inflammation  of  the  stomach,  with 
a  8UHj)eMsion  of  the  secretion  of  the  gastric  juice. 

Animals  in  which  the  brachial  plexus  of  nervea  has  been  tied  are  soon  Beizeil  with 
inflammatioa  of  the  integuments  of  the  remote  parts  of  the  limb,  which  gradually 
progresses  until  all  the  soft  structures  are  invaded  by  gangrene.  A  friend  of  mine 
removed  a  section  of  the  peroneal  nerve  on  account  of  a  neuroma;  the  wound  was  long 
in  liealing,  and  two  of  the  small  toes  sloughed  before  the  patient  recovered.  These 
facts  enable  us  to  explain  certain  circumstances  that  have  long  been  noticed  in  certain 
morbid  states  of  the  system.  A  jiart,  for  iiist:ince,  alfeeted  with  palsy,  is  much  leas 
ca|);d)le  of  withstanding  the  ordinary  impressions  of  physical  agelits  than  one  receiving 
its  customaiy  supply  of  nervous  influeuee.  A  bum  in  a  paralytic  person  creates  much 
more  serious  mischief  than  in  a  pei-son  in  jierfect  health  ;  smd  the  same  is  true  in  regard 
to  blisters  and  other  irritants,  the  injudicious  application  of  which  often  leads  to  the 
destruction  of  large  portions  of  the  skin  and  subjacent  CL-Ihilar  tissue.  There  is  little 
doubt  that  the  inflammation  of  the  blad<ler,  wliich  so  frequently  8U|KTveno3  ui>on  si'rious 
uijiiry  of  the  s])iual  marrow,  ia  caused  in  a  similar  manner;  that  is,  by  the  interrui>tion 
of  the  natund  supply  of  m'r\'ou9  influence. 

In  whatever  manner  the  parts  are  €leprived  of  nervous  fluid,  it  is  presumable  that 
they  are  brotight  under  relations  somewhat  analogous  to  those  of  a  frozen  limb.  The 
teraporature  is  lowered,  tlie  sensibilitj'  impaired,  the  process  of  nutrition  pen-erted;  in 
a  word,  the  natural  connection  between  the  vessels  and  nerves  is  broken  up,  and  hence 
that  series  of  phenomena  so  characteristic  of  inflammation. 

The  saturation  of  the  alLccted  tissues  with  fluid  exudation,  throtjgh  the  escape  of 
blood-liquor  from  the  vessels,  proceeds,  step  by  step  with  the  diminution  and  retarda- 
tion of  the  venous  and  capillary  circulation,  and  forms  one  of  tlie  most  essential 
characteristics  of  inflammation.  Although  Betmett  and  Rokitansky  had  both  been 
aware  of  the  part  played  by  the  participation  of  the  exudation  of  blooil-liquor  in  the 
process  of  intlammatiou,  it  was  not  until  recently  that  its  imjiortfuice  in  stimulating 
cell  life,  or  modifj-ing  the  healthy  nutrition  of  local  protoplasmic  masses,  was  fully 
rect>gnized- 

Couicitlent  with  the  exudation  of  blood-liquor  and  the  other  vascular  changes  above 
described,  the  white  blood  corpuscles,  leucocytes,  lymph  corpuscles,  nomailic  or  wan- 
dering cells,  as  these  jirotoplasms  are  variousljr  termed,  apparently  increase  in  numtKT, 
and  ailhere  to  the  inner  surface  of  the  vessels,  forming  upon  it  an  almost  motionless 
layer,  while  the  red  coqiuscles  circulate  slowly  along  the  centre  in  their  accustomed 
channel.  Thus  situated,  the  white  corpuscles  begin  to  wander  out  or  emigrate  into 
the  inflamed  tissues  through  the  stomata  and  invisible  |>ores  of  the  softened  vems 
and  capillaries,  by  virtue  of  the  remarkable  faculty  which  tlay  possess  of  changing 
spontiincously  their  form  and  position,  peculiarities,  which,  from  their  similarity  to 
those  of  ama^bas,  are  designated  as  amoeboid  movements.  This  faculty,  as  well  as  the 
dilDision  of  the  white  corpuscles  in  the  tissues,  was  first  demonstrated  by  Professor 
Von  Recklinghausen,  without,  however,  his  l)oing  aware  of  their  vascular  origin.  Dr. 
Addison,  in  1842,  enunci;itecl  the  fact  that  in  inflammation  the  white  corjjuscles  first 
pass  into  and  then  out  of  the  walls  of  the  vessels ;  and  Dr.  Waller,  four  years  later, 
by  exix'riments  perfonned  upon  the  tongue  of  the  frog,  confirmed  the  statements  of 
his  countrv-raan.  Although,  subsequently.  Professor  Strieker,  of  Vienna,  discovered 
that  the  walls  of  the  vessels  are  permeable  both  to  the  white  and  red  corpuscles,  it 
remained  for  Ttr.  Cohnheim,  in  1867,  to  establish  the  correctness  of  these  observa- 
tions, h}'  demonstrating  conclusively  that  white  blood  corpuscles  wander  from  the 
vessels  into  the  iiTitated  and  inflamed  tissues,  and  that,  in  incipient  inflammation,  all 
such  morphological  elements  as  cannot  be  distingnishcil  from  pus  corpuscles,  are 
derivcnl  from  the  blood,  and  not  from  the  tissues.  To  Cohnheim,  thert^fore,  is  due  the 
credit  of  having  correctly  interjjreted  his  own  ohseiTationa,  and  of  <leveloping  the 
researches  of  his  preilecessors.  Having  once  infiltrate*!  the  inflameil  tissues,  these 
white  corpuscles  germinate,  and  become  either  fixed  connective  tissue  cells,  forming, 
in  conjunction  with  other  tissue  proliferation,  tlie  germ  tissue  of  Rin<lHeiseli,  the  gran- 
ulation tissue  of  Virchow,  or  the  plastic  infiltration  of  certain  pathologists;  or,  they  are 
thrown  off  hy  the  tissue  in  the  form  of  pus ;  or,  as  observed  by  Hering,  they  may  enter 
the  lymphatic  vessels,  to  be  carried  to  distant  points  as  lyrai>h  coqjuscles ;  or,  finally, 
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they  may  re-enter  the  veins  and  capiiJariea,  as  pointed  out  by  Yon  Recklinghausen, 
the  ultimate  dispositiou  of  the  protoplasm  being  determineii  by  the  iuteiisily  aud 
durataou  of  the  morbid  action,  the  texture  or  organ  utt'ected,  and  the  state  of  the 
blood. 

Not  less  important  than  the  vascular  changes  Id  inflammation  is  the  Huceeeiling 
autritive  disturbance  of  the  cellular  elements*  of  the  tinaucs,  due  to  the  stimulating 
SlfiueDce  exerted  upon  them  by  tl»e  exutletl  blooil-liquor,  and  manifenting  itstlf  by 
tncrease  of  substance,  change  of  form,  and  pioliftratiou,  either  through  lihsion,  ger- 
Qiinatiun,  or  endogenous  generation,  of  the  germinal  matter  of  the  cells  of  the  striictiues 
alleeted.  Proliferation,  multiplication,  <;r  germinatioti  of  local  protoplasmic  masaes, 
sucompamcji  intlainmation  of  all  organs  and  textures,  in  consequence  of  the  fiMsiml- 
lation  by  the  germinal  matter  of  an  excess  of  new  material  (ileriived  from  the  hiuod- 
liqiior.  This  activity  of  cell  life  has  l)een  observed  in  nearly  all  tyjtes  of  cell.s,  both 
of  non-vascular  and  vascular  connective  tissues.  Thus,  for  exampU',  the  recent  in- 
Testigations  alrea<ly  alluded  to,  of  Professor  Strieker  and  of  r)r.  W.  F.  Norris,  »;f  this 
city,  have  demonstrated  the  proliferation  of  the  germinal  matter  of  the  coniea  corjuia- 
cles;  Dr.  Giiterbock  has  shown  the  divisiou  of  tlie  nucleus  of  the  cells  of  teiulous: 
and  Dr.  Retlfem,  as  is  well  known,  first  observed  that  the  germinal  matter  of  the  nor. 
mal  cartilage  cell  is  replaced  by  a  mass  oC  mobile  cells,  which  are  identical  with  while 
bloofl  corpuscles.  Simitar  hypemutritiou  of  cell  elements  occurs  in  the  vascular 
connective  tissues.  The  researches  of  t^tricker  proved  tlie  increase  by  division  of 
white  blood  corpuscles,  an<l  he  has,  moreover,  confirme<l  the  doctrine  of  Virchow  that 
the  fixed  connective  tissue  corpuscles  multiply  in  the  same  manner.  Finally,  the 
p&rticiptition  of  the  muscle  corimschs  in  the  process  of  iiifinmmatory  fonnation.x  has 
been  demonstratetl  by  Virchow,  Waldeyer,  Weber,  and  Janovitseh  Tschainski ;  and  the 
naclei  of  nerve  cells,  are  said  by  Dr.  Jolly,  under  certain  circumstances,  to  increase  in 
niiml»er. 

Local  disturbance  of  nutrition  in  infljimmation  is  also  indicated  by  the  changes  which 
occur  in  epithelial  and  gland  cells.  lUdd  anrl  Remak  discovered  the  endogenous  pro- 
liferation o<"  the  germinal  mutter  of  the  ejjitbelial  cells  of  suppurating  mucous  nu-m- 
bnines;  and  the  fission  of  the  piotojilaxm  of  the  epilhclial  cells  of  the  conical  con- 
junctiva, and  of  the  membrane  of  Deseemet,  has  been  observed  respectively  by  t)ser 
and  Strieker.  Even  in  the  capillary  vessels,  which  are  nothing  more  than  tubular 
protoplasms,  it  has  been  ascertained  by  lieale,  Strieker,  and  Leidesilorf  that  similar 
growth  and  dinsion  take  place;  the  former  distinguished  observer,  moreover,  believing, 
from  the  likeness  of  sneh  dropped  ofl'botJies  to  white  bh»od  corpuscles,  that  they  rejjre- 
•ent  one  of  the  motles  of  genesis  of  tlie  latter.  Analogous  clianges  occur  in  gland  cells, 
ts  is  exemplified  in  those  nf  llie  liver,  which  have  been  shown  by  Holm  and  Hiitten- 
brenner  to  particiftate  in  the  foriniitiou  of  iuflamumtory  proiluets. 

To  what  conclusions  <lo  these  remarkable  discoveries  point?  Simply,  that  the  ])ro- 
oeftft  of  inflammation  is  attended  with  local  <listurbfU]ces  of  circulatiim  and  nutrition, 
the  latter  being  dept-ndeiit  upon  the  former,  which  manifest  themselves,  first,  ly  the 
escape  tlirough  the  walls  of  the  thimictl  and  <lilated  veins  anjl  ca])ilhuies  of  more 
bloo<Miquor  than  is  esst-ntial  to  normal  nutritive  clumges;  and,  sccunrlly,  undtr  the 
influence  of  the  assimilation  of  an  excess  of  new  material  derived  from  that  fluid,  by 
increased  acti^dty  of  the  cellular  elements  ut  the  part,  whether  they  Ik-  natural  to  it,  or 
intruders  from  the  bloodvessels,  as  shown  ly  their  enoi-mous  multiplication. 

The  accumulation  of  young  cells  in  the  tissues  thus  gives  rise  to  inflammatorj-  new 
formations,  or  plastic  infiltration,  wliich  cannot  be  said,  on  the  one  hand,  to  In.'  due 
exclusively  to  the  emigratitm  an<l  migration  of  white  blood  corpuscles,  as  ndvr>c:ited 
by  C'ohnheira  and  his  followers,  or  to  Ih»  derived,  on  the  other  hand,  exclusively  from 
the  connective  tissue  corpuscles,  as  taught  h^'  A'irohow  and  his  school.  On  (he  con- 
trarj',  Ixjth  elements  partici])ate  in  the  process,  as  do  the  epithelia,  gland  cells,  muscle 
OorjDUscles,  nerve  cells,  and,  in  ]K>int  of  fact,  all  cells  found  in  the  tissue  or  organ 
affecte<l.  In  an  irritate<l  conu>a,  for  example,  it  has  been  established  beyond  cavil 
that  wandering  cells  intrude  into  its  substance  and  pn  iliferate ;  that  the  proixr  conical 
cells  germinate,  and  that  the  e|tithelial  cells  of  the  anterior  and  posterior  layers  of 
that  structure  undergo  similar  changes,  What  is  true  of  the  coniea  may  be  ap|ilied 
to  other  tissues,  so  that  it  may  be  laid  down  as  a  general  law  that  the  inflamniator3^ 
process  is  essential!}'  characterized  by  hypemutrition  of  the  local  masses  of  prot^»j>lasm 
billnence^l  by  it. 

Although  Cohnheim  demonstrated  the  identity  of  white  blood  corpuscles  with  those 
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of  pus,  xnd  showed  that  in  acute  inflnmmation  pyogeneaia  was  reffrrible  piincipallj 
to  vascular  origin,  the  fact  must  not  hv  lost  Bight  of  that  white  blood  coq)uaclea 
only  aro  converted  iuto  pus  coiiiuscles  under  certain  circumstances-  The  queation 
Ihcu  naturjilly  arises,  what  becomes  of  the  iuflamiiiatory  new  formation — of  the  tissue 
iufiltrattxi  with  crowds  of  yomig  cells  i'  Without  entering  into  minute  morpliological 
details,  it  wilJ  he  sulllcient  to  say  that,  if  the  iuflauimiitiou  he  slight,  the  cells  disappear, 
partly  liy  their  cunversion  iuto  cmiiiective  tissue,  partly  by  atrojihy  auil  tlisiutegration, 
and  partly  by  entering  the  lymphtttics  «jr  bloodvessels.  Jf  the  morbid  prtxicss  pass 
iuto  solid  plastic  iuliltration,  the  cells  assume  new  forms,  and  are  change<l  into  tixed 
eounective  tissue  corpuscles,  while  the  gelatinous  iutercelliilar  substance,  or  the  original 
tissue,  softened  and  swollen  by  exuded  blooil-iiquor,  is  rendered  more  ainl  more  lirui, 
until  its  linal  conversion  into  analogous  tissue.  If,  on  the  other  hand,  the  inflamma- 
tion be  more  active,  fluid  iuflainmatory  iuflllration  eusues,  the  cells  prolii'erate  and 
retain  their  form,  the  intercellular  substance  liquefies,  and  suijpui-ation  is  said  to 
exist.  In  what  manner  these  ililferent  results  are  determmed,  why  one  tissue  should 
recover  rapiiUy  and  wiltiout  snifering  any  visible  signs  of  injury, -while  another  is 
disorganized,  are  points  which  cannot  be  answered  in  the  present  state  of  our  know- 
ledge; but  there  is  no  doubt  whatever  that  tlie  process  is  a  Wtal  one,  and  that  it  is 
materially  iiifliienctHl  Viy  the  intensity  of  the  inflammation,  by  the  nature  of  the 
attected  structures,  and  by  the  condition  of  the  blood. 

A  careful  study  of  the  inflammatory  process  leads  to  the  conviction  that,  in  its 
earlier  stages,  it  is  one  of  increased  action,  both  of  the  veins  and  capillaries,  as  well  as 
of  the  tissues  through  which  they  pass,  and  of  which,  consequently,  they  form  a  most 
important  part.  It  maj',  therefore,  be  assumed  that  it  has  its  seat  in  and  around 
those  sets  of  vessels,  neither  factor  being  alone  decisive,  since  the  vascular  and  extra- 
vascular  char.acteristics  are  80  inseparably  bk-n^led  and  interdepemlent  that  both 
must  participate  in  its  development.  In  siiinining  up  the  essential  elements  of  the 
process  as  they  have  here  been  described,  it  will  he  foiuid  that  they  consist,  in  their 
order  of  succession,  of,  1st,  irritation;  3d,  perverted  innervativm  ;  3d,  disordered!  circu- 
lation, as  evinced,  primarily  l>y  acceleration,  consecutively  l)y  retardation,  with  the 
penetration  of  the  vascular  walla  by  blood-liquor  and  white  blood  corpuscles,  and, 
finally,  stasis;  ith,  texturat  or  nutntive  disturbances,  due  to  hypemutrition  of  local 
protoplasms;  and,  5th,  new  formations. 

If,  when  inflammation  is  in  its  incipiency,  there  is  augmented  action,  it  follows,  as  a 
natural  consequence,  that,  when  the  disease  is  fully  established,  there  must  be  corre- 
spoiKliug  debility.  The  capiUaries  are  not  only  distended  to  tlieir  verj'  utmost  with 
uou-oxygenate4l  blood,  but  partially,  if  not  completely,  paralyzed ;  the  tissues,  at 
the  seat  of  the  disease,  arc  surcharged  witli  inflaramatory  products;  all  the  normal 
fmictions  are  iuternipted  or  suspended ;  and  vitality  itself  is  sadly  impaired.  At  no 
long  interval,  the  alfecte<l  structures,  especially-  if  loailed  with  plastic  tleposits,  evince 
a  disposition  to  umlergo  the  fatty  degeneration,  the  earliest  evidence  of  the  occurrence 
being  the  confused  apt>earanee  of  the  parts  as  revealed  by  the  micro8COi)e,  and  the 
presence  of  minute  oil  gtubnles.  If  the  fibrinous  matter  is  spoiled,  or  transformiMj 
into  pus,  the  quantity  of  oil  greatly  increases,  and  the  tissues,  acted  upon  by  the 
absorlients  and  by  chemical  influences,  are  liquefied  and  devitalized.  If,  on  the  other 
hand,  it  becomes  organized,  the  parts  are  in  danger  of  felling  into  a  8t.ite  of  atrophy, 
Iteing  partially  robbed  of  their  nourishment,  and  choked  as  vegetables  are  choked  by 
weeds. 

Mui^li  discrepancy  of  opinion  still  exists  among  surgeons  ns  to  what  eonstitutes 
inrtainiuation ;  some,  myself  included  in  the  list,  believing  that  only  a  veiy  slight 
degree  of  action  is  necessarj',  while  otiiers  maintain  that  a  very  wide  departure  from 
the  normal  standard  is  essential.  Some,  indeed,  assert  tiiat  there  can  i)e  no  intlam- 
mation,  properly  so  called,  Avithout  supiniration,  apparently  losing  sight  of  the  fact 
that  the  disease  very  frerpiently  proves  fatal  long  befi>re  it  has  attained  tliis  crifiis. 
Prctfes.sor  Bennett,  of  Edinhm-gh,  considers  fihrinous  exudation  as  the  indispensable 
condition  of  the  process,  ami  lie  even  goes  so  far  as  to  propose  tlie  word  "  exudtition" 
as  a  substitute  for  that  of  inflammation.  Such  a  change  of  nomenclature,  however, 
couhl  do  no  possihSe  good  ;  the  term  is  ill  chosen,  and  therefore  cannot  advantageously 
rei>Ince  one  which,  altliough  merely  conventional,  has  l>een  sanetioneil  by  long  usage, 
and  is,  with.al,  sntHciently  ex])resstve  of  the  series  of  plienomena  whieh  it  is  designed 
to  designate.     Besides,  the  term  does  not  by  any  means  convey  a  correct  idea  of  the 
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lutnre  and  extent  of  tin*  iiiorltiil  process;  for  tlipix'  are,  as  is  well  known,  certain 
org^iiis  and  tissues,  in  whicli,  howevt'r  violent  tht>  intlamination  may  liavi*  Viern,  the 
mit>t  care  fill  examination,  initToscoiiiial  and  t-hemioat,  fails  atler  death  to  d4't«.'<t  tiic 
existence  of  fibrin  in  tlii-  arteeli-d  struotiiivs.  It  is  only  necessary  to  instjince  tin* 
arachnoid  membrane,  tlie  aponeuroses,  lioncs,  cartilages,  and  nerves,  in  wliicli  tliis 
iiis4>a»e  is  frequently,  if  not  generally,  unattended  by  a  deposit  nf  filiriii,  especially 
in  it*  milder  forms,  and  it-s  earlier  stages.  The  quantity  of  this  .t^ubfitance,  and  the 
fiicUtly  with  which  it  is  poured  out,  must  necessarily  l»e  very  materially  influenced  by 
the  OAture  of  the  affected  organs  and  tissues,  some  furnishing  it  much  more  reatlJiy, 
and  in  much  greater  abundance,  tlian  others.  Mi>reover,  it  requires  very  nice  judg- 
ment, particularly  in  the  living  subject,  to  define  the  boundaries  between  congestion 
and  iuflammntion,  or  to  deteriniue  where  the  one  terminates  and  the  otlier  begins. 
IiiHammation,  in  its  incipiency,  may  ba  compared  to  a  latent  or  smothered  fire,  kept 
m  abeyance  by  a  redundancy  of  surrounding  material;  exudati<iii  cannot  occur  all  at 
once;  some  time  is  necessary  to  pre|«are  the  vessels  for  \hviy  new  office :  so  it  is  with 
Uie  flam*-  in  the  furnace,  it  does  not  break  forth  immediately  on  the  application  of  the 
kindling,  »ui<i  yet  ut»  one  would  thence  conehide  that  tire  was  not  actually  present. 
Most  of  the  disputes  that  have  grown  out  of  tliis  question  have  arisen  from  a  mis- 
understanding on  tlie  part  of  observers  as  to  the  nnmiuit  of  disease,  or  change  in  the 
alfeeteU  pijrt,  that  is  ne<*essarv  to  constitute  intlaiuniation  ;  and  it  is  olivious  that  there 
never  can  l>e  imy  flxeil  or  settled  views  upon  the  subject  so  long  as  this  is  the  case; 
nor  can  the  question  be  satisfactorily  disposed  of,  uidess  it  lie  studied  with  reference 
to  the  nature  and  functions  of  the  diflerent  organs  and  tissues  of  the  body;  or,  if  the 
expression  be  allowable,  the  conduct  and  habits  of  the  organs  and  tissues  in  their 
healthy  and  morbid  relations. 

Anotlier  source  of  dilliculty,  in  the  settlement  of  the  question,  is  the  fact  that  many 
pathologists  are  seemingly  incapable  of  divesting  lluniselves  of  the  idea  that  iiiflara- 
mation  must  necessarily  be  treated  by  depletion,  part  hula  rly  by  the  lancet,  leeclx'S, 
purg.ntives,  and  starvation.  It  is  apparently  impossible  for  tJiem  to  disconnect  the 
two  things,  and  yet  it  requires  very  little  r«'l1ection,  and  certainty  no  great  amount  of 
experience,  to  show  the  erroneonsneas  of  such  a  coiichision.  Cases  of  intlammatinn 
are  of  daily  occurrence  which  im|)eratiMly  demand  the  use  of  stitiudantH  from  tlieir 
very  commencement;  anci  it  is  not  going  too  far  to  assert  that  there  is  a  jieriod  in 
nlmo^t  everj-  attack  of  the  disease,  in  which,  if  it  be  at  all  severe,  the  |>Btient  will  nut 
be  gn?atly  Wnefited  b^'  the  use  of  lirandy,  wine,  quinine,  and  nutritions  food. 

Attemjits  have  been  made  from  time  to  time  to  invent  theories  of  inflammation 
that  should  satisfactorily  exi>laiu  its  character,  the  philosophers  who  have  thus 
«XTnp»ied  themselves  Imagining  that,  with  the  aid  of  the  microscope  and  otlier 
ingeinoni)  appliances,  they  could  penetrate  the  very  secrets  of  nature,  by  tracing  out 
Iter  mnvt  intricate  and  hidden  operations,  and  the  laws  by  which  these  operations 
are  governed.  How  futile  all  such  attempts  have  been,  and  are  likely  to  be,  the 
history  of  the  subject  amjily  attests.  Theory  has  suieccded  theory,  only  to  be  ri<li- 
tuled,  Rn<l  to  work  out.  so  to  speak,  its  own  fallacy  and  insufficiency.  The  cautious 
Obseo'er  contents  himself  with  things  as  h»»  rlisceni>  them,  unbiassed  by  prejudice 
■ud  conjecture,  sntisfie*!  if  he  can  occasif)nan3'  pick  u[i  a  jieltble  at  the  bottom  of  the 
great  sea  of  knowle<lge.  Viewed  in  tins  light,  and  measured  by  this  rule,  the  theories 
of  one  man  are  of  no  more  importance  than  those  of  another;  as  guides  to  clinical 
obsen^ation,  and  as  aids  to  practice,  they  are  utterly  valueless.  It  is  fortunate  for  us 
in  this  matter-r>f-fact  age  that  we  are  not  obliged,  as  was  the  case  in  former  times,  in 
onler  to  establish  our  claims  as  philosophers,  to  speculate  about  the  final  causes  of 
tbings. 

5.   TREATMENT  OF  INFLAMMATION. 

There  are  two  leadine  indications  in  every  case  of  inflammation  when  sufficiently 
grave  to  demand  interference,  the  first  Iveing  the  removal  of  the  exciting  cause  of  the 
disease,  and  the  second,  the  estalilislmient  of  resolution. 

In  rcganl  to  the  first  of  these  points,  it  is  obvious  that,  although  the  disease  may 
he  mrtdified  in  its  character,  or  remlered  comparatively  harmless.  V>y  treatment,  yet  it 
will  Ih'  impossible  to  arrest  it  completely  so  long  as  the  exciting  cause  is  operative. 
Thus,  for  example,  in  strang(dation  of  the  IhiwiI,  it  would  be  folly  to  exjx'ct  resolution 
of  the  tnflatnmati(m  so  long  as  the  strangulation  which  has  prmiuced  it  continues.     In 
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such  a  ca9«,  one  of  two  things  must  happen :  either  the  sufferer  must  die  from  the  effects 
of  tlie  iliseaae,  or  he  must  l>e  relieved  by  the  knife,  or  by  nature's  operation,  the  for- 
mation of  an  artiticiiil  anus.  An  inllammalion  of  tiie  lungs  from  the  presence  of  a 
foreign  bwly  in  tine  air-passages  cannot  be  effectually  cured  so  lojig  as  the  foreign  body 
remains,  and  keejjs  up  the  morbid  action.  A  similar  remark  applies  to  inflammation 
of  the  bl.idder  from  hyi>ertrophy  of  the  prostate  gland.  The  gland,  acting  obstruct- 
Ingly  to  the  flow  of  urine,  is  the  caui*e  of  the  cystitis,  and  just  so  long  as  the  enlarge- 
ment remains  will  the  disease  continue,  although, as  state<l  above,  it  maybe  materijiUly 
modifieil  by  tlienipeutic  measures.  But  it  dot^s  not  follow,  on  tlie  other  hand,  that  the 
Inflammation  shall  at  once  subside  because  the  exciting  cause  has  beeu  removed.  The 
malady  may  already  have  made  such  decided  progress  as  to  render  the  restoration  of 
the  part  either  impracticable,  or  possible  only  alter  a  long  time  and  after  much  suffer- 
ing. In  our  attempts  to  get  rid  of  the  exciting  cause  by  mechanical  means,  it  is  hardly 
possible  to  exercise  too  ranch  care  and  gentleness,  or  to  institute  them  too  early.  All 
officious  interference,  nide  probing,  or  rougli  manipulation,  must  be  avoided,  lest  we 
aild,  as  it  were,  fuel  to  the  flame,  aggravating  and  i>erpetuating  the  disease.  Splinters, 
nails,  needles,  pieces  of  bone,  are  extracted  with  the  linger  and  forceps ;  the  calculus 
is  cut  out  of  the  bladder ;  the  speck  of  steel  is  picked  from  the  cornea ;  the  aching 
tooth  is  lifteii  from  its  socket;  all  in  as  gentle  and  easy  a  manner  as  possible. 

It  is  not  always,  however,  that  the  exciting  cause  of  the  malady  can  be  detected, 
however  carefully  or  assiduously  it  may  be  searched  for.  Verj'  frequently,  indeed, 
the  cause  is  latent,  the  morbid  action  having,  to  use  a  very  common  but  unphiloso- 
phical  expression,  spnmg  up  spontaneously.  Such  an  occurrence  is,  of  course,  impos- 
sible ;  there  must  necessarily  l>e  a  cause  for  every  disease,  although  it  may  not  be  in 
our  power  to  discover  it ;  hence,  to  wait  for  its  removal  before  we  begin  the  treatmeat^ 
might  sadly  endanger  both  part  and  patient. 

The  second  indication  is  to  establish  resolution  or  to  disperse  the  morbid  action, 
with  the  least  possible  detriment  to  the  stnictures  and  functions  of  the  diseased  parts. 
To  effect  this,  various  remedies  may  be  necessary,  some  being  addressed  to  the  general 
system,  others  directly  to  the  affected  parts ;  circumstances  whicli  have  given  rise  to 
the  division  of  the  treatment  of  inflammation  into  constitutional  and  local,  or  general 
and  topical. 

I.  CoNSTiTVTioyAL  Treatmbnt. — The  constitutional  treatment  of  inflammation 
consists  of  bloodletting,  cathartics,  emetics,  depressants,  mercurials,  diaphoretics, 
diuretics,  and  anodynes,  with  the  addition  of  what  is  known  as  the  antiphlogistic 
regimen.  It  must  not  he  supposed,  however,  that  all  these  means,  or  even  a  majority 
of  them,  are  necessary  in  every  case  of  this  disease;  so  far  from  this  being  true,  the 
morbid  action  ofton  disappears  spontaneously,  or  under  the  mildest  and  simplest 
remedies.  Whenever  constitutional  treatment  is  dem:inded,  it  should  be  employed  as 
early  as  possible,  and  with  a  determined  hand,  in  the  hope  of  being  able  to  arrest  the 
inflammation  while  it  is  yet  in  its  inception,  and,  consequently,  before  it  has  made  any 
serious  inroads  upon  the  part  and  system.  A  few  doses  of  medicine,  judiciously 
administered  at  the  outbreak  of  the  disease,  often  do  more  good  than  twentj'  admin- 
istered after  it  has  att:iine«l  its  full  development. 

In  speaking,  as  I  sliall  liave  frequent  occasion  to  do  in  the  following  pages,  of  the 
"antiphlogistic"  treatment,  I  shall  employ  this  expression,  sanctioned  by  long  usage, 
altogether  in  a  conventional  sense,  and  not  in  that  of  the  older  pathologists.  An 
.'•.ntii>hlogistic  remedy  may,  in  the  modem  acceptation  of  the  term,  and  in  the  sense  in 
which  T  shall  here  use  it,  be  mild  or  harsh,  gentle  or  heroic,  soothing  or  pcrturhating, 
according  to  the  exigencies  of  each  particular  case  of  inflammation,  injurj',  or  fiisease. 
To  treat  all  patients  similarly,  or  on  one  uniform  plan,  would  be  contrary  alike  to 
the  dictates  of  common  sense,  the  requirements  of  science,  and  the  experience  of  the 
profession. 

1.  Bleeding. — General  bleeding  may  justly  be  regarded  as  standing  at  the  very  head 
of  the  list  of  the  constitutional  remeilies  for  inflammation,  as  it  is  at  once  the  most 
speedy  and  the  most  efficient  means  of  relief.  The  blood  is  usually  drawn  from  one 
of  the  larger  veins,  and  is  permitted  to  flow  until  a  decided  impression  has  been  made 
upon  the  system.  When  we  consider  the  singular  changes  which  this  fluid  undergoes 
m  inflammation,  the  fact  that  it  is  sent  in  an  uniisnally  large  quantity  to  the  affected 
parts,  and  the  circumatance  that  it  is  mainly  instnmaental  in  suppoiting  the  i>owers 
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of  the  heart,  it  will  not  be  difficult  to  foiin  ft  correct  idea  of  tlic  iinportnncc  of  tliis 
operation,  or  the  influence  whicli  it  exerts  in  ctmiliatintr  morbid  action.  Its  value  was 
not  overt'stimate<l  by  tlie  older  writers  when  they  di'siirjiated  it  as  tlio  "great  renicfly" 
in  tlie  treatment  of  inflammation ;  yet,  slnin^e  tn  sjiy^ljloodletting,  notwithstanflin^  tlie 
high  rank  which  it  hsus  always  occupieil,  as  nn  antiplilogintie  Hgejit,  has,  of  late,  fallen  very 
much  into  disrepute,  not  only  in  Euroi>e,  but  on  this  sitle  of  the  Atlantic,  where  it  hiid 
hi  one  time  so  many  advocate.?.  A  j^reat  change  has  come  over  the  prolVssion  im  lliis 
respect,  within  the  hist  twenty  years,  and  has  so  comjjletely  subverte<l  all  our  pruon- 
ceiveti  notiuna  upon  tlie  subject,  as  to  render  it  very  questionable,  in  the  ojiinion  of  many, 
whether  bloo4lletting  is  really  ever  refjuired  as  an  antipliU>|^istic.  To  what  is  this  elmnge 
due?  Is  it  justly  attributable,  as  has  been  asserted,  to  a  modiflcatiou  of  the  type  of 
disease,  and  to  a  gradual  diminution  of  the  strfiigth  of  the  American  people?  If  it 
be,  I  have  not  been  able  to  discover  it.  On  the  contrary,  1  am  perfectly  satisfied  that 
inflammation  possesses  the  same  characteristics  now  as  it  did  formerly,  and  it  is  equally 
clear  to  my  mind  that  patients  bi-ur  depletory  remedies  quite  as  well  now  as  they  did 
then.  The  change  has  been  the  result  of  the  natural  progress  of  events ;  of  a  more 
thorough  and  enlightened  knowledge  of  jiathology,  diagnosis,  and  theraiKMitics;  and, 
in  some  degree,  of  the  pernici<ms  iniluence  which  a  few  prominent  and  distinpnisived 
teachers  have  exertetl  u|ion  the  professional  mind.  Authority  never  fails  1o  tind 
followers,  so  much  easier  is  it  to  lie  led  than  to  think.  Tiie  result  is  that  bleeding  ia 
uo  longer  fiashiouable ;  it  is  denounced  by  every  one.  For  myself,  I  cannot  l»ut  regret 
this  change,  for  it  requires  no  argument  to  show  its  fallacy.  If  formerly  we  bled  Uto 
much,  too  frequently,  too  copiously,  and  too  indiscriminatel}-,  it  is  equally  certain,  at 
least  to  my  mind,  that  the  oj)eration  is  not  often  enough  resorted  to  at  the  present  day. 
Many  a  deformed  limb,  blind  eye,  enlarged  sjtleen,  and  crippled  huig  bear  testimony, 
in  every  community,  to  the  truth  of  this  remnrk. 

General  bleeding  is  emjiloyed  with  ditlt'rent  views.  In  the  first  jtlaco,  it  diminishes 
plethora;  secondly,  it  clianges  the  qualities  of  the  blood,  and  thus  places  that  flniil  in 
a  more  healtliy  condition ;  thirdly,  it  weakens  the  j>owers  of  the  heart  and  nervous 
system,  and,  consequently,  the  momentum  of  the  circulation;  and,  lastly,  it  promotes 
the  action  of  other  remedies. 

To  obtain  these  etiects  in  the  most  prompt  and  thorongh  manner,  the  blood  should 
be  Uiken  from  a  large  orifice  in  a  large  vein,  the  fluid  running  in  a  bold,  full  stream  to 
the  amount  of  at  least  three  ounces  in  the  minute,  the  ]>atii'nt  being  either  in  n  sitting 
or  standing  posture  at  the  time.  If  the  o(>erntion  be  performed  fiuring  recumbency,  a 
much  larger  quantity  will  be  reijuired  to  be  drawn  before  the  part  and  system  lieeome 
senaible  of  the  loss.  When  the  fibjeet  of  the  lileeding  is  m*'rely  sjioliative,  or  intended 
to  rob  the  vessels  of  an  unusual  amount  of  tbeii'  contents,  it  may  !«  done  in  this  way; 
but  even  then  the  Ix'tter  plan  will  In-  tt»  bleed  iu  the  semi-erect  posture,  reopening  tlie 
?ein  a  second  and  even  a  third  time,  if  premature  syncope  interferes  with  the  requisite 
abstraction.  The  difference  in  the  crtect  of  these  two  metlKj^is  of  bleeding  is  forcibly 
exemplifie^l  in  conjunctivitis.  A  patient  who  is  bled  in  the  erect  posture  soon  begins 
to  fiH-l  faint,  and  to  experience  relief  from  pain,  the  eye  at  the  same  time  exhibiting  a 
blanched  appearance,  instead  of  the  scarlet  hue  whicli  it  had  a  moment  before ;  whereas 
one  who  is  bled  in  the  recnmbent  posture  will  retain  his  strength  for  a  much  longer 
time,  .and  when,  at  lengtii,  lie  is  renderetl  unconscious,  the  inflamed  surface  will  be 
founfl  to  be  still  comparatively  refl.  The  impression,  moreover,  will  generally  be 
much  more  permanent  in  the  former  than  in  tlu'  latter,  and  the  return,  consequently, 
of  the  capillar}'  injection  more  slow  and  less  perfect. 

'IIjo  circumstances  which  call  for  this  operation  are  generally  considered  to  Im>  a 
liaril,  strong,  full,  and  frequent  pulse,  a  plethoric  state  of  the  system,  and  great  inten- 
sity of  morbid  action.  When  such  a  conjunction  exists,  the  surgeon  cannot  possibly 
go  amias  in  regard  to  the  abstraction  of  blood,  constitutionally  eonsidere<l.  He  miiy, 
perhaps,  it  is  true,  combat  the  disease  without  such  reoourst' ;  by  the  use  of  antimony, 
purgjitives,  and  other  means,  he  may  gradually  bring  down  inonlinate  excitement,  and 
thus  atfonl  the  affectefl  structures  an  opportunity  of  throwing  ofl"  the  liurden  with 
which  they  are  oppressed ;  but  if  he  wishes  to  make  a  prompt  and  deetde<l  impression, 
*poliative  and  depressive,  upon  the  part  and  system,  he  can  accomplish  his  object 
much  more  readily  and  efiectually  with  the  lancet  than  with  any  other  remedy  in  the 
whole  catalogue  of  antiphlogisties.  If  nauseants  depress  the  heart's  action  equally 
with  the  lancet,  they  certainly  do  not  produce  the  same  effect  in  unloading  the  en- 
gorged capillaries  at  the  seat  of  the  inflammation,  in  restoring  the  circulation,  and 
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in  recliiimiug  morbid  stnu-ture.  Tlte  opf  nition  of  the  one  is  gradual,  and,  at  times, 
almoHt  impen.'e]»tihlt';  of  tlie  other,  [:troini)t  and  decisive,  often  cutting  down  tlie  dis- 
ease witii  .'i  single  blow;  or,  at  nil  eventn,  lesiving  it  in  a  condition  to  \)e  afterwards 
easily  dealt  with  by  other  and  moiv  simjile  means. 

When  bleoditjg  is  recjuired,  the  earlier  it  is  [lerfonned  the  better.  Ten  ounces  of 
bJoo<I  tiiki'n  ut  the  tn-giniiiug  of  an  uttack  of  intlammation  will  usually  do  more  gofwl 
than  ftiiir  times  tiiat  inuiiitity  tlrawn  ttfter  the  ilisiease  is  flnnly  rooted.  Indeed,  wlu'n 
a  part  it*  onee  nverlmrdened  with  de[)osit6,  the  salutary  jx^riod  for  general  hlee«ling 
may  In?  consideie<l  as  being  passed ;  for,  although  the  operation  may  aid  in  reduciug 
the  foree  of  the  heart,  and  iu  promoting  the  action  of  other  remedies,  it  certainly  <k)«s 
not  exercise  the  same  happy  iniiuence  upon  the  capillary  vessels  at  the  seat  of  the 
disease. 

The  quantity  of  l^lood  drawn  at  a  single  operation  must  vary  according  to  circum- 
stances, the  object  being  etl'ect,  and  not  ounces;  for  what  would  be  a  large  bleeding 
for  one  i)erson  might  be  a  small  one  for  another.  From  sixteen  to  twenty  ounces  is  a 
good  average  loss.  Some  individuals  faint  almost  as  soon  a.^  the  blood  lH?gins  to  flow, 
while  others  can  scarcely  lie  made  to  faint,  no  matter  how  tliey  are  bled,  or  how  much 
blood  is  drawn.  The  best  plan,  tlicrefore,  always  is  to  continue  the  oijcratiou  until  it 
has  made  a  decided  irapression  both  upon  the  nervous  and  vascular  systems,  avoiding 
actual  syncope,  but  inviting  an  approach  to  it,  and  then  guartling  against  the  dauger 
of  excessive  reaction. 

In  former  times  enonnous  quantities  of  blood  were  occaaionally  removed  for  the 
cure  of  inlhimmation.  The  memoirs  of  the  French  Academy  furnish  instances  of  the 
abstraction  of  tliree  hundred  ounces  within  a  week;  and  equally  astonishing  examples 
have  teen  recorded  hy  British  writers.  The  late  Dr.  John  W.  Francis,  of  New  York, 
while  laboring  under  a  violent  attack  of  croup  and  tonsillitis,  was  bled  to  the  extent 
of  nearly  two  gallons  and  a  half  in  a  few  days.  Such  cases  arc  remarkable  as  show- 
ing the  wonderful  power  of  endurance  of  tlie  system,  but  are  not  to  be  held  up  as 
examples  for  the  imitation  of  tlie  modern  practitioner.  It  muRt  be  nndei'stood, 
however,  that  inttaramation  often  engen<lers  a  tolerance  of  bleeding,  'i'hiis,  a  nervous 
pcr.son  who  in  the  healthy  state  will  faint  from  the  loss  of  a  few  ounces  of  blood,  will, 
wlien  labitring  under  severe  intlammation,  bear  with  impunity  the  loss  of  perhaps  ten 
times  that  amount.  A  similar  tolerance  of  remedies  is  frequently  established  by 
disease.  In  delirium  tremens,  ojtium  may  be  given  in  doses  that  woiUd  destroy  half  a 
dozen  healthy  persons;  in  |ineumonilts,  the  stomach  acquires  an  extraoivUuary  deforce 
of  tolerance  for  tartar  emetic;  and  iu  certain  forms  of  sypliilis  mercury  may  he  given 
in  };irue  quantities  without  sidivation,  the  system  being  seemingly  insusceptible  of  its 
influence. 

The  lirst  effect  of  a  loss  of  blood  upon  the  system  is  a  sense  of  muscular  debility. 
Presently,  the  indivi<Uial  lM>gius  to  look  pale,  to  sec  indistinctly,  to  Ije  confused  in 
Iu8  mind,  to  hear  unnatural  noises,  and  to  feel  light  and  giddy.  If  the  flow  be  not 
imme<lialely  stoppeil,  lie  will  ne.vt  become  deadly  sick  at  the  .stomach,  con\nilsive 
tremors  will  jiervade  his  limbs,  the  [lallor  of  the  co tni ten ance  will  increase  to  a  deadly 
white,  the  respiration  and  pulse  will  ne.irly  cease,  and,  if  he  is  not  supported,  he  wiU 
fall  down  in  a  state  of  unconsciousness.  He  has  fainted.  Such  an  effect  is  sometimes 
proilnced  by  the  loss  of  a  draclim  of  blood;  at  other  times  not  until  many  ounces 
have  been  drawn. 

Syncojie  must  be  relieved  gradually,  not  too  suddenly,  lest  there  should  be  undue 
reaction,  hy  recuuibency,  by  loosing  the  f)atient's  clothes,  by  dashing  cold  water  upon 
the  face,  or  face  aud  chest,  and  by  a  free  access  of  air,  obtainerl  by  throwing  open  the 
doors  and  windows  of  the  a]iartment,  aided,  if  necessary,  by  the  fan.  If  consciousness 
do  not  soon  return,  the  body  is  raised  a  little  higiier  than  the  head,  ammonia  is  passed 
under  the  noae,  aufi  sinapisms  are  applied  to  the  extremities  and  the  precordial  region. 
Sometimes  a  <lraught  of  eohi  water  will  do  more  in  reviving  the  patient  than  anything 
else.  If,  from  idiosyncrasy  or  excessive  loss  of  blood,  the  s\TTcopc  assumes  an  alai-ra- 
ing  character,  a  stimulating  enema  is  administered,  and  mustard  is  applied  along  the 
spine;  but  nothing  is  given  by  the  mouth,  unless  it  is  certain  that  there  is  still  some 
power  of  deglutition. 

The  immediate  cause  of  syncope  is  an  imperfect  supply  of  blood  in  the  brain,  and 
the  olyect  in  placing  the  patient,  while  in  this  condition,  in  the  recumbent  jiostuiT,  is 
to  enable  the  enfcei>led  heart  to  force  the  vit:d  fluid  more  readily  and  tnH*ly  into  that 
organ.     The  reaction  succeeding  the  stjige  of  depression  is  characterized  by  a  graiiujd 
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return  of  the  various  functions  of  the  body  to  their  natiinil  cundition.  Color  appears 
upon  the  cheeks,  the  he^irt  and  lungs  act  more  t'litTgcticiilly,  the  limbs  regain  their 
WHrtuth,  the  surface  often  becomes  sliglitty  mi)ist,iiiKl  the  mind  rw-overs  from  its  eon- 
(UsiuM.  The  only  treatment  necessary,  during  this  stage,  is  proper  vigilance,  lest  the 
re»clion  should  liecome  too  vigorous;  depression  being  rather  favored,  when  the 
morbid  action  is  at  all  severe,  than  rapidly  relieved. 

When  the  loss  of  blood  has  been  disproportiotiiitely  great  to  the  powers  of  tlie 
8y»Urm,  the  stage  of  depressioji  may  be  succeeded  by  dissolution,  or  reaction  may  at 
length  otx'ur,  the  struggle  for  many  liours,  jterhaps,  being  one  of  life  and  deatli.  i'tiis 
stat«  may  be  induceil  by  one  copious  bleediuu,  or  by  several  smnti  ones,  establishing 
an  undue  drain  upon  the  vital  current.  It  i.-i  charaeterize<l  by  unusual  ]>alltir  of  the 
couuteuance,  feeble  pulse  and  respiration,  coldness  of  the  extremitits,  clammy  perspi- 
ration,  frequent  sighing,  great  thirst  and  restlessness,  vigilance,  and  a  tendency  to 
delirium.  Wliile  the  system  is  in  this  condition,  local  congestion,  followed  by  influtn- 
matiun,  is  not  uncommou,  the  structures  which  are  most  prone  to  suffer  being  the 
brain,  the  arachnoid  niembnuic,  and  the  kings.  Sometimes  the  symptoms  here d esc ril>ed 
arc  udxcd  up  with  those  of  feeble  reaction;  and  then  the  connlenunce,  perliajjs,  is 
flushtsl,  the  eye  and  ear  are  intolerant  of  light  and  noise,  the  res[)iration  is  quickened, 
the  skin  i*  hot  and  dry,  and  the  pulse  is  thready,  hard,  and  fiequect.  The  pniper 
treatment  does  not  vary  essentially  in  the  two  cases,  our  nmtii  reliance  being  ujion 
opiated  in  full  doses,  milk  puneli,  animoiiia,  and  qidnvne,  with  elevation  of  the  head 
and  cold  applications,  exclusion  of  light  and  noise,  anil  blisters,  if  there  be  marked 
temlency  to  local  determination.     Further  bleeding  would  only  cause  further  sinking. 

In  the  absti-action  of  blood  various  circumstances  are  to  be  taken  into  consideration, 
amoug  which  the  must  inqwrtant  are  the  age,  temperament,  and  liabits  of  the  patient, 
the  character  and  progress  of  the  disease,  the  stnixture  and  functions  of  the  ntieettnl 
orgun,  antl  the  peculiar  constitution  of  the  atniosiihere.  Young  and  robust  individuals 
generally  bear  blee<ling  much  better  than  children  and  aged  persons,  who  often  expe- 
rience great  exliaustion  from  the  loss  even  of  a  few  ounces.  Old  subjects,  in  particular, 
are  prone  to  suffer  in  tliis  way,  the  system  Ijcing  often  a  long  time  in  reacting,  while 
ill  not  a  few  instances  the  operation  is  followed  by  sinking.  Infants  and  children  arc 
al«o  slow  in  recovering  from  the  effects  of  bleetUng;  Imt  reaction  ha^-ing  taken  place, 
there  is  much  less  danger  of  ultimjite  exhaust  ion.  Persons  of  a  nervous  tenqierament 
are  le-ss  tolerant  of  tlie  loss  of  blood  tlum  the  sanguine  and  bilious.  Cori)«lent  persons 
are  bad  subjects  for  the  lancet,  nnd  the  lialiitiially  iiiteinperute  are  olten  thrown  into 
delirium  tremens  by  it.  The  iiiliMbitants  of  densely  crowde<l  cities  do  not  l>ear  the 
loM  of  bloo<i  nearly  so  well  a.s  t!ie  residents  of  the  country.  In  epidemics,  as  ery- 
sipelas, scarlatina,  smallpox,  measles,  nnd  piierjieral  fever,  bleeding  in  any  form  is 
generally  inadmissible.  Finally,  the  abstruetiou  of  blood  must  be  practised  with  the 
greatest  circumspection  in  all  cases  of  inthimmtttion  likely  to  be  at  nil  pi'otracted,  and 
in  all  persons  sufferinjt  under  grave  acci<k5its,  as  fractures,  dislocations,  iind  lacerated 
voimds,  attended  with  danger  of  excessive  draimige  and  lieetic  irritation.  After 
operations  and  injmries,  excessive  loss  of  blood  may  seriously  interfere  with  the 
restorative  principle. 

Tlie  more  violent  the  inflammation  is,  the  more  reason  will  there  be,  other  things 
being  e<pi.il,  for  early  and  active  bleeding  ;  so  also  if  the  orgnn  affecti'd  Vh'  one  highly 
essential  to  life.  Blood  is  seldom  taken  when  the  infi!imn].'ttion  is  inconsiciuential  as 
it  resp«'ts  its  degree  and  seat,  milder  menus  generally  suflicing  for  its  snlijugation. 

In  n-gard  to  the  repetition  of  the  blee<hng,  the  prnctiiicmer  must  In-  govenierl,  first. 
by  the  intensity  and  persistence  of  the  morbid  iution  ;  secondly,  by  the  im[>ort:tnee 
of  the  organ  attacked;  nnd,  lastly,  by  the  state  of  the  blood.  The  disease  continuing 
with  little  or  no  mitigation,  there  will  Ix^  the  snmc  reason  for  blewling  as  in  the  first 
instance,  and  the  last  may  now,  perhaf)s.  Im:-  borne  much  iH'tter,  the  previous  abstnic- 
tion  having,  it  may  he,  engendered  n  certnin  degree  of  tolerance.  Intensity  of  action 
will  be  an  additional  reason  for  ttie  act.  The  importance  of  the  organ  attsreked  must 
not  be  overlooked.  An  inflamed  lung  requires  more  energetic  measuix-s  than  an  iu- 
flametl  skin,  and  an  inflamed  skin  than  un  inflamed  finger.  As  it  respects  the  buHy  coat 
of  the  blood,  its  value  as  a  sign  of  the  necessity  of  a  re|H't)tion  of  tlie  operation  has 
already  iieen  pointed  out,  and  need  not,  therefore,  be  again  iliscn^sefl.  Associated 
with  a  persi!<tence  of  di'*eaa«fl  action,  and  a  iiigorons  state  of  tlie  circulation  along 
with  unusual  firmness  r)f  tlie  btitfy  coat,  it  is  of  some  practical  imj^ortance,  but  much 
lem  thiin  was  at  one  time  supposed. 
YOU  I 6 
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In  eonsiderLng  the  expediency  of  repeating  this  oj>eration  in  oUl,  decrepit  8ubj«:ts, 
the  action  of  the  heart,  as  ascertained  by  the  hand  and  ear  applied  to  the  chest,  will 
peneraily  be  a  safer  guide  than  the  pulse  at  the  wrist,  which,  from  the  foree  vrith 
which  the  blood  is  im[X'lled  into  the  rjidiul  artery,  often  imparts  to  the  finger  a  decep- 
tive sense  of  hardness,  fullness,  and  vigor  wliolly  incompatible  with  the  actual  condi- 
tion of  the  vit,.d  powers  at  that  period  of  life. 

2.  Cathartics. — Cathartics  constitute  a  most  important  class  of  remedies  in  the 
treatment  of  inflanimiition,  being  even  more  vnhuible  than  bleeding,  because  of  their 
almost  universal  npplirability.  Their  exhibition,  however,  shoidd  always  be  premised 
i)V  the  abstraction  of  blood,  |>roviiled  tlie  nature  of  the  case  is  such  as  to  admit  of  it. 
When  this  is  coutra-in<licate(i,  they  may  be  given  at  once,  and  there  are  few  surgical 
affections  in  which  they  will  not  prove  eminently  beneficial.  Cathartics  are  usually 
divided  into  ]»urg:itivc3  and  laxatives,  which  dilfer  from  each  other  merely  in  the  one 
beijTg  more  active  than  the  other.  The  distinction,  however,  is  not  without  its  im- 
portance in  a  prnoticnl  sense. 

Cathartics,  consiilereil  as  antiphlogistic  agents,  are  employed  for  different  purposes. 
In  tlie  first  place,  they  may  be  !idmini;Htercd  simj)ly  to  evacuate  the  bowels;  secondly, 
to  fleplote  the  raucous  membrane,  and  thus  diminish  the  quantity  of  blood  in  the 
system;  thirdiv,  to  excite  the  siction  of  the  liver,  salivary  glamls,  and  mucous  folli- 
cles; fouithly,  to  produce  a  revulsive  eiiect,  or  to  set  up  a  new  irritation  at  a  distance 
from  the  original  one ;  and,  finally,  to  etiraulate  the  absorbents,  thereby  inducing 
them  to  remove  inflammatory  fleposits. 

The  ira]X)rtanfe  of  exiiibiting  cathartics  as  mere  evacuants  cannot  be  too  strongly 
insisted  upon  wlicn  it  is  considered  that  an  overloaded  state  of  the  bowels  is  one  of 
tlie  most  fertile  sources  of  disease.  Many  of  the  so-called  ifliopathic  indammations 
eviilently  owe  their  origin  to  this  cause,  as  is  proved  by  the  fact  that  a  dose  of  active 
purgative  medicine  often  promptly  removes  them,  e8|)edally  if  administered  ot  the 
commencement  of  the  attaclv.  An  incipient  oi>titb:dmia,  tonsillitis,  or  fever,  is  fre- 
quently cut  short  in  a  few  hours  simply  by  clearing  out  the  contents  of  the  bowels, 
and  thus  getting  rid  of  irritating  fecal  matter  and  vitiated  secretions.  Besides,  as 
long  as  the  bowels  are  constipated,  it  is  impossil)le  for  <itlier  remedies  to  produce  their 
specific  ctfect,  or  for  the  various  secretions  to  reeover  their  natural  tone. 

Secondly,  this  class  of  remedies  proves  useful  in  dejileting  the  bowels,  by  abstract- 
ing the  serous  portion"}  of  the  l)lood  from  the  vessels  of  the  mucous  membnuie,  and 
thereby  diminishing  the  cpiantily  of  fluid  in  tJie  genernl  system.  This  practice  is 
ot\en  beneficially  adopted  in  intiammalion  of  tlie  large  intestine,  in  what  is  termed 
«Iysentery,  and  in  tiie  milder  foi-ras  of  inflninmation  in  various  parts  of  the  bmiy, 
where  the  loss  of  the  red  particles  of  tiie  blooil  is  of  questionable  propriety.  An 
oimcc  of  Rochelle  salt,  or  lialf  a  pint  of  citrate  of  mngncsia,  will  often  carry  away  from 
eight  to  twelve  ounces  of  serum  from  the  bowels  in  a  few  hours,  with  the  greatest 
atlvantage  as  it  rcsjjects  tl)e  morbid  action. 

Thirrllj',  cathartics  may  be  given  with  a  view  of  stimulating  the  livor,  pancreas, 
and  mucous  follicles  of  the  bowels.  There  are  few  inflanmiations,  or  diseases  of  any 
kind,  in  which  disorder  of  the  liver  does  not  play  a  eonspicuons  part,  either  in  excit- 
ing or  maintaining  morbid  fiction.  The  quantity  of  fluiil  jioured  out  by  this  organ, 
in  health,  in  t!ie  twenty-four  liour'^  amounts,  it  is  saiil,  to  nearly  forty  ounces,  and 
it  is,  therefore,  not  <liHleult  to  form  a  tolerably  correct  idea  of  the  ill  effects  that 
must  result  from  the  interruption,  modification,  or  eomplete  susiK'iision  of  its  func- 
tions. The  irritating  material  which  it  is  destined  to  eliminate  being  retained  in  the 
blood,  there  must  arise,  as  a  necessary  consequence,  serions  derangement  of  the 
nervous  and  vascular  systems,  as  denoted  by  the  excessive  lassitude,  headaetie,  excited 
|)ulse.  and  other  symptoms,  so  conspicuous  in  disoixlered  states  of  tlie  liver.  But  a 
diminished  supply  of  bile  is  not  the  only  ilifflculty ;  on  the  contniry.  the  fluid  mayj 
l>e  secreted  in  unnatural  quantity,  and  yet,  if  vitiated  in  quality,  the  effects  vvill 
hardly  be  less  serious.  Tlu'  pancreas,  too,  may  Ijave  its  fnnctious  derange<l,  which 
the  well-directed  i-athartic  may  readily  restore  to  their  normal  condition.  Of  the  vast 
influence  oxertisrd  upon  the  liealtli  by  tlio  mucous  follicles  of  the  alimentary  canal,  it 
is  hardly  possible  to  foi-m  any  siderpiato  conception.  F^xisling,  a'^  they  do,  everywhere 
in  vast  numlwrs  upon  the  mncons  snrfuce,  the  suppression  of  their  ftmctions,  even 
for  a  short  time,  cannot  fail  to  be  followe*!  by  local  infinmmation  in  different  parts 
of  the  bodj',  or  the  material  aggravation  of  it,  if  already  liglited  up.     Ik-nce,  remwlies 
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calculated  to  restore,  moilifj,  or  inij^rove  tbt-  sft-ntions  of  tlieee  several  structures 
conntitute  iniportjinl  olyt'cts  of  treatment,  not  only  as  prt-vcutivcs,  but  as  uieaua  of 
cure. 

FourthU',  the  administration  of  cathartics  proves  useful  on  tlu'  principle  of  revul- 
rion,  mt'tastasis,  or  ccninter-irritntKin,  bj'  establisliiug  a  new  artimi  in  ;i  part  more  or 
less  remote  from  tluil  orifiin:ill\  atfBcled.  During  the  operation  of  n  hr\»k  purgative, 
as  well  as  for  some  time  after,  tbere  is  an  unnatural  afllux  of  bluoil  to  the  alimentary 
canal,  by  which  the  suffering  organ  is  temponirily  relieved  vl'  vascular  turgesoence. 
on  the  principle  that  two  morbid  |*roce8ses  cannot  go  on,  to  any  extent,  at  the  sr.me 
time.  This  ojieration  may  be  intermittent  or  permanent,  accor4ling  to  the  character 
of  the  catLartic  and  the  mode  in  ■vvliich  it  is  exliibitcd.  In  iiifliminiatioii  of  the  head, 
tbront,  eyes,  and,  in  fact,  of  the  su])ia-diaphragmatie  port ii his  of  tite  body  gcucndly, 
this  priticiple  ia  never,  for  a  moment,  lost  sight  of  hy  the  practitioner,  inasmucli  as 
it  constitutes  a  most  iniportant  clcnicnt  of  treatment. 

Finality,  cathartics,  by  clearing  out  tlie  ulimeutaiy  canal,  and  restoring  the  secre- 
tions, pave  the  wa3'  for  the  more  successful  action  of  other  remc<ljes,  as  diaphoretics, 
auodynee,  diuretics,  and  sorbefacieuts.  Thej-  excit,  in  this  respect,  very  much  the 
B«me  uifiuence,  only  in  a  slighter  degree,  as  venesection  and  k^eching,  diminishing  the 
volume  of  tlie  circulating  mass,  and  diverting  the  blood  iVom  the  sutfering  organ. 
Relieving  obstruction,  restoring  secretion,  antl  establishing  new  action,  they  enable 
the  absorbent  vessels  to  recover  from  their  torpor,  and  to  render  themselves  useful 
in  removing  inflammatory  deposits. 

Cathartics  are  particularly  valuable  in  inflnmmation  of  the  brain  and  its  mem- 
branes, the  eye  and  ear,  throat,  respiratory  orgnns,  liver,  skin,  auil  joints.  In  gas- 
tritis, enteritis,  peritonitis,  cystitis,  wounds  of  tin-  intestines,  and  strangulated  hcmia, 
they  are  either  contra-indicated,  or  exhibited  with  the  greatest  possible  circumspection, 
and  only  in  the  mildest  forms.  In  most,  if  not  in  all,  of  these  affections,  the  Inist 
jiurgalive  is  the  limcet,  aiiled  bj'  large  anodynes,  either  alone  or  in  union  with 
calomel.  Tninquillity,  not  perturbation,  is  what  is  sought  for,  on  llie  principle  that 
whatever  excites  peristaltic  action  must  prove  prejudicial  to  the  inflamed  surface. 

Cathartic  medicines  must  not  be  exhibited  merely  witii  a  view  to  the  correction  of 
disordered  alvine  evacuation.  Such  a  procedure  coulil  not  fail  to  |}rove  injurious. 
The  action  of  these  remedies  is  perturbiiting,  and  therefore  subversive  of  healthy 
ftinction;  hence,  it  would  be  fnHy  to  expect  that  the  passages  should  be  entirely 
DAtMriil  so  long  as  they  are  exhibited.     The  more  frequently  they  are  given  the  more 

ely  will  this  l>e  the  case. 

Vhen  these  medicines  act  tardily,  their  operation  may  be  aided  by  injections ;  and 
occasionally  occur  where  the  latter  remedies  may  advantageously,  and  entirely, 
take  the  place  of  the  fonner. 

The  numlter  of  piirgntives  and  laxatives  is  very  great,  and  the  surgeon  may  there- 
fore give  himself  considenddc  hilittitJe  in  the  choice  of  his  articles.  A  few,  however, 
cither  alone,  or  judiciously  conibiiiefl,  will  answer  bis  pui'jjosc  in  nearly  every  case. 
When  a  merelj'  evaciuuit  etfect  is  desired,  nothing  is  better  than  a  dose  of  castor  oil, 
rhubarb,  or  jalap;  the  saline  cathartics  jiroduce  watery  passages;  calomel,  blue  mass, 
and  gray  powder,  act  specifically  upon  the  liver;  and  when  an  irritating,  revulsive,  or 
metastatic  effect  is  wished  for,  the  projier  articles  are  compound  extract  of  colocyirth, 
Bcanmion3%  gamboge,  aloes,  and  podophyllin.  In  externid  inflammations,  as  well  as  in 
inflammations  of  the  eupra-tliaphragraatic  organs  generally,  one  of  tlie  most  useful 
cathartics,  as  I  have  found  from  long  cx|terience,  is  an  infusion  of  senna,  or  of  senna 
and  Epsom  salt.  It  operates  not  only  lu-omptty  and  powerl'iilly  upon  the  bowels,  but 
also  npon  the  liver,  stimulating  this  org;in  to  increased  action,  in  a  manner  hardly 
inferior  to  calomel  and  blue  mass.  The  only  objection  to  its  exhibition  is  that  it  is 
apt  U>  gripe,  but  this  ten<lency  may  usually  be  etiectually  counteracted  by  combining 
with  it  some  carminative.  Leplntinlrin  is  also  a  good  clioliigogue,  without  so  deciiled 
a  purgative  effect  as  pertains  to  calomel  an<l  senna,  but  this  nniy  be  increased  to  any 
desirable  extent  by  the  addition  of  rluibarb,  jnlnp,  or  podophyllin.  l^oclielle  salt  is 
at  once  an  agreeable  and  efficient  laxdtive.  Croton  oil  is  rnrcly  used,  except  to  relieve 
obstinate  constipation.  It  will  hardly  be  necessary  to  say  that  the  greatest  caution  is 
required  in  its  administration. 

Injections,  clysters,  or  enemas,  may  T>e  prepared  of  various  articles,  as  gruel  and 
common  salt,  water  and  mustard,  castor  oil.  spirits  of  turpentine,  infusion  of  senna. 
Jalap,  and  other  substances,  acconling  to  the  intended  etfect.     An  excellent  enema. 
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jirompt  and  efficient  in  its  action,  nifiy  be  made  of  one  quart  of  soapsuds  and  two 
ounces  of  vinegar  Whatever  uiateriul  may  be  used,  tbe  important  rule  is  to  mis 
with  it  a  suflJcteut  quantity  of  Huid,  warm  or  cold,  to  distend  the  lower  bowel.  It 
may  be  administered  with  a  commuu  jKnvtor  syringe,  having  a  long  no2:zle,  and  capable 
of  bolrling  at  least  from  sixteen  lio  twenty  ounces ;  or,  when  there  is  obstinate  consti- 
pation, with  an  or4linarv  stomaeli  tul;>e.  A  gum-ehistic  syringe,  of  the  same  Bha)x;  and 
size  as  the  ohl  iiietallio  one,  only  iiiuuh  supenor  in  its  mode  of  action,  and  much  more 
easily  kept  iti  repair,  is  now  very  generally  employed.  Whatever  instrument  be  se- 
lected, care  mtist  be  taken  tiiat  the  patient  be  placed  upon  his  side  or  iK-Uy  during  its 
introduction,  avul  also  that  he  be  properly  held,  if  he  be  delirious  or  otherwise  unman- 
ageable. Professor  E'npe,  of  St.  Louis,  lias  ]jiiblished  the  particulars  of  the  case  of 
a.  child  that  perishetl  from  perforation  of  the  rectum  cau.sed  by  the  ail  ministration  of 
an  enema. 


3.  Mercury. — The  reputation  of  mercury,  as  an  antiphlogistic,  has  long  been  estab- 
lished. Although  the  precise  mo<le  of  its  action  is  still  iniporfectl}-  known,  its  bene- 
ficial effects  are  well  umlerstood.  Its  virtue  in  controlling  infiainumtion  is  hardly 
inferior  to  that  of  the  lancet  and  of  taitiir  emetic,  while,  during  the  decline  of  the 
disease,  as  a  i>owerfui  sorbofacient,  or  promoter  of  the  removal  of  morbid  deposits, 
it  is  without  a  rival  in  the  materia  mediea.  It  may,  therefore,  t»e  given  during  the 
heiglit  of  the  malady  with  a  view  of  arresting  its  progress,  and  subisequently,  alter 
this  object  has  beca  accoin|>lished,  for  the  puiiiose  of  getting  ri<l  of  etfused  lluids,  or 
reclaimiug  opiiressed  and  disorganized  structure.  The  ellicac  y  of  the  remedy,  in  both 
those  relations,  is  particidarly  conspicuous  in  the  plegmasias  of  tlie  fibrous  and  fibro- 
serous  tissues,  in  gout  and  rheumatism,  sjTiovitis,  carditis,  arteritis,  hepatitis,  splenitis, 
pneumonitis,  laryngitis,  iritis,  orchitis,  osteitis,  and  in  syphilis,  it  is  less  apparent, 
though  not  without  its  value,  in  inflammation  of  the  brain,  the  skin,  and  mucous  mem- 
branes, hrouchilis,  nephritis,  cystitis,  and  metritis. 

It  is  rarely  tliat  the  treatment  of  inllammation  is  commenced  with  the  exhibition 
of  mercury.  It  is  only  in  very  urgent  or  neglecte<l  cases  that  this  rule  is  departed 
from,  the  potency  and  activity  of  the  remedy  being  alwaj-s  i<uginente<l  by  previous 
depletion.  Whenever,  therefore,  there  is  evidence  of  plethora,  bleeding  and  purgation 
should  [)recede  its  use.  There  is,  so  to  »pcak,  a  mercurial  point  in  inflaramator}-  affec- 
tions, prior  to  which  the  employment  of  this  remedy  either  ])roves  positiveh*  injurious, 
or  greatly  disa])points  expectation.  This  point  is  characterized  by  softiiess  of  thB 
pulse,  a  rela.xed  condition  of  the  skin,  moisture  of  tlie  tongue,  and  a  general  tendency 
to  restoration  of  the  secretions.  Administere<i  during  the  height  of  the  morbid  action, 
when  the  whole  system  is  enveloped,  as  it  were,  in  flame,  it  can  hardly  fail  to  act  as 
an  irritant,  and  to  increase  the  general  excitement.  For  want  of  attention  to  this 
rule,  a  great  deal  of  mischief  is  often  done,  and  a  remed}-,  otherwise  of  inestimable 
value,  permitted  to  fall  into  disrepute. 

Of  the  maimer  in  which  raercurj'  acts  in  relieving  inflammation,  we  have,  as  already 
intimated,  no  very  delinite  information.  That  it  affonls  powerful  aid  in  controlling 
the  action  of  the  heart  and  vessels,  Iwth  large  and  c:ipillary,  is  unquestionable;  but 
how  this  effect  is  produced,  whether  by  any  direct  sctiutive  impression  it  may  excit, 
or  by  rni-rely  correcting  the  secretions,  is  still  a  mooted  point.  Nor  have  we  any  posi- 
tiv<>  information  in  regard  to  the  changes  which  mercury  induces  in  the  state  of  the 
Tdoiid,  We  know  very  well  how  greatly  the  properties  of  this  fluid  are  modified  by 
inflammation,  what  increa.se  there  is  of  fibrin  ami  wltite  globules,  ami  how  prom])tly, 
ijv  many  cases,  these  changes  are  corre<'ted  by  the  judicious  use  of  mercury;  bnt  in 
what  manner  this  is  effected  is,  in  the  present  state  of  the  science,  altogether  inex- 
plicable. 

Wlien  the  exhibition  of  mercury  is  pushed  to  the  extent  of  active  ptyolism,  speedy 
changes  are  induced  both  in  the  solids  and  fluids.  The  patient  soon  becomes  thin, 
haggard,  and  enfeebled,  and  the  bhjod  is  rapidly  changed  in  its  properties,  the  fibrin 
being  diminished,  apjiroximately,  by  one-thinJ  of  its  amount,  the  globulin  by  one-sixth, 
and  the  albnmen  by  one-seveniii,  at  the  same  time  that  it  is  surcharged  with  hetero- 
geneous and  irritating  matter,  the  product  of  decomposition. 

During  the  decline  of  inflammation,  and,  indeed,  in  many  eases  long  after  the  morbid 
action  has  l»ecn  completely  checked,  the  jtidicioim  use  of  mercury  is  rtf  th»^  gn-at^st 
advantage  in  effecting  riddance  of  the  morbid  products.  Of  the  manner  in  which 
this  is  done,  direct  ocular  demonstration  is  occasionally  afforded  in  some  of  the  ex< 
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temaJ  phleg^nnsias.  Thue,  in  iritis,  if  the  system  be  placed  under  the  influence  of 
mt-rx-ury-  th«?  ellects  of  tbu  rt-mi'dy  are  rendetud  oliviou*  Ity  tln'  doily  prog^russ  which 
Uie  aifecteil  structures  make  in  freeing  tbetnselvea  of  the  phistie  mutter  that  was 
effused  during  the  height  of  the  inllanmnitiun,  and  which  freijuently  prove.s  so  destruc- 
tive to  them  l«y  the  chunges  whieh  it  iiiilures  in  the  pupil.  Similar  etl'ects  are  wit- 
nessed in  inflammation  of  the  cornea,  attended  with  interstitiid  deposiL'^.  The  opacities 
which  result  from  these  deposits  often  vanish  in  a  short  time  under  the  influence  of 
slight  ptyalism,  the  elfcct  being  frequently  apparent  before  the  actinn  of  the  medicine 
il  feirly  develof)ed.  In  orcldtis,  after  tlie  disease  has  meiisundily  subsided,  the  ewell- 
bg  and  induration  are,  in  gcneraJ,  promptly  dispersed  under  the  use  of  merciiriaJs, 
tideil  by  rest,  light  diet,  and  purgatives.  In  all  these,  and  similar  cases,  tlie  benelieisd 
efltTts  of  the  agent  are  evidently  due  to  its  sorin'tacient  properties,  or  to  the  mumier 
in  which  it  stimulates  the  absorbent  vessels,  compelling  them  to  remove  the  products 
kft  liy  the  previous  action. 

Administered  merely  as  a  Rorbefacient,  the  effects  of  this  remedy  are  often  insen- 
rible,  its  action  being  exerted  in  a  very  slow  and  gradual  manner,  yet  hardly  ajiy  the 
less  efllciently.  This  kin<l  of  action  \a  particularly  desirable  in  chronic  diseases, 
ittende*!  with  a  cripple<l  condition  of  the  tissues  from  semi-orgauized  deposits,  and 
SD  enfeeble<l  state  of  tlie  general  system.  Under  such  cireumstruices,  active  raercu- 
rialization  is  altogetlier  inathnissible,  from  its  irritating  and  prostrating  ed'ects;  while 
•  more  gentle  and  persistent  course  is  often  foHoived  by  tire  greatest  benefit,  the 
gums  being  merely  touched,  or  rendered  slightly  red,  tumid,  and  tender,  as  an  evi- 
dence of  the  silent  operation  of  the  remedy. 

The  best  form  of  exhibition  of  the  remedy  is  calomel^  blue  mass,  or  mercury  with 
chalk.  Where  a  prompt  and  powerful  impression  is  desired,  as  when  there  is  high 
ioll.'uumatory  action,  likely  to  prove  speciltly  overwhelniing  in  its  efiects,  not  only 
threatening  strueturo  but  life,  the  medicine  should  be  given  in  large  and  frerjuently 
repeated  doses,  bO  as  to  keep  up  a  decided  and  well-sustained  inHuence.  For  this 
par|>ose  the  best  artiele  is  calomel,  in  doses  of  thr»o  to  five  grains,  a<lminislered 
every  three,  six,  or  eight  hours,  until  we  have  attained  the  object  of  its  exhibition. 
When  the  case  is  at  all  urgent,  as,  for  example,  in  croup,  pneumonitis,  or  carditis,  no 
time  is  to  be  lost;  whatever  is  done  must  be  <lone  quickly,  with  a  bold,  vigorous 
hand;  the  remedy  must  be  given  in  full,  not  in  small,  insutljcieut  quantities,  or  in  a 
bltering,  hesitating  mannez*.  There  is  but  a  short  step  between  the  disease  and  the 
grave,  the  struggle  is  one  of  life  and  death,  and  the  victory  must  be  accomplished, 
if  accomplishc<l  at  all,  at  all  hazard,  present  or  future.  When  the  disease  is  less  vio- 
lent, or  the  organ  involved  Icns  imiiortiint  to  life,  the  metlicine  is  exhibite<l  in  smaller 
and  at  longer  intervals,  and  then,  too,  instead  of  calomel,  the  milrler  forms 
used,  as  blue  mass,  or  gray  pow*Ier.  Where  a  chronic  or  insensible  im|ires- 
«5bd  19  desired,  the  biehtoride  ran}'  be  given  insieail  of  calomel  or  blue  mass,  or  the 
latter  may  be  employed  in  bnudler  doses.  Other  forms  of  niercury,  to  l)c  menlinned 
L*after,  as  the  iodide,  cyanuret,  and  deuto-phosphate,  are  often  beneflcially  pre- 
il>ed  in  chronic  diseases  of  the  skin,  in  glandular  enlargements,  in  chronic  atfec- 
kns  of  the  Joints,  and  in  tertiary  Byi>hilis.  Mercury  with  chalk,  or  gray  pow<ler, 
great  favorite  with  some  practitiouers  in  inflammatory  diseases  of  children  and 
Bged  |»ersons ;  but  I  now  rarely  use  it,  having  frequently  found  it  to  nauseate  and 
to  be  unworthy  of  reliance. 

To  prevent  the  mercurial  from  running  off  by  the  bowels,  it  is  usually  necessary 
to  combine  it  with  a  certain  (piuntily  of  <jpiura,  as  a  fourth  of  a  grain,  half  a  grain, 
or  even  more,  with  each  dose,  a«-enrdiiig  ti>  the  |tarticulnr  exigencies.  In  children, 
and  in  all  cases  affecting  the  brain,  opium  should  be  given  with  great  caution,  espe- 
cially during  the  violence  of  the  morbiil  action.  When  the  skin  is  hot  anrl  dry,  the 
mereurial  should  cither  be  entirely  withhelel  until  further  deph;tion  has  been  practised, 
or  it  shoidd  l>e  united  with  some  dia].»l«<jretic,  as  tartar  emetic,  ipccactianlia,  or 
Dover's  powder.  (Jriping,  which  is  so  liable  to  occur  during  tfie  jirogrcss  of  the 
treatment,  sliould  be  counteracteti  by  carminatives  and  laxatives,  as  oil,  salts,  or 
magnesia. 

The  administration  of  so  potent  a  remedy  as  mcrcnry  shoidd  be  most  faithfully 
watched.  No  judicious  practitioner  nses  it  heedlessly  or  eakelessly.  He  knows 
that  it  is  a  remcfly  for  good  or  for  evil,  and  he  therefore  emtiloys  it  wisely  and 
prop»er|y ;  opportunely,  not  out  of  time.  As  soon  as  he  discovers,  by  the  fetid  state 
of  the  breath,  the  red  and  tumid  appearance  of  the  gums,  the  metallic  taste,  and  the 


increased  flow  of  saliva,  tbat  the  object  of  its  exhibition  has  been  attained,  he  either 
omits  it  altogether,  or  gives  it  only  iu  very  snnill  iiuautity,  and  at  long  intervals.  He 
does  not  persist  in  its  administration,  as  wus  onee  the  custom,  uutU  the  tongue  is 
too  big  for  tire  muuth,  tlie  teeth  droji  from  llieir  soekets,  articulation,  deglutition, 
and  evLMi  hreathirij;  are  almost  impo^sHible,  and  the  eountenaiice  presents  a  distorted 
and  hideou-j  aspect;  he  suuply  tonehes  the  giuus,  maintaining  the  impression  thus 
made,  if  necessary,  on  account  of  the  continuance  of  the  morbid  action,  or  letting 
it  die  out,  if  the  disease  has  been  arrested. 

There  are  certain  indivi*.luu)3  who,  from  idiosyncrasj',  or  tlie  former  use  of  mercury, 
cannot  take  this  medicine,  even  in  the  sraaUest  quantity,  without  being  violently 
salivated.  To  avoid  tliis  occnrrencc.  so  exceedingly  disagreeable  both  to  the  patient 
and  tlie  [iractitioner,  dne  inquiry  should  always  be  made  witii  a  view  of  ascertaining 
this  fact,  previouHly  to  the  administration  of  the  remedy.  On  tlie  other  hand,  there 
are  persona  who  cannot,  under  any  cirenmatanoes,  be  constitutionally  impressed  with 
mercury,  however  largely  it  may  be  used.  They  are  rae]eury-]iroof.  It  apparently 
fails  to  enter  the  system  in  any  fonn,  combination,  or  mode  of  exhibition.  In  such 
oases,  nnd  also  when  the  system  is  not  as  promjit  in  responding  to  tlie  etfect  of  the 
medieiiH!  as  ia  desirable,  the  article  shonid  ha  conjoined  with  some  nauseant,  aa 
i|>ecaeuanha  or  tartar  emetic,  so  as  to  produce  nitire  tlioruugh  relaxation  of  tlie 
system.  The  operation  of  the  medicine  may  also  1k'  aided  with  frictions  of  mercurial 
ointment  upon  the  groin,  the  inside  of  the  thighs,  the  aim,  and  axilla,  thrice  in  the 
twenty-four  hours,  for  fifteen  miiuites  at  a  time,  the  inunction  lieing  performed  near 
a  fire,  with  the  hand  well  protected  with  a  pair  of  gloves,  otherwise  the  assistant 
may  salivate  himself  long  before  he  succeeds  in  affecting  the  patient.  From  one  to 
twoi^rachms  of  the  ointment  will  sufllee  at  each  application.  Employcfl  in  this  way, 
the  eifect  is  sometimes  more  rapid  than  when  the  meiUcine  is  given  internally,  though 
the  constitutional  !m[)ressiiin  is  more  mild  and  evaneseenl.  Tlie  practice,  however, 
is  a  very  filthy  one,  and  has,  on  that  aceoutit,  become  almost  obsolete. 

Not  nnfreqiiently,  especially  in  persons  of  very  delicate  skin,  the  effect  of  the 
remedy  may  reaiiily  l>e  obtained  bj'  wrapping  round  each  arm  a  broad  piece  of 
flannel,  well  smeared  with  mercurisil  ointment,  and  worn  until  the  gnms  are  slightly 
tender,  a  small  qnnnlity  of  fresh  unguent  being  added  once  a  day. 

Kapid  ptyalism  may  lie  eff'ecte:!  by  the  use  of  sup]>ositories,  composed  each  of  a 
drachm  of  strong  mercurial  ointment,  rendered  stilf  with  a  little  tallow,  and  inserted 
into  the  rectum  every  eight  hours,  the  bowels  having  liei'U  well  emptied  previously, 
and  then  locked  up  with  a  fuU  dose  of  opium  in  order  to  secure  retention.  The 
gnras  under  this  remedy  occasionally  become  quite  tender  within  the  first  twenty- 
four  hours,  and  in  hardly  any  case  does  the  lime  reqnireil  oxece<l  two  d.iya. 

There  are  various  circumstances  which  altogether  emit  ra-indicate  the  use  of  mercury 
in  almost  any  form.  Persons  of  a  strumous  habit  of  body,  the  ohl,  the  infirm,  the 
ill-fed,  the  badly-clothed,  and  the  anemic,  are  particularly  prone  to  sutler  frnto  the 
use  of  the  remedy,  even  when  exhibited  in  very  smidl  quantity.  It  is  in  subjects  of 
this  descii|»tion,  more  eH|>ecially,  that  we  witness  tlmse  frightful  ravages  of  the  mouth, 
teeth,  jaws,  an(i  clieeks,  fi>rmerly  so  common  in  this  country  from  the  reckless  and 
indiscriminate  exhibition  of  this  class  of  medicines. 

Finiilly,  it  salivation  should  accidentally  set  in,  the  best  remedies  will  Iw  astringent 
gargle-!,  cooling  laxatives,  emnllient  applieiitions  to  the  face  and  neck,  and  the  liberal 
use  of  nnodynea,  to  aUay  pain  and  nervous  irritation.  The  lotitm  which  I  have 
found  most  eliicacioua  is  a  solution  of  Goulard's  extract,  in  the  proportion  of  one 
dmchm  to  eight  ounces  of  water,  used  every  huur  or  tw*t,  the  only  objection  to  it 
being  that  it  discolors  the  teeth,  an  effect  which,  hi>wever,  soon  disappears  of  its  own 
aceord.  Gargles  of  alum,  tannin,  copper,  zinc,  creasote,  nnd  other  nslringent  sub- 
sl;iiK'e«  also  prove  Itcnefieial,  especially  if  not  em|>li>y(d  too  strong.  When  the 
infi:vmraation  runs  ven"  high,  leeches  t(»  the  throat  nnd  j>ws  are  indicated;  and  it 
may  even  be  necessary  to  scarify  the  tongue,  to  [irevent  suflbcntion.  Excessive  fetor 
is  allayed  with  chlorinated  soila  nnd  ot  her  suitable  means. 

The  best  internal  corrective  of  salivation,  perhat»s,  is  chlorate  of  potnssa,  admin- 
istered in  doses  of  fifteen  to  thirty  g-VMins  three  or  four  times  n  day,  in  a  large 
quantity  of  sweetened  gnm-water,  or  lemonade,  to  rentier  it  more  solnbK".  This 
medicine  seems  to  act  with  peculiar  efliency  upon  the  dijestive  organs,  and  may 
often  be  advantageously  resorted  to  as  a  prophylactic  iluring  the  exhibition  of  mer- 
cury.    It  may  also  be  beneficially  employed  as  a  gargle,  IVom  one  to  two  drachms 


OBAP.    Ill 


being  dissolved  in  a  pint  of  water,  and  the  Bohition  used  every  two  or  three  hours. 
In  very  intractable  cases  of  ptyaliain.  an  emetic  of  ipeeacuanlia,  morning  and  evening, 
will  ollen  answer  when  almost  everything  else  haa  tailed.  « 

4.  Emetics. — Emetics  are  not  as  often  use<l  n(»w  ns  tliey  were  formerly  in  the 
treatment  of  inflamttiution,  their  erai)loyinent  Imvinfr  been,  in  grcrtt  nicitsiire,  8U|>er- 
Kdfd  by  cathartics  ami  other  evaciiants.  Tlieir  exhibition,  at  tlie  prt'sent  day,  is 
limited  utmost  exclusively  to  cases  in  Miiieh  tlierc  is  marked  gastric  and  biliary 
denngemejit,  as  denoted  by  tbe  nausea  and  vomiting,  the  lieadache,  lassitude,  and 
pnin  iu  tbe  back  and  limbs,  which  sometimes  so  greatly  op|)re3s  tlie  patient  in  the 
earlier  stages  of  his  illness.  Wlieu  these  syni|jturasi  me  present,  and  there  is  no 
eontra-indication,  an  emetic  otlen  acts  like  a  charm,  not  only  ridding  the  stomach  of 
irritating  matter,  but  allaying  vascular  exciteraent|  promoting  perspiration,  ami,  in 
fact,  unlocking  all  the  secretions.  The  great  Desaidt  ami  liis  pupils  were  jiarticularly 
fi>nd  of  this  mode  of  treatment  iu  erysipelas,  and  I  have  oftm  witnessed  its  IvL-nefieijil 
edccts  in  this  and  similar  diseases.  Emetics  an?,  of  course,  ncjt  ust-d  in  tlie  pUlegraa- 
Bia»  of  tbe  BulHliaphragmatic  oi^ans,  as  gastritis,  enteritlR,  peritonitis,  hejiatilis,  and 
cystitia,  inasmuch  as  tlie  concussion  caused  l<y  tlieir  actiim  would  inevitably  prove 
iujtirious.  For  the  same  reason  they  arc  withheld  in  wounds  of  tbe  intestines,  in 
hernia,  in  fractures,  and  in  dislocations.  In  cephalic  and  cardiac  diseases  they  are 
iIbo  carefully  avoided. 

The  best  forms  of  adraitdst ration  are  tartar  emetic  and  ii>eoacuanha  ,■  common  salt, 
atom,  and  ground  mustard,  also  occasionally  answer  a  gof)d  poriwse,  tlieir  effect  being 
generally  prompt  au<l  ellicient.  Whatever  substance  !>e  employed,  its  use  siiould  be 
followed  bj'  large  dnuights  of  tepid  water,  cinimomilc  tea,  or  infusion  of  valerian,  the 
latter  being  particularly  beneficial  in  nervous  and  tiysterical  subjects.  As  a  general 
mle.  taitar  emetic  shouM  never  be  given,  on  accoimt  of  its  sedative  and  irritating 
vIkcVi,  to  very  young  children  and  to  persons  enfeebled  by  age  and  disease. 

5.  Depre»wnntK Depressants,  sedatives,  or  nauseants,  are  justly  entitled  to  a  high 

position  in  the  scale  of  nntipidogistic  agents.  As  their  name  implies,  they  are  reme- 
dies wliifh,  by  lowering  the  action  of  the  heart,  lessen  the  momentum  of  the  circula- 
tion, and  diminish  the  flow  of  blood  to  the  aflected  tissues.  Tiiis,  however,  is  not  the 
only  goo<l  they  are  capable  of  doing ;  by  the  impn-sston  wliich  they  make  upon  the 
nervous  and  sanguiferous  systems,  tliey  art'  instrumental  in  re-establisbuig  Jind  im- 
proving the  secretions,  and  in  thus  iiidirectly  controlling  the  morbiil  action.  There 
is,  in  (act,  not  a  single  organ  wiitch  docs  not  feel,  to  a  greater  or  less  extent,  their 
influence,  or  which  is  not  brouglit,  more  or  less,  under  their  dominion.  The  ellect  of 
this  o|>eration  is  ollen  witne8se<l  during  the  exhibition  of  tartar  emetic  in  nauseating 
doses,  in  the  relaxed  skin,  the  softened  ]tulse,  the  moistened  tongue,  and  the  pallid 
countenance,  all  bearing  testimony  to  the  universal  impression  of  the  remedy.  Juili- 
ciously  employed,  depres3.ints  are  amoiiij  the  most  valuable  and  ellieient  aiitiplilogistic 
mi'ans  we  possess,  and  they  have  the  advantage  that  they  may  often  l»e  used  without 
any  preliminary  dejjletion.  Their  benellcinl  etfects  are  particularly  conspicuous  in 
infUmmation  of  the  respiratory  organs,  the  eye,  the  joints,  and  the  fibrous  structurtis,  as 
well  as  in  certain  forms  of  inflammation  of  the  skin  and  cellular  tissue.  In  many  of 
these  affections,  if,  indeed,  not  in  all,  they  have  almost  entirely  superseded  the  use  of 
tbe  lancet  and  other  evacuants,  their  controlling  itiflucnee  over  the  raorbiil  action 
being  generally  most  striking  and  satisfaetory.  Tlu-ir  etbeacy  is  hardly  less  apjmn-nt 
in  many  of  the  diseases  of  the  sulviliaphragmatic  viscera;  but  their  exliibili<jn  here 
demands  greater  care,  and  vigilance,  as  their  emetic  efleets  could  not  fail  to  prove  pre- 
judicial. Their  employment  is  jjarticularh'  adat>tefl  to  the  treatment  of  acute  inflam- 
mation of  young,  robust  subjects,  whose  Hystems  require  to  he  rajiidty  impressed  in 
order  to  arrest  the  progress  of  their  diseases.  Infonts  and  children,  tlip  old,  iidirin, 
and  diH;repit,  do  not  bear  their  use  well,  and  often  siuk  under  their  injudicious  admin- 
istration. 

The  most  trustworthy  depressants  are  tartar  emetic  and  ipecacuanha,  to  which  may 
be  adde<l  aconit«,  veratnim  viridc,  and  dicitalis,  the  latter  of  which,  however,  hobls 
a  very  sul>ordinate  rank.  Of  the  de|>ressing  eH'e<its  of  bleeding  I  have  already  sjinken, 
and  pointivl  out  the  circum stances  under  which  they  may  be  most  readily  pro<iuced. 

Tnrtar  t'inrtit\  as  a  depressant,  may  be  administered  in  iloses  varying  from  the 
eighth  to  the  fourth  of  a  grain  repeated  every  two,  three,  or  four  hours,  according  to 
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their  impression,  which  sliould  be  steadily  maintainetl  mitil  the  object  of  the  adminis- 
tratiim  uf  tlie  remedy  has  been  fully  attainetl.  It  will  generally  be  safeat  to  begin 
with  a  Hiuall  quitntity,  and  to  increase  it  gradually  if  it  be  found  to  be  borne  well  by 
the  stoHiaeh.  Sometimes  the  first  few  tloses,  even  if  »mali,  ijro<iuee  pretty  aetive 
emesin;  but  this,  so  far  from  being  injurious,  wilt  eoininonly  be  highly  benetieial,  by 
rt'hixiug  the  Mystem  :md  opening  the  etnuuctories.  By  and  by,  gasti'ic  tolerunee  will 
be  estal)lished,  hikI  then  tlie  rumt!<ly  will  often  be  borne  in  extraon-linary  quantities, 
thdugh  we  never  emphiy  it  iu  the  euunuous  doses  reeommended  by  llasori,  Thotnasoni, 
and  other  disciples  of  tUu  Italian  school.  In  this  country,  indeeil,  we  seldom  give  aa 
much  at  a  single  dose  aa  half  a  grain,  llie  average  quantity  rarely  exceeding  oue-half 
or  on(.--tliinI  of  that  atiiouut.  The  Italian  practitioners,  on  the  contrary,  often  gave 
five,  ten,  ftnd  even  fifteen  grains  at  a  dose. 

When  antimony  is  iidmiiiisteretl  in  a  proper  and  persistent  manner  after  the  powers 
of  the  system  have  been  lowered  by  general  bleeding,  its  effect  is  to  depress  the  heart's 
afftion  still  further,  to  prevent  the  tension  of  th«  vessels,  and  to  favor  the  passage  of 
the  blood  at  the  seat  of  the  disease.  A  continuance  of  the  i-eniedy  increases  the 
watery  poi  tii>ns  of  the  blood,  and  diminishes  the  quantity  of  solid  matter,  especially 
the  amount  of  fibrin. 

The  beneficial  elfeets  of  tartar  emetic,  as  a  depressant,  may  often  lie  greatly 
enhanced  by  the  addition  to  each  dose  of  a  small  quantity  of  the  salts  of  morphia, 
just  enough  to  produce  a  calming  and  diaphoretic  impression.  Such  a  combination 
is  particnl.trly  serviceable  in  nervous,  ii'ritable  persons,  and  in  subjects  who  have 
been  debilitated  by  intemperance  and  other  causes  of  exhaustion.  When  the  article, 
given  by  itself,  is  productive  of  vomiting,  it  should  never  be  used  in  any  other  way. 
In  cliildren,  too,  such  a  mode  of  exhibition  is,  as  a  general  rule,  indispensable. 
Sometimes  the  article  may  be  advantageously  administered  along  with  the  neutral 
mixture. 

The  dose  of  iperacuanhOf  as  a  depressant,  varies  from  a  fourth  of  a  grain  to  a 
grain  and  a  half,  according  to  the  age  of  the  patient,  and  m;vy  be  used  alone  or  in 
combjiiatirm  with  an  ano<lyi)e,  as,  indeed,  is  usually  found  best.  A  nauseant  etfect 
may  be  kept  up  in  this  manner  almost  as  long  as  may  be  desired,  but  the  impression 
is  less  pervasive  and  far  inferior,  in  every  respect,  to  th.at  i>roduccd  by  tartar  emi-tic. 
Un  this  account,  however,  the  medicine  is  peculiarly  adapted  to  the  treatment  of  in- 
flammatory atfectiuns  of  children,  who,  as  sJreatly  stated,  seldom  bear  the  operation 
of  antimony  well. 

Whichever  of  tliose  two  articles  be  employe*!,  it  will  be  well  to  withhold  all  drinks 
from  fifteen  minutes  to  half  an  hour  after  the  exhibition,  .is,  when  this  pree^nution  is 
neglecte<l,  they  are  very  liable  to  cause  vomiling.  At  the  end  of  this  time,  however, 
diluents,  cool  or  tepid,  may  be  used  with  the  greatest  benefit,  from  tlieir  tendency  to 
promote  relaxation  and  secretion. 

0(  tli(jitaliif  I  have  not  been  led  to  form  a  very  favorable  estimate  as  a  depressant 
or  sedative.  I  was  formerly  in  the  habit  of  employing  it  a  great  deal  in  varioua 
forms  and  combinations,  as  well  as  in  various  forms  and  stages  of  inflnmrantory 
disease,  an<l  yet  it  would  be  difficult  for  me  to  recall  a  solitary  case  in  wliieli  I  ch-riveti 
any  appreciable  benefit  from  it.  1  have,  therefore,  of  late  years  altogether  abandoned 
its  use. 

Aconite  is  a  powerful  antiphlogistic.  The  form  in  which  it  is  usually  exhibited  is 
the  saturated  alcoholic  tincture  of  the  root,  prepared  according  to  Fleming's  formula, 
the  dose  of  which  is  from  one  to  five  drops  repeatefl  every  two,  three,  or  four  hours, 
until  it  has  produced  its  peculiar  depressing  effect.  The  lH?st,  because  the  safest, 
plan  is  to  begin  with  a  small  qnaiitity,  and  to  increase  it  gradnally  and  cautiously 
until  it  brings  down  the  pulse,  which,  in  the  course  of  a  few  hours,  often  descends 
twenty,  thirty,  forty,  and  even  filly  beats  in  tlie  minute,  the  surface  at  the  same  time 
becoming  batlied  with  perspiration.  In  large  doses,  it  is  powerfully  sedative  and 
anodyne,  but  it  should  never  be  given  in  this  way,  on  account  of  its  prostrating  influ* 
ence.  It  is  particularly  adajitcd  to  neuralgic,  gouty,  and  rheumatic  affections,  and 
to  the  higher  grades  of  traumatic  fever;  and  my  practice  generally  is  to  coml>ine  it 
with  tartar  emetic  and  eid]>hate  of  morphia,  as  this  insures  a  more  prompt  and  bene- 
ficial action  than  when  given  by  itself. 

Veratrum  viruie  exerts  a  powerfid  influence  upon  the  action  of  the  heart  and 
pulse,  very  similar  to  that  of  aconite,  only,  if  possible,  still  more  certainly.  The 
dose  of  the  saturated  alcoholic  tincture  of  the  root,  the  form  of  the  medicine  most 
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generally  employed,  is  from  five  to  eight  tlmps,  repeated  every  two,  three,  or  four 
iiciiirs,  until  it  lias  se»sil)ly  reduced  tbu  force  nud  frequency  of  the  pulse,  wlieii  it  is 
eillicr  8U8f)ended  or  jjiveu  in  sinaller  quuiilily.  As  veiutrum  viride  is  nij  nrticle  of 
greiit  poteuey,  it  is  impossible  to  be  too  earciiil  iu  its  uwe.  If  enrried  loo  I'ar,  it 
auscs  nausea  and  vomiting,  exeessive  prostration,  faiutness,  vertigo,  dimness  of 
giglit,  aud  other  daogeroiis  symptoms.  It  is  iipplicable  to  the  sutue  elass  of  cases  as 
loimile^  and  may  be  exhibited  either  by  itself  or  in  union  with  morphia  and  tartar 
emetic.  The  bcBt  means  for  couuteractlug  its  depressing  eHects  ore  opiates  aud 
alcoholic  stimulauts. 

C.  Diaphoretics. — Diaphoretics,  in  tlieir  mode  of  action,  bear  the  same  relation 
U>Ww  skin  as  eutbartioB  bear  to  tlie  bowels.     They  eonmitute,  therefore,  a  hiphly 
un|K)rtant  class  of  remedies  in  inllaninmtion,  from  the  faculty  which  they  possess  of 
ffsloring  and  moditying  the  cutaneous  perspiration,  the  8U]>pres^i<iii  of  wlii<li  is  a 
fretjQent  source  of  disease.     As  the  qu.antily  of  perspiratii>n  dialy  thiowii  off  by  the 
skin, in  the  normjd  stale,  varies  from  twenty  to  thirty  ounees,  the  retention  of  such 
u  amount  of  material  in  the  system  must  necessarily  exert  n  most  prejudicial  inllu- 
enee  upon  the  sutfering  org.'in.     The  inqvortnnce  of  a  eriticid  sweat,  as  it  was  called 
ly  the  aneient  physiciiuis,  in  putting  a  stop  to  disease,  has  long  been  familiar  to  the 
pnctitioner,  and  tlie  employment  of  diaphoretics  is  only  an  attempt  to  imitate  nature's 
efforts,  in  removing  a  cause  of  morbid  action,  or  restoring  a  secretion  which  has  been 
(D|ipree8e<l  in  eonseqnenec  of  the  changes  wliich  that  action  has  induced  in  the  general 
system.     As  in  tlie  case  of  purgatives,  depletion  should  nlways  precede  the  employ- 
ment of  the  nMuedy,  so  should  it  in  the  ease  of  diaphoretics,  a  n-lfixed  condition  of 
the  body  always  powerfully  predisjjosing  to  a  favorable  action  of  the  medicine. 

ilthough  the  class  of  dia[ilK)retics  is  very  large,  there  are  only  a  few  articles  that 
ari'  n-ally  at  all  reliable,  or  lhj)t  are  much  emjitoyed  by  the  experienceci!  |»rnctitioner. 
These  are  tartar  emetic,  ipecaciutnhn,  and  Dover's  powtler,  aided,  if  necessmy,  by  lepid 
driiik;?,  and  sponging  of  the  surface  with  tepid  wjiter.  The  sjiirit  of  Wintlenrus,  in 
comhiruition  with  a  small  (luantity  of  spirit  of  nitrous  ether,  m;ikes  a  mild  diaphoretic, 
|4pd  is  often  used  in  low  st.'igcs  of  the  system.  The  eHiency  of  antimony,  which 
foerves  the  highest  rank  in  this  class  of  remedies,  will  be  greatly  increased  if  it  be 
given  in  union  with  morphia,  the  two  articles  thus  counteracting  the  bad  erteets  which 
tbey  might  produce  if  administered  singly,  at  the  same  time  that  they  subdue  tlie 
IIbuI's  action,  K'lax  the  skin,  relieve  pain,  and  induce  sleep,  Tlie  best  form  of  exlii- 
llition  is  a  watery  solution,  each  dose  containing  from  the  eighth  to  the  tenth  of  a 
gmin  of  antimony,  with  from  one-fourtli  to  one-eighth  of  a  grain  of  moii this,  repentKl 
every  two,  three,  or  four  hours.  IpecacuiLidia  is  adiijtted  chiefly  to  children  and  (dd 
persons,  and  to  the  latter  stages  of  the  disease,  and  may  be  given  alone,  or,  what  is 
preferable,  with  some  of  the  sidts  of  opium.  The  ordinary  dose  of  Dover's  powder, 
for  an  atlult,  is  ten  grains,  but  1  seldom  use  less  than  liftceii,  and  frequently  as  nnuiy 
as  twenty,  rei)eated  every  eight,  ten,  or  twelve  houi's.  The  action  of  these  r<>nie(liefl 
slioukt  always  be  aide<l  by  tepid  drinks,  and,  if  there  be  much  dryness  of  tlie  suifaee, 
by  frefpient  sjx)nging  of  the  body  with  tejiid  water.  During  very  hot  wcatlier.  and 
m  high  states  of  indammation,  cool  ablutions  are  often  more  ellicient,  as  well  as  more 
grateful,  than  warm. 

When  nausea  exists  along  with  a  very  arid  condition  of  the  skin,  excessive  tliirst, 
nd  inordinate  restlessness,  the  very  best  diaphoretic  is  lemoti-juice,  in  Inblespoouful 
doses,  saturated  with  bicarl)onate  of  pf>tassn,  tlie  salt  being  added  slowly  and  gradu- 
ally until  all  ettervescence  ceast-s.  The  addition  of  a  little  syrup  of  ornnge-peet 
renders  tlie  mixture  more  ])alatable.  When  an  arterial  sedalive  is  requirerl,  the  object 
inny  readily  be  obtained  by  combining  with  each  dr»se  a  minute  quantity  of  tartar 
emetic,  as  the  tenth  or  twelfth  of  a  grain,  or  a  few  dn>|>s  of  tincture  of  aconite, 

Bitthing  is  not  often  employed  in  the  treatment  of  acute  inflammation,  on  account, 
chiefly,  of  the  inconvenience  and  fatigue  atlending  the  operation.  In  the  cJironic 
^form  of  the  disease,  however,  it  is  frequently  a  remedy  of  great  viilue,  espi'citdly  in 
Lions  of  the  skin,  joints,  and  alKlominal  viscera.  The  water,  which  m«y  besinqile 
'medicated,  is  used  at  various  degrees  of  temperature,  tlio  tepid  liath  ranging  from 
85  to  92  degrees  of  Fahrenheit,  the  warm  from  Wl  to 'm;,  and  the  hot  from  DH  to  1 12. 
A  very  ejccellent  and  convenient  mode  of  conveying  moist  and  hente<l  air  to  the 
[latient's  Itorly.  as  he  lies  in  bed,  consists  in  attaching  one  end  of  a  tin  tulM>,  from 
Uinw  to  four  feet  in  length,  to  a  teakettle  filled  with  hot  water,  the  other  end  being 
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placed  under  the  bedclothes.  Copious  perspirution  usually  promptly  follows  the 
application,  which  may  he  luaiutjiiinnl  for  aii^"  desirahle  period.  The  IboUhulh  is 
occasiounlly  useil  with  Rtlvfintage,  htit  to  derive  lull  beuetit  from  it  the  palit;nt  !>huuld 
be  wi'U  c'overe<l  up  in  hed,  his  feet  huBigiiig  in  tlie  water  placed  iu  a  suitahle  tub  u^juQ 
a  chair,  the  immersioti  bi^iiig  ooiitiiiued  Jrom  tliirty  to  sixty  minutes.  The  hip-bath 
is  employed  cbieHy  in  all'ectiuus  of  the  geiiilo-urluary  orgaus. 

7.  Diuretics. — Pinretics  are  medicines  intended  to  restore  and  modify  the  renal 
secretion,  which  is  invariably  more  or  less  changed  iu  all  acute  infl;nnmatorv  afl'ectious. 
Their  etuploymeiit  is  always,  as  a  general  principle,  preceded  by  various  depletory 
me:tsures,  ami  they  are  never  given  in  iiifliiinniation  of  the  kidneys  and  bladder. 
Tlieir  jidniinistration  is  usually  acoompained  by  mucilaginous  drinks,  but  these  are 
not  at  all  necessary  to  their  beneficial  ctlects,  ordinary  fluids  answering  quite  as  welL 
Tiicy  may  be  conveniently  arranged  under  three  distinct  heads,  the  lirst  including 
those  articles  which,  when  recciveil  into  tlie  system,  depurate  the  blood,  and  increase 
the  (pittntity  of  solid  matter  of  the  nrine,  as  tiie  nitrate,  acetate,  jind  bitartrate 
of  potassa.  The  second  class  comprises  colchieum,  squills,  and  otiier  vegetable 
dim"  tics,  wliich  carry  off  the  watery  portions  of  tlie  blood;  while  the  third  consists 
piiiuipnJlv  of  copaiba  and  cubcbs,  which  not  only  augment  the  renal  secretion,  but 
exert  a  peculiar  inOueui-e  ui)()n  the  mucous  mcuibraiie  of  the  bladder  and  urethra,  as 
is  evinced  in  cystitis  mid  gotiorrh<ca.  Of  these  various  articles,  the  most  important, 
in  the  treatment  of  acute  inflarnnmtiou,  arc  nitrate  of  potassa  and  colchieum.  The 
foniKT  may  be  exhibited  in  doses  oflifteen  to  thirty  grains  every  three,  four,  five,  or 
six  hours,  in  a  large  quantity  of  water.  Instead  of  the  salt,  spirit  e>f  nitrous  ether  is 
often  employed,  especially  when  a  gentle  and  slightly  stimulating  diuretic  is  needed. 
Colchieum  is  gciieially  given  in  the  form  of  the  vinous  tincture  of  the  seed,  in  doses 
varying  from  ten  to  fifty  drop^,  «ev<'rnl  times  in  tlie  day  luid  night.  My  jiractice 
usually  is  to  employ  one  draciun  along  with  ludf  a  grain  to  a  grain  of  sulphate  of 
morphia  every  evening  at  bedtime.  In  this  way  the  me<licine  produces  a  much  more 
decided  impression  upon  the  system,  as  well  as  upon  the  remd  secretion,  increasing  its 
quantity,  and  freeing  it  of  lithic  acid,  aufl  prolmbl}-,  also,  of  other  nitrogenized 
elements.  Jloreover,  it  usually  acts  upon  the  bowels,  bringing  away  thin  watery 
evacuations,  especially  when  employed  by  itself;  and  in  large  quantities  it  often 
vomits.  One  full  dose,  administered  in  this  manner  at  bedtime,  is  far  superior  to 
three  or  four  small  ones,  which  often  only  fret  and  irritate  the  kidneys  and  bowels, 
placing  them  in  a  condition  ill  calculated  to  correct  morbid  action. 

The  alkalies,  used  as  diuretics,  combine  with  the  acids  in  the  system,  and  therefore 
generally  pass  olf  as  sidts.  Their  value,  as  remedial  agents,  consists  not  only  in 
nentrnlizing  these  products,  always  so  injurious  whea  iu  excess,  but  iu  retarding 
the  formation  of  blood,  in  dissolving  the  fibrin,  and  in  diminishing  the  qmmtity  of 
albumen. 

8.  Anodyne.H. — There  is  no  class  of  Tcmediea  which  requires  a  greater  amount  of 
nice  judgment  and  correct  discrimination,  iu  respect  to  their  selection,  mode  of  com- 
bination, and  time  of  administration,  than  anoilynes.  The  subject,  therefore,  is  one 
that  should  l>e  carefully  studied  by  every  one  desirous  of  acqiuriug  aecui"ate  views  of 
tiieir  practical  application  in  the  treatnu-nt  of  inflammatory  nlfcctions.  My  conviction 
is  that  tlu'se  remedies  are  not  used  euillcicntly  freely,  and  that  they  are  capable,  when 
|>ropprIy  exhibited,  of  all'oiding  immense  benefit, not  only  in  allaying  pain  and  inducing 
sleep,  but  frequently  also  in  controlling  morbid  action,  and,  consequently,  in  abridging 
its  course  and  [treventing  its  ravages. 

The  same  rules,  as  it  respects  the  premising  of  dei»letory  measure-s,  are  applicable 
to  anodynes  as  to  cathartics.  Thus,  first,  wlicncver  there  is  ])lethora,  fecal  distension, 
or  flisoriler  of  the  secretions,  their  correction  should,  if  J10st^ible,  precede  the  exhibi- 
tion of  the  opiate.  Sometimes  a  full  dose  of  morphia  is  made  to  succeed  a  large 
bleeding,  or  an  active  pmgntive,  the  medicine  then  exercising  a  decidedly  scdntive 
and  soothing  infiuencc.  Administered  before  the  system  hns  lieen  |tr<iperly  relaxed, 
the  medicine  rarely  fails  to  increase  the  vascnhir  action,  to  lock  up  the  secn-lions, 
to  produce  headache,  to  prevent  sleeft,  and  to  augment  thirst  and  restlessness. 

Secondly,  the  medicine  should  always  be  exhibite<l  in  full  doses,  as  it  will  thus  make 
a  much  stronger,  as  well  as  a  much  more  soothing,  impression  than  when  it  is  taken 
in  small,  and  frequently  repeated  doses.     With  the  precautious  pointed  out,  an  avhdt 
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will  bear,  when  the  symptoms  are  at  all  urgent,  from  two  to  four  pn*«''ir's  of  opiuu!,  or 
il-.  eqiiivHlent  of  morpljiu,  every  twelve,  figlitefiJ,  or  l.ueiUy-f"ur  hours.  The  eltecti* 
of  the  remedy  raust  t.>e  steadily  wutehecl,  es{»tifially  if  the  [Jittieiit  is  a  eliiUl,  or  if  there 
is  any  tmdue  cerebral  excitement.  Should  the  pulse  inerease  in  Inllness  ami  vigor 
DDiler  its  induenco,  the  skin  Injconie  more  hot  and  dry,  or  the  vigilance  and  rebtless- 
ntsa  augment,  repetition  is  temporarily  8usi>ended,  until,  by  further  depletion,  the 
system  is  placed  in  a  more  favorable  cimdition  for  ita  reception. 

Thinlly,  the  beat  jxiriod  for  the  exlnbition  of  the  medieine,  when  tljore  is  no  imtne- 
diate  necessity  for  its  use,  is  towanla  bedtime,  tlKi  piitient  boing  thus  more  likely 
to  obUiin  quiet  and  refreshing  sleep  ufter  thtt  removal  of  tight  and  other  external 
8ticaulant-«t. 

Fourthly,  when  there  is  excessive  pain  alon^i  with  preat  dryness  of  surfaet^and  the 
depletion  has  already  been  carried  to  a  8ulticient  extent,  the  anodyne  shouhl  be  eom- 
bim«l  with  a  diaphoretic,  as  i|>ei-acuanha,  or,  what  is  better,  tartar  emetic,  or,  instead 
of  tliiii,  a  full  dose  of  Dover's  powder  is  liiven. 

Anodynes  are  particularly  benetieial  in  iuflamraation  attended  with  virdont  liain, 
wjiidi.  by  its  persistence,  might  raftiilly  wear  out  the  powers  of  life.     Their  value 
cannot  Ijc  too  hijrhly  appreciateil  iji  the  phlejinmsias  of  the  skiu  and  cellular  tissue, 
the  joints,  the  8ul>-diaphragmatic  viscera,  the  eye,  ear,  pleura^  heart,  ami  resjiiratiu'y 
orpins.     Within  the  last  twenty  years  euormniis  doses  of  opium  liave  Ix'en  i^iven  in 
|«ntonitis  with  the  most  hap[>y  results,  and  the  same  nuMle  of  treatment  might, 
tiiere  is  reason  to  Ix-lieve,  Ite  advantjipef>usly  extended  to  inflammntion  of  many  of 
the  other  parts  of  the  body.     The  impoitimco  of  absolute  rest  to  the  atfeeted  orfran 
is  universidly  conceded,  and  is  daily  wituesseil  iu  the  mauatrenient  of  external  inflam- 
mation.   Instinct  alone  is  often  sutticieut  to  secure  it,  but  when  tins  fails,  the  siirceoij 
endeavors  to  procure  it  by  means  of  various  mechanical  appliances.      In  the  internal 
pblc^masias  no  such  means  are  applicable,  bul  here  the  object  may  readily  be  alluiued 
liy  opiates,  given  in  full  and  sustainetJ  doses  to  control  Uic  moveuieiils  of  the  suKer- 
ing  stmctures.     In  gastritis  nothing  so  promptly  and  efTectuaUy  (luiets  the  muscular 
(litres  of  the  stomach  as  a  suitable  quantity  of  morphia;  and  the  same  treatment  has 
long  been  successfully  em|il<>yed  in  dysentery,  or  inflamiiiation  of  the  lower  bttwel. 
Id  cystitis  the  most  effectual  remwiy  for  allaying  the  excessive  sjiasm  and  the  inces- 
sant desire  to  nrinate,  is  a  full  anodyne.    In  pleuritis  and  pneumonitis,  how  is  it  i>oa- 
ittble  lo  afford  rest  to  the  lungs  and  respiratory  muscles,  cxtc|it  by  the  same  means? 
more  quietly  the  parts  are  ke]>t  while  laboring  under  disease,  the  sooner,  other 
Ihigs  being  equal,  will  the  patient  recover  futm  its  effects,  and  tlie  less  |)ain  will  he 
be  compelled  to  endure  from  the  constant  and  rude  contact  of  the  atfceted  surfaces 
upon  each  other.     Even  in  inflammnliim  of  the  brain  and  its  meninges,  after  proper 
depletion  has  l>een  practised,  anodynes  are  fret|ueut]y  indispensable,  not  otdy  to  allay 
pnin  and  induce  sleep,  but  to  control  the  morbiil  action.     And  how  do  they  tlo  this? 
Simply,  in  the  first  place,  by  subduing  the  action  of  the  heartland  thus  preventing 
it  from  sending  to  the  brain  its  accustomed  quantity  of  blood;   and,  secondly,  by 
making  a  direct  impression  npon  the  brain  itself,  thereby,  in  some  degree,  control- 
ling its  movements,  so  injurious  both  to  its  own  substance  and  to  its  coverings,  when 
thus  affected.     Anodynes,  in  most  of  these  cases,  as  well  as  in  many  others,  literidly 
constitute  nature's  splint. 

The  liest  anodynes  are  opium  and  ita  different  preparati<*ns,  as  the  salts  of  morphia, 
codeia,  laudanum,  and  black  drop.  These  may  be  given  cither  by  the  mouth  or  by 
the  rectum,  double  the  quantity  being  iistmlly  required  to  pioduce  the  same  effect  m 
the  latter  as  in  the  former  i'ase.  Sunietimcs  the  remedy  is  emjiloycd  enderndially 
or  subcutnneously,  in  the  form  of  injection.  W'iion  a  porson  cannot  bear  o]>iin)i  in 
ftiiy  form,  a  substitute  should  be  sought  in  bqudtne,  hyoscyamus,  aconite,  Itidisin 
hemp,  and  kindred  articles;  or,  in  what  1  have  generally  found  to  answer  very  well, 
a  nnion  of  morphia,  tartar  emetic,  and  bicarbonate  of  potassa,  neutralized  by  lcni<>n- 
juice. 
Many  persons  bear  codeia  better  than  any  other  form  of  opium,  as  it  relieves  pain 
"  tranquillizes  the  system,  without  induciucj  any  cerebral  disturbance.  The  oidi- 
dose  is  from  half  a  grain  to  a  grain.  Hattley's  sedative,  a  watery  infusion  of 
opium,  sometimes  agi'ees  better  with  the  sj-stem  than  any  other  preparation  of  opium, 
the  average  dose  for  an  adult  heino  about  twenty  dio|ts. 

Hypo<lermic  injections  of  morphia  are  now  much  employed,  and  very  justly  so,  in 
fllevpless  and  painfiU  conditions  of  the  system,  whether  the  result  of  inflammation 
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or  of  other  fauees,  the  relief  thus  ohtBined  is  often  almogt  instantaneooB,  without 
atiy  of  tile  uii|>lejisuiit  eHeits  (<riiK)r[iliia  wlteii  atlmiuiwlered  \iy  the  moiilb  or  recliim. 
The  quatUitj'  of  tlif  suit  8lioul<i  iioi  excteii,  at  first,  ou  au  average,  one-fourth  of  a 
gniin,  from  wiiicii  it  may  lie  grailuiilly  iiicreasfd  to  oiie-iialf,  three-fourths,  or  even 
an  entire  grain,  acconiiug  to  the  exigeiit'ies  of  the  case,  the  effeets  of  the  reuiedy 
bein*/  always  Larefully  watched. 

Finally,  there  is  a  couditiou  of  the  system  in  which  a  patient  is  "too  weak  to 
fi!ei'|jj"  ami  in  whieh  anodynes,  as  Hsually  exhibited,  instead  of  being  beueticial,  are 
deeidedly  injurious.  This  species  of  exhaustion  is  often  witnessed  iu  intiamiiuitioD 
cousi-jiient  U()on  severe  shoek  and  loss  of  blood,  and  is  generally  most  readily  eon- 
trolled  by  th  I  oral  and  bromide  uf  potuttsiuru,  lonies,  stimulants,  and  nutrients.  t;«ken 
as  Tretly  as  the  toleraiRC  of  the  sloiJiLich  will  aduut.  As  aoon  a.s  the  strength  has 
thus  been  recruited,  recourse  may  be  liail  tti  oi>iates,  and  now  willi  a  jirospect  of 
marked  advantage,  es|)etially  if  thiy  be  conjoined  with  some  mild  di:iphoretie^as 
Dover's  jinwder,  s|)irit  of  Min<lercitis.  or  morphia  and  acetate  of  aiiiiiionia. 

Uromide  of  polassinin  is  a  most  vjduable  remedy  in  al!  low  forms  of  inflammation, 
attended  with  loss  of  sleep,  unnsuiil  nervous  excitement,  and  irritability  of  the 
stomach.  It  sluiuld  be  given  in  full  doses,  as  from  twenty  to  thirty  grains,  every 
two  liuiirs,  or  even  moix'  frequently,  until  the  object  is  atlnined,  when  it  may  }». 
repeated  at  longer  interval*.  Jn  the  excitement  consequent  upon  delirium  tremens 
there  is  no  remedy  whieh,  according  to  my  experience,  produces  such  prompt  and 
decided  relief  as  bromide  of  potassium  in  large  and  sustained  doses. 

As  a  ai)eed}',  trustworthy  snporifie,  there  is  no  medicine  at  all  comjwrablc  to  hydrate 
of  chloml.  Its  great  advantage  is  that  it  rapidly  induces  sleep,  without  being  fol- 
lowed by  any  of  the  disagreeable  etfecls  of  opium  and  its  dillereiit  preparations. 
The  only  objc<'tion  to  its  use  is  its  nnpleasant  taste,  but  this  is  generally  easily 
counteracted  by  giving  it  in  union  with  syrtip  of  orange-peel.  The  full  do.sc  is 
thirty  grains,  repeated  every  few  liours,  nccoiding  to  the  exigencies  of  the  case.  One- 
thinl  of  that  ijuantity  often  |>roduees  a  most  decidedly  hvpntttic  effect  in  low  statea 
of  the  system.  When  l!ie  object  is  to  subdue  pain,  as  well  as  to  promote  sleep,  the 
chloral  may  generally  be  :idvantageously  coTnbined  with  njorpliia,  from  ten  to  fifteen 
grains  of  the  former  to  one-sixth  of  a  grain  of  the  latter  constituting  a  suitable 
dose  in  ol'dinary  cases. 

9.  Tonics. — There  are  few  cases  of  acitte  inflammation,  of  an}'  scverit}',  in  whicli 
tonics  do  not,  sooner  or  Inter,  prove  indisperisabie  elements  of  treatment.  Ver}'  fre- 
quently, indeed,  tlicir  exhibition  is  required  ut  the  very  outset  cd'  the  disease.  This 
is  especially  true  of  persons  whose  lonstittition  has  been  exhausted  by  severe  shock, 
loss  of  blood,  habitual  intemperance,  or  the  depressing  effects  of  malaria,  contagion, 
or  blood-poisonitig.  In  all  these  eases,  and  others  f>f  a  similar  character,  depletory 
measures  are  either  entlrel}'  inadmissible,  or  applicable  only  in  a  very  limited  <legree. 
The  general  [lerturbation,  ui  fact,  is  often  feigned  rather  than  real,  and  it  not  unfre- 
qiiently  vanishes  in  a  few  hours  nnder  the  influence  of  a  mild  purgative  or  an  ano- 
dyne diaphoretic,  .Vctive  remedies  wnnld  only  exjiedite  tJie  flownward  tendency  by 
still  further  exhausting  the  powers  of  life.  IJnt,  even  in  the  most  violent  inflamma- 
tory assaults,  there  is  a  period  when  tonics  are  indispensable  adjuvants  in  the  treat- 
ment. The  system,  enfeeiiled  liy  the  conjoint  effects  of  disease  and  depletory 
measures,  must  be  upheJd  at  all  hazard.  Tonics,  stimulants,  and  nutritious  food 
and  ilrink  now  come  in  [day,  and  must  be  freely  administered.  The  empty  blood- 
vessels and  the  inipoveriBhed  tissues  must  be  replenished  and  improved  bj'  all  suitable 
means. 

•Vmong  the  more  important  tonics  are  the  different  preparations  of  bark,  especifdly 
quinia,  cinchona,  and  lluxham's  tincture,  the  various  forms  of  iron,  as  the  sulpbate 
and  the  tincture  of  the  chloride,  the  bitter  infusions,  the  nu'neral  acids,  as  the  nitric, 
phosphoric,  and  sulphuric,  alcohol  and  wine.  Much  judgment  is  required  in  the  use 
of  these  articles,  both  as  it  regartis  their  doses  and  the  time  and  mode  of  their  admin- 
i.stration.  They  may  lie  given  either  separately,  or  iu  various  forms  of  combination, 
according  to  the  exigeucics  of  the  case,  or  the  objet-t  whieh  they  are  inteniled  to 
fulfil.  When  there  is  flatulence  or  imusea,  some  eovrigent,  as  ginger  or  capsicum, 
may  often  be  a<lvantiigeoi)sly  added  to  the  prescri|)tion.  Of  all  these  articles,  by  far 
the  most  valuable,  as  u  general  rule,  are  quinine  and  the  tincture  of  the  chloride  of 
iron,  with  bnindy,  whiskey,  or  wine.    The  dose  of  the  former  I'onges,  on  an  average, 
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from  two  to  three  grains  every  three  or  four  liours;  of  tlie  latter,  from  fifli-en  to 
twciily  <lro|»s.  The  efficacy  of  tlifse  two  mediuiiit's  is  oltL-n  greatly  enhaticiil  l>y 
giviuj;  Ihein  in  union  with  each  olhvr.  Uf  all  tlie  tonics  mul  sliiiiuliuil!*,  Iinwi-vcr, 
till' k"st  autl  most  truslwortliy,  uiujtit'stioiialily,  is  fikoliol,  whiih  may  (Vfijucntly  ho 
taliiii  in  enormous  quunlilios  in  all  luw  stntes  til"  tht;  sysleui,  however  indnced.  'I'he 
clioire  of  the  foriu  naa^-  gt'iierally,  very  jjioptrly,  he  left  to  the  taslu  of  the  ])atietit. 
A  good  plan  is  to  vary  the  presuripliou  ocfasioiially,  as  one  article  Incomes  disjagree- 
al'lc  soother  taking  its  place.  The  ellect  nmst  of  course  lie  careAiII}'  watched.  Wine 
in  fn'i|U(-iitly  preferred  to  brandy  or  whiske^'.  Port,  sherry,  and  madeira  are  tlie 
mint  I'lijjible  articles  of  this  class.  Chanipaguo  may  be  used  when  there  is  nausea, 
JjitiiitniT,  or  ijidigestton. 

Carbonate  of  ammonia,  formerly'  so  much  vaunted  in  all  low,  asthenic  states  of 
the  ivstetn,  is  oow  seldom  employed  as  n  stinmhint,  experience  having  shown  that 
it  |K(K!H«wes  hardly  any  such  propertj',  even  when  laken  in  very  large  quantity.  It 
Diny,  however,  often  be  nclvantageonslj- exhibilcd,  after  the  violence  of  the  disease 
hniidi-sjippeareil,  for  the  pni pose  of  promoting  the  absorption  and  elimination  of 
inflammatory  deposits,  during  the  progress  of  their  fatty  degeneration.  The  dose 
jhoiilfllie  large,  as  from  ten  to  twenty  grains,  freely  diluted  witL.  water,  and  repeated 
every  three,  four,  or  five  hours. 

](i.  Combinnfion  nf  Jirmetlfeit. — There  are  few  acute  surgical  diseases  or  severe 
ircidcnts  in  which  a  comlunation  of  several  of  the  remedies  now  <1e8cribed  ma^-  not 
l«  ailvantageously  employed.  In  nearly  every  case  of  the  kind  the  patient  will  be 
found  to  be  oppressed  with  fevt-r,  tliirisl,  pain,  and  refetlessne-ss ;  or,  in  other  words, 
to  labor  under  incited  action  of  the  liearl  and  arteries,  attended  with  <liminished,  if 
W)t  suspentb'd,  secretion,  and  all  the  evih  consequent  »|>on  sueii  a  state  of  the  sys- 
lena.  To  meet  the  indications  of  treatment,  luider  such  circumstances,  there  is  no 
prtscriplion  which,  according  to  my  experience,  is  capable  of  conferring  greater 
knefit  than  the  saline  and  antimouial  mixture,  as  it  Is  termed,  consisting  of  the  fol- 
lowing ingredients: — 


IJ.  Antimonii  et  potnssio  tart.  gr.  iJBS. 

Majfnesire  8ul)>h.  §ij. 

Morphite  Biilpb.  gr.  jj. 

Aquae  di-atil.  ^x. 

Byr.  y.inKilx-r.  vel.  slmplicis  Jij. 

Acid,  sulph.  aroniiU.  ,~8b. 

Tinct.  veratr,  virld.  ^aa. 
M. 


H      Of  this  combination  the  proper  average  dose  is  half  an  ounce,  repeated  every  two, 
■    three,  four,  or  six  hours,  according  to  the  circumslaiices  of  the  case.     Should  it  firo- 
doce  eraesis,  or  distressing  nausea,  the  dose  must  l)e  diminished.     Properly  admin- 
istered, it  rarely  fails  rapidly  to  subdue  vascular  excitement,  to  cause  copious  jier- 
epiration,  to  allay  pain,  thirst,  and  restlessness,  to  maintain  the  bowels  in  a  soluble 

I  condition,  and  to  induce  sleep  and  general  tninquillily.  Instead  of  the  verntriim, 
aconite  maybe  used;  but  in  general  I  give  the  former  the  iireferencc.  Colthicum 
may  be  added  when  there  is  a  rheumatic  or  gouty  state  of  the  system,  quinine  Aviien 
there  is  a  tendency  to  periodicity,  and  copaiba  when  there  is  renal  or  cystic  trouble. 
The  quantity  of  morphia  may  be  increased  when  there  is  much  pain. 

11.  Anliphlog^iviic  Reffimen. — Under  this  head  are  comprised  tlie  patient's  diet, 
tlie  ventilation  of  Ids  apartment,  and  various  other  attentions  required  during  his 
confinement.  The  subject  is  one  which  rarely  receives  the  consideration  its  impor- 
tance demands. 

Few  persons,  fortunately,  have  any  appetite  during  the  height  of  an  inflainmatory 
attack,  and  hence  the  surgeon  seldom  experiences  any  difficulty  in  regard  to  the 
regulation  of  the  diet.  The  stomach,  o]>pressed  with  nausea,  or  a  sense  of  uneasi- 
ness, either  loathes  food,  or  rejects  it  almost  the  moment  it  is  swallowed.  It  is  w*'ll 
it  should  lie  so;  for  any  ingesta,  however  mild,  taken  at  this  period,  would  only 
become  a  source  of  further  trouble,  l>y  increasing  the  morbid  actioti,  perhaps  already 
;»rogresaing  at  a  furious  rate.  When  the  appetite  reniiiins,  it  must  be  repressed, 
"^  lily  and  couracenusly,  until  alt  danger  of  uver-cxcitemeut  from  its  indulgence 
\n  safely  passed.    The  mildest  and  least  nutritious  articles  only  are  admissible 
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ill  the  earlier  stnges  of  llie  disease,  such  as  panada,  gruel,  arrowroot,  Biipo,  and 
tapitK-a.  Not  eveu  the  lij^liU'st  animal  liroth  is  iitniiissihle,  unless  there  is  tleritied 
tt'tidt-ncy  to  [tro^^traliuu,  <>r  nu  irritalile  state  of  the  system,  clearly  de|>eudent  upon 
tile  want  of  [in>|iiT  uoiirishnu'ut,  as  ocoatiionally  luipi)ens  iu  persons  nl'  a  nervous, 
irritalile  teinpt;rainent,  or  \vhc»  are  iialiiUuiUy  hn^a  feeders.  The  drinits  should  be 
cooling,  ciinsistiiig  of  ived  water,  gum-water,  linsiefl  tea,  or  barley-water,  either 
simple,  or  slightly  neidulated  vvitli  leinon-juicc,  latnaiinds,  or  any  of  the  suliacid 
fruits;  care  lieing  taken  that,  while  tliey  are  used  freely,  they  are  employed  ia  such 
quaulily  as  not  to  i)rodnce  gastric  and  intestiual  oppression. 

As  soon  as  tiie  violence  of  the  dise.sse  has  al)aled,  or  the  vital  force  liegins  to  flag, 
n  more  nourishing  diet  must  be  cinplo3'etl ;  and  the  articles  generally  best  calculated 
to  meet  tills  contingency  are  Liebig's  beef  essence,  beef-tea,  the  dillerent  kinds  of 
animal  broths,  vegetable  soups,  eggs,  broma,  pap,  and  corn  starch,  along  with  milk, 
wine,  wine  whey, an<l  inilk  punch, given  at  suitable  intervals, and  in  siiilicient  quantity 
to  supply  tlie  waste  of  bluod  and  nervous  ilitid.  The  return  to  solid  footl  should  be 
very  gradual,  lest  it  rekindle  morbid  action.  The  starving  cells  must  be  fed  slowly, 
not  rapidly.  When  gastric  irritabilily  exists,  alimg  with  excessive  flatulence,  nothing 
generally  atfords  such  prompt  and  etiectual  relief  as  small  and  repeated  quantities 
of  champagne  administered  in  ice.  Water  ices  and  ice  cream  are  nearly  always 
admissible  in  every  stage  of  inllamination. 

Concentrated  essence  uf  beef,  made  of  four  pounds  of  meat  yielding  a  pint  of  soup 
without  water,  is  a  pojiuhir  article  of  diet  with  English  practitioners,  in  all  low 
states  of  the  s^'stem,  aii<l  m:iy  be  taken  more  or  less  fretjuently  in  quantities  of  one  to 
two  ounces,  according  to  the  |)aticut'8  wishes  an(]  the  tolerance  of  the  stomach.  Hot 
todd^'  is  often  very  gniteful,  especially  when  ttie  patient  is  cold  or  chilly;  and  its 
efficacy  may  occasionally  he  riutch  increased  by  the  addititm  of  an  egg  and  a  little  spice. 

The  prorn|4ings  of  usiture  shouhl  not  be  disregarded  during  the  jirngress  of 
recovery;  their  tendencies  are  generally  wholesome,  and  they  should,  therefore,  be 
gratified  to  at  least  a  reasonable  estcnt,  unless  there  are  well-marked  contra-indica- 
lious.  Acid  drinks  and  food  are  jiarticularly  apt  to  be  craved,  and  a  moderate  use 
of  them  is  highly  lieneficial,  not  only  in  wlietting  the  a])petite,  but  in  promoting 
digestion,  by  supplpng  the  exhausted  stomfich  with  substances  tending  to  atone  for 
the  want  of  a  due  amount  of  gastric  juice,  so  essential  to  health}"  chymificntion. 
Improper  indulgence  is,  of  course,  avoided,  and  care  is  also  taken  that  the  articles 
are  of  such  a  cliaracter  as  to  prevent  the  occurrence  of  acidity  and  flatulence. 

Rest  of  mind  and  liody  must  Iw  carcf^ill}'  observed.  The  importance  of  this  is  so 
self-evident  that  it  would  lie  fuHy  to  attempt  to  enforce  it  by  any  labored  arguinent- 
Whntever  has  a  tendency  to  excite  the  heart's  acticni  must  necessarily  increase  the 
momentum  of  the  circulation,  and,  through  it,  the  inllammntion.  In  all  severe  attacks 
the  |)atient  must  keep  his  bed,  from  which  he  must  not  rise  even  to  answer  nature's 
calls;  light  and  noise  are  csirefully  excluded  from  his  apartment,  especially  in  inHam- 
nifition  of  the  eye,  brain,  and  ear;  an<l  no  jiersona  sliould  be  permitted  to  Ih?  about 
him.  excej)t  his  immediate  attendants.  Many  a  patient  is  killed  by  the  kindness  of 
his  friends  and  relatives. 

A  fretpieiit  change  of  posture  is  indispensable  to  the  comfort  and  well-being  of  a 
sick  person,  and  sliould  be  effected  with  the  greatest  possible  caution,  esjRicially  when 
there  is  great  debility.  Violent  pain,  loss  of  sleep,  excessive  constitutional  irritation, 
anil  dreadful  bed-sores  are  sure  to  fullovv,  in  all  low  states  of  the  system,  whuii  tins 
precaution  is  neglected.  Wlien  the  patient  is  exhausted  from  shock  or  hemorrhage, 
as  al\er  a  severe  injury  or  a  caj>ital  ofwration,  great  care  must  be  taken  not  to  raise 
his  head  too  suddenly,  or  to  let  him  be  propped  np  with  pillows,  as  he  will  need  all 
the  blood  that  the  enfeebled  heart  is  able  to  propel  to  the  brain. 

The  temperature  of  the  patient's  room  should  be  regelated,  not  by  his  feelings, 
which  are  often  deceptive,  but  by  the  thermometer.  On  an  a\'crage,  it  should  not 
exceed  65°,  but  in  some  cases  it  may  range  as  high  as  1H~\  and  in  others  as  low  m 
60°.  The  apartment  should  be  frequently  ventilated.  When  it  is  recollet^ted  how 
soon  the  air  becomes  vitiated  during  sickness,  and  how  necessary  a  duo  sujipJy  of 
oxygen  is  to  the  proper  maintenance  of  the  health,  the  importance  of  attrntion  to 
this  subject  will  not  Itc  doubted.  Cleanliness  of  the  body  and  of  the  bedclothes,  is 
another  subject  of  vital  moment  in  the  treatment  of  inflammation,  and  one  upon 
which  few  practitioners  Ix'stow  sufficient  consideration.  To  mediiate  the  inside  of 
a  patient,  while  the  outside  is  neglected,  is  one  of  those  singular  incuasisteiicies  of 


iBxr.  lit. 


LOCAL    TREATMENT. 


95 


whicli  we  Bee  daily  proofs  in  the  sit'k-chamlier.  I  woukt  not  insist  upon  too  frequent 
ohlutiuns  ami  ohniiges  of  tlirs  kind,  but  they  sbouhl  eeilainly,  in  oniiujiiy  caws,  lie 
ctfet'ted  at  least  once  in  the  twenty-loiir  hotiri:*;  tate  be-iug  Isikeii  to  avoid  iinueceasary 
exposure  and  fatigue  during  tlieir  iteilurmanuL-.  Even  tlie  jin'atigement  of  tlui  funii- 
tiire  is  worthy  of  attention,  on  the  iitLiieiple  that  an  agreeaiile  iiuinessinii,  of  whatever 
kind,  id  uioru  conducive  to  comfort  uuil  recovery  thaoi  one  of  au  opposite  character. 

II.  Local  Treatment. — The  hil-al  remediea  of  inflammation  consist  of  rest  and 
iJevation  of  the  atfeoted  part,  ttie  uifstractiun  of  biood,  cold  and  warm  applications, 
voniprea^ioD,  deatructives,  and  counter-irritation. 

1.  Beftf  and  Poxition. — Witiiout  rest,  steady  and  persistent,  of  the  affected  part, 
little  progress  can  he  made  toward  the  cure  of  iiiflarnrnation.  The  practitioner  who 
neglects  attention  to  thi"*  important  cin-nnistanee,  perfonns  only  half  his  duty.  The 
patient,  igriorunt  of  Its  advantages,  often  rinitiiiues  to  exercisp  the  aflected  organ  hinir 
after  it  has  bet;ome  unfitted  for  the  discharge  of  its  funotinns,  much  to  hi«  present 
di>tcomrort  and  ultimate  detriment.  A  Himjile  conjunctivitis,  that  might  ho  cured  in 
a  few  hours,  is  often  urged,  for  the  want  of  a  little  rest  of  the  eye,  into  a  violent  and 
protracted  ophthalmia,  perhaps,  at  lengllj,  eventuating  in  total  h^ss  of  vision.  An 
iuflnmcd  joint  is  frequently,  tor  the  same  reason,  rendered  ffennanenlly  stiif  and 
oscless.  Hence,  rest  is  luiiversallj-  considered  as  one  of  the  most  essential  eKnients 
of  the  1oc.h1  treatment  of  inflammalion.  In  general,  it  is  easily  jtrocured,  simiily  by 
the  patient's  ownelforts;  but  when  this  is  im])ractical>le,  it  must  l>e  insured  by  ap]»ro- 
priate  splints,  and  other  means,  applied  so  as  not  to  interfere  with  the  other  treatnrent. 
In  inflammation  of  Komo  of  t!ie  internal  organs,  as  the  heart,  Sitomach,  peritoneum, 
bowels,  and  urinary  bladder,  the  oliject  is  attained  by  the  liberal  use  of  anudyiiey, 
which,  by  temporarily  paralyzing  the  nnij^ciilnr  fibres  o1  the  all'ected  structures,  effect u- 
illy  prevent  peristaltic  motion,  and  thus  place  them  in  a  better  condition  for  speedy 
recovery. 

But  there  is  a  period  when  rest  must  not  be  enforced  too  rigidly,  for,  if  continued 

too  long,  it  may  be  jiroduetive  of  nuieh  harm.    Its  great  utility  is  in  the  earlier  stages 

(rf  inflammation,  when  morbid  action  is  gravcscent,  and  fur  some  time  after  it  h:i9 

jlQiChed  its  culminating  point.    As  soon  as  recedence  lia8  fairly'  Ix-gun,  motion,  gently 

■K)  cautiously  conducted,  is  often  of  great  utility. 

Not  only  should  tlu*  part  la*  kept  at  rest,  but  it  shotild  also  be  maintained  in  an 
derated  position,  the  success  of  the  treatment  being  thereby  greatly  enhanced.  The 
importance  of  attenticm  to  this  point  is  well  exemplified  in  many  familiar  diseases. 
The  patient  himself  is  often  conscious  of  it,  and,  therefore,  resorts  to  it,  as  it  were, 
instincrtively.  Who  that  has  ever  had  an  attack  of  whitlow  does  not  rememlier  the 
great  relief  which  ho  experienced  from  carrying  his  liand  in  an  elevated  position? 
The  influence  of  position  is  nowhere  m<irc  .strikingly  evinced  than  in  odont;dgia. 
During  the  d.ny,  the  patient,  while  attenrling  to  business,  is,  perhaps,  hardly  sensible 
orsutferinfr,  but,  at  night,  no  sooner  does  his  head  touch  the  pillow  than  the  tooth 
begins  to  aelie  and  throb,  compelling  him  to  get  np  and  pnee  bi>*  room.  In  orchitis, 
the  lK?neficial  eflt'Cts  of  our  remedies  are  always  greatly  aided  i>y  devation  conjoined 
with  rest  of  the  aftectetl  org-an.  It  is  (piite  easy  to  understand  wliy  this  should  be  so. 
In  inflammation,  the  vessels  carry  an  extraordinary  quanlity  of  bbujd,  which  is  still 
further  increiisetl  when  the  sifl'ering  structures  are  placed  in  a  fJejiendetit  position, 
because  the  flow,  not  being  opposed  by  gravity,  has  then  free  scojm?,  tlni.s  crowding 
tl»e  already  distende<i  ca[)illarie8  to  the  very  utmost,  and  proportionately  aggravatitig 
the  morbid  action. 

Finally,  the  inflametl  part  should  also  be  maintained  in  as  easy  a  position  as  possible, 
mere  rest  and  elevation  not  sufficing  to  insure  comfort.  All  restraitit  must  be  taken 
off;  all  muscular  contraction  counteracted.  Thus,  in  inflammation  of  the  knee-joint, 
the  limb  should  recline  upon  its  outer  surface,  a  jullow  being  ]iIaoed  in  the  ham,  this 
Wing  the  Ijest  position  for  [iroventing  tension.  In  synovitis  uf  the  elbow-joint,  the 
fftrenrm  is  In-ut  at  a  right  angle  with  the  arm;  and  in  hiji-joint  disease,  the  thigh  is 
•tightly  flexed  ui)OU  the  pehis,  and  turned  towards  the  sound  one. 

2.  Local  Blefifling. — Blood  may  l>e  abatracted  locally  by  seariflcstion,  puncture, 
leeching,  and  cupjiing,  eacli  being  more  or  less  serviceable,  in  its  own  way,  in  particular 
id  under  particular  circumtjtances. 
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The  iimtiner  in  wliioli  tn|ii<*n]  bleeding  nflurds  rv\h'f  is  siiflitiently  evident  in  some 
of  tiic'^e  foruiH  of  depletion,  hut.  not  very  ;i|i|)!ireiit  in  <jtliers.  Tliua,  in  scarifying 
and  (MiiK'tiirJnff  a  |»arU  the  l)l<>o<i  is  laken  directly-  from  ibe  engorged  vessels,  which 
are  thus  drained  <if  their  ullered  and  vitiated  contents.  If  the  <)|ieration  l»e  carried 
to  any  considerulile  extent,  u.s  it  often  may  he.  esijecially  in  the  loriner  of  these  jjro- 
codiiros,  we  may,  ut  tiie  same  time,  njake  a  powerftit  inijiressiun  npou  the  general 
system,  nearly  as  rapidly  and  tjuite  as  etfeeinaliy  !is  when  lilood  is  drawn  from  a  vein 
at  the  bend  of  the  arm,  allhongh,  in  general,  such  an  eflect  is  neither  aime<.l  nt  nor 
desiii-d.  A  similar  inflneiiee  is  exerted  by  leeehiug  and  cupping,  provided  the  o|>ein- 
tion  is  performed  ii|>oii  the  intlamed  surface,  or  in  its  inimerliate  vicinity.  Frequently, 
however,  it  ia  iKsrfonned  at  u  remi>te  point,  and  then  it.s  iiKxle  of  action  is  less  intelli- 
gible. Thus,  in  iiiHammatioii  uf  the  brain,  it  is  ditHcuIt  to  determine  how  leeches 
and  cups,  api)lied  to  the  nape  of  the  neck,  tetnples,  or  back  of  the  ear»  aflbnl  relief 
to  the  atfecteil  organ.  It  is  certainly  not  ])08siblc,  in  such  u  case,  to  make  any  direct 
im|tressi(m  upoti  the  seat  of  the  disease ;  whatever  inllueiice  is  exerted  must  be 
exerted  through  the  gen«*ral  system.  This  is  a  self-evident  proposition.  The  vessels 
of  the  neck  and  scalp  have  no  direct  communication  with  the  vessels  of  the  brain; 
hence,  in  leeching  anil  cupping  these  parts,  we  can  no  more  drain  the  cerebral  capilla- 
ries  than  we  can  drain  those  of  the  hand,  chest,  or  any  other  distant  part.  It  may 
be  assumed,  then,  that,  when  topical  bleeding  is  practised  by  either  of  the  latter 
methods,  its  beneficial  etfects  are  due,  not  to  any  direct  drainage  of  the  suHering 
structures,  hut  indirectly  to  the  depressing  influence  which  it  exerts  upon  the  heart 
and  nervous  system,  and,  throvigh  them,  upon  the  morbid  action,  thininishing  the 
momentum  of  the  circidntion,  and,  consequently,  the  flow  of  blood  in  the  capillaries 
at  tlie  seat  of  iullammation. 

Topical  lileeding,  to  be  etfective,  should  usually,  if  possible,  lie  preceded  bygenotal 
dcplelicm.  When  the  force  of  the  morbid  action  has  thus  In-en  broken,  the  rest  «ii' 
the  malady  is  often  well  dealt  with  by  the  hx-al  abstraction  of  bloo<l.  It  is  only  when 
the  disease  is  very  mild,  or  when  there  is  no  marked  constitutirmal  disorder,  that  this 
rule  shuidd  be  disreganled.  I'nder  such  circumstances,  the  treatment  may  occasion- 
ally be  wry  properly  commenced  with  the  application  of  leeches,  cups,  or  scarification, 
followed  or  not,  as  the  exigencies  of  the  particular  case  may  seem  to  require,  by  other 
measures.  The  maimer  of  taking  blood,  topically  will  be  pointed  out  in  the  chapter 
on  Minor  Surgery. 

3.  Cutting  off  the  Supphj  of  Blood. — Cutting  off  the  current  of  the  circulation  from 
the  inllamed  structures  by  ligating  the  main  flrter3'  of  a  liml),  is  a  procedure  which  has 
oecasionully  been  employed  with  advantage,  although  it  is  not  likely,  from  its  seventy, 
ever  to  come  into  genend  use.  The  credit  of  suggesting  it  is  due  to  Dr.  Henry  U, 
Onderdonk,  of  New  York,  who  practised  it  successfully  in  1813,  in  a  case  of  wound 
of  the  knee-joint.  A  similar  operation  was  perfomied  in  1 824,  by  Dr.  Davi<l  L.  Rogers, 
upon  a  man  tliirty  years  of  age,  with  equally  fai'oi'able  results.  These  surgeons  were 
led  to  believe,  from  the  results  of  these  examples,  that  the  operation,  if  jwrforraed 
sullieiently  early,  would  <»ft«n  sujwrsede  the  necessity  of  amputation,  especially  in 
coin[ioun(j  fractures  jtnd  ilislocations,  as  well  as  in  the  more  violent  forms  of  s]x>n  tit  ne- 
ons iutlimmation.  The  o!tject  is  to  starve  the  diseased  structures  by  diminishing  the 
activity  of  t!ie  circulation.  In  18()G,  Professor  Henry  F.  ('amplneH,  of  (ieorgia,  re- 
called the  attention  of  the  profession  to  this  moile  of  treatment,  in  an  article  in  the 
Southern  Jnurnid  of  tlie  Mi-dical  Sciences,  in  which  he  adduced  a  number  of  cases, 
chietl>-  of  gunshot  injuries  of  the  bones  and  joints,  in  wldch  it  appeared  to  have  yiehhfl 
the  most  gratifying  results.  In  isr.7,  Mr.  C  F.  Maunder,  of  L<)ndon.  successfuUj'  tied 
the  femora!  artery  for  the  cure  of  acute  inflninmation  of  the  leg  and  thigh,  consequent 
upon  a  wound  of  the  knee-joint.  The  chief  objection  to  tlie  proceeding  is  the  grave 
nature  of  the  openuion,  which,  by  cutting  ofi"  suddenly  so  great  a  quantity  of  blowl, 
might  be  followed  by  gangrene  of  the  distal  portion  of  the  limb,  the  very  etlect  which 
the  treatment  is  designed  to  prevent.  It  may  readily  l>e  supposed  that  cases  miglit 
arise  which  might  justily  such  an  undertaking,  and  yet  it  is  dillicuU  to  ])oint  tlieni  out 
in  a  satisfactory  manner.  How  far  digital  comiuession,  reeounnended  Ity  I'rol'essor 
Yanzetti,  of  E'adua,  iis  a  substitute  for  ligation  in  such  cases,  m.ny  answer  the  purpose, 
remains  to  lie  determined.  The  practice,  which  is  still  a  novelty  in  this  country,  is 
verA'  favorably  s])oken  of,  not  only  by  its  originator,  but  by  Neudorfer,  Demme,  and 
other  military  authorities. 


CBAr.   HI. 


LOCAL    TREATMENT. 


97 


4.  Cold  and  Warm  AppUcationn — These  remeilics,  which  are  more  particularly 
adspt-ecl  it)  extemftl  inflanuuation.s,  ct>m[Hisii  a  i^ri^at  number  of  .irtii.ksi,  in  iW  fortn 
of  water  dressings  .lud  cntaplasms,  with  the  ('haracttr  t>f  wliich  evi-i  v  ^»nH•tilioner 
should  be  perftjctly  fjuniliar.  Hoth  classes  ol'  renieflifs  may  ho  ainijilt;  m  nicUicatt'd, 
aocorvlisg  to  the  tolerance  of  the  part  and  system,  ami  tlie  nature  »*!'  tin-  niurliitt  aition. 
(I.)  Cold  water  has  hv^n  itva\)\<>yv<\  in  the  trealiiient  of  iiillaiiimation  almost  from 
time  immemorial',  but  its  benejiciul  effects  were  nearly  forgotten,  until  atiention  waa 
reculled  to  it  by  some  of  the  military  surgeous  of  KuroiM?,  early  it)  the]>resent  century. 
Its  value  is  now  universally  aeknowletlgetl,  iukI  there  is  no  remedy  which  is  so  fre- 
qaeutly  applie<l  both  in  private  and  in  hospital  practice. 

it  is  not  difficult  to  conceive  how  c«jld  o[>erate8  in  sulKliiing  morbid  action.  Its 
chief  effetrt  is  evidently  that  of  a  sedative,  lowering  the  teniperiiture  of  the  pnrt,  and 
eiu^ng  contraction  of  the  vessels,  thereby  relieving  pain,  swelJittg,  antl  tension.  It 
is  particularly  applicable  to  inflamination  in  its  incipient  an<l  gravesceiit  stages,  while 
there  are,  as  yet,  little  etliision,  nnd  no  serious  Btnutural  lesion.  When  the  neti(»n  has 
naicbed  its  acme,  threatening  suppuialitdi,  or,  wluit  is  worse,  tending  to  gnnprene,  it 
isubiially  hurtful  both  to  part  and  system,  and  must  Ixj  promptly  discontinueil.  Besides, 
it  should  not  be  forgotten  that  cohl,  when  intense  or  protractetl.  maj'  ot'  itself  cause 
gangrene.  Young  and  robust  persons  usually  tolerate  such  applications  miic-h  better 
tlun  the  aij^cd  and  feeble;  they  are  also  better  borne  in  summer  tluin  in  winter.  As 
it  is  itnpussible  always  to  predetermine  their  eliects,  their  aition  sJiould  be  carefully 
vfttclietl,  iu  order  that,  if  they  become  a  source  of  annoyance,  they  may  either  bo 
ffitirvly  dispensed  with,  (^r  em])loyed  in  a  modified  form. 
The  water  may  bo  rendered  anodj-ne,  astringent,  or  antiseptic,  according  to  circum- 

^  stances,  by  the  addition  of  opium,  acetate  of  lead,  or  some  of  the  chlorides.     The  best 
way  to  use  it  is  to  cover  the  affected  part  with  »  piece  of  old  porous  linen,  and  to 
direct  upon  it  a  constant  flow  of  water  from  »  Imsiii  with  a  stojicoek,  slung  to  the  top 
of  the  bedstead,  the  limb  lying  on  »x\  oil-elotli  trouirJi,  from  which  the  fluid  is  conducted 
into  another  vessel  standing  near  the  bed.     Or  the  part  mny  lie  covered  with  a  wide, 
tliia  pit'ce  of  sponge,  spongio-piline,  or  comm«jn  lirieu^over  which  is  phued  a  bla<lder 
prtiaily  filled  with  pounded  ice.    Or  the  water  m.iy  be  conveyed  from  the  basin  bj' 
Man.'*  of  H  candle  wick  to  a  l.'i^er  of  lint  upon  the  tnJIanicil  surface,  the  wick  acting 
on  the  principle  of  a  syphon.     Fimilly,  when  ire  cannot  1k'  obtained,  the  water  may 
be  reudered  cold  by  me.'ins  of  jdcoliol,  in  tlic  ]troporti<in  of  one  to  six  parts  of  the 
fluid;  by  pyroligneous  acid  and  alcohol;  or,  by  liydrocldorate  of  ammonia  and  nitrate 
of  potussR.     In  whatever  manner  the  fluid  be  employod,  the  surface  to  which  it  is 
applied  should  be  constantly  exposed  to  the  air.  to  favr)r  evaporation- 
i)ry  cold  is  not  often  used  in  the  treatment  of  inflammation,  although  there  are 
where  it  is  preferable  to  cold  combiDcd  with  moisture,  as  when  there  is  high 
norbul  action  in  a  part  git-atly  debilitateil,  and  rapi<lly  tending  to  gangrene.     The 
best  mode  of  api)lying  it  is  in  the  form  of  pounded  ice,  conliuetl  in  a  thin  vukanized 
M    Imliti-rnbl>er  l)ag,  carefully  spread  over  the  atlected  surface.     If  a  liladder  be  used, 
H    the  pnrt  should  l>e  protected  with  a  thin  piece  of  flannel,  othei-wise  the  ice  may  proilnce 
H  tixi  irr  an  influence.     The  ap]>liration  of  [>onnded  ice  is  jmittcuhirly  vfilnal>!le 

V  in  ti'  .iient  of  acute  inflammation  of  the  joiuts,  the  result  of  gunshot  and  other 

ii^nries. 

(2.)  The  use  o^  warm,  waiar  is  also  of  great  antiquity,  having  been  employed  by 

Hippocrates  and  other  practitiontrs  in  gangrene  and  various  cutaneous  affections.     It 

however,  only  l>een  within  tiie  last  twenty-five  years  that  it  has  assumed  anything 

the  rank  to  which  its   importance  as  an  antiphlogistic  renieily  entitles   it.     I 

^nernlly  give  a  deciiie<l  preference  to  warm  water  over  cold,  the  impression  made  by 

it  UfMjn  the  part  and  system  being  usually  more  agreeable  and  soothing,  while  there 

is  much  less  danger  of  metastasis,  or  of  a  sudden  transfer  of  disease  from  the  estenial 

to  the  internal  p.art.s  of  the  body.     It  is  particularly  adapted  to  nervous,  irritable 

individaals,  who  are  easily  chilled  liy  cold  applications,  and  to  «;nses  in  which  the 

bilAmmation  has  already  made  considerable  progress,  where  there  is  much  tension 

and  swelling,  or  where  suppuration  is  impending, or  has  already  tiiken  place.     A  goo<l 

rale,  both  in  regard  to  warm  and  cold  ajvplieations,  is  to  consult  the  feelings  of  the 

patient,  using  one  or  the  other  according  to  the  tolerance  of  the  jtnrt  and  system,  or 

simply  so  long  as  they  .seem  to  be  beneficial.     When  a  change  becomes  requisite, 

mast  be  taken  that  it  is  not  made  too  sudtlenly,  or  too  rajyidly,  lest  it  produce 

Thus,  hot  applications  should  be  succeeded  first  by  w.arm,  then  by  tepid, 
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ifterwartls  by  cool,  and  finally,  if  necessary,  by  cold,  the  transition  being  gradual  and 
wary,  not  great  and  sudden,  so  as  to  sliock  the  part  and  system,  and  thas  cause  undue 
reaction. 

In  the  emploj-ment  of  cold  water,  the  part  is  exposed;  in  the  use  of  warm,  it  is 
covered.  Tlie  former  does  good  by  constringiiig  the  inflamed  tissues,  and  opposing 
etlXision  ;  the  latter,  by  relaxing  the  tissues,  and  favoruig  etiusion. 

(3.)  FDmcittaliotitt,  which  may  he  cou9i<lered  as  a  species  of  local  bathing,  are  o/len 
very  beneflciai  in  inflammation  of  tiie  joints  and  some  of  the  internal  viscera,  from 
their  tendency  to  relieve  pain,  tension,  and  spasm.  In  cystitis,  gastritis,  enteritis, and 
peritonitis,  as  well  as  in  wounds  and  otlitjr  injuries  of  the  peh  ic  and  abdominal  organs, 
iheir  employment  can  rarely  be  entirely  dispensed  with.  The  most  simple  fomenta- 
tion consists  of  a  large,  thick  Usuinel  cloth,  wrung  out  of  hot  water,  or  water  nejir  the 
boiling  point,  by  means  of  two  sticks  turned  in  opposite  directions,  and  applied  lightly 
to  the  part  as  hot  as  it  can  be  borne.  If  a  soothing,  narcotic,  or  sedative  influence  is 
required,  chamomile  flowers,  poppies,  hops,  or,  what  is  much  better,  hiuilanum,  or 
laudanum  and  alcohol,  will  be  found  to  form  valuable  additions.  In  whatever  manner 
they  are  used,  they  should  be  frequently  renewed,  c^re  also  being  tidien  that  there  are 
two  cloths,  so  that,  while  one  is  tjiken  ofl,  the  other  may  Immetliately  be  applied,  all 
danger  of  shock  and  reacticm  from  exjtosure  to  the  air  being  thus  avoided. 

(4.)  Stuping  is  a  variety  of  fomentation,  ptirticularly  serviceable  in  affections  of  the 
eye,  nose,  ear,  mouth,  and  tliroat.  It  is  conducted  with  a  piece  of  flaimel,  rolled  into 
a  ball,  which  the  patient  holds  in  a  small  jiitolier,  at  sucli  a  distance  from  the  affected 
surface  that  the  vapor  may  ascend  to  it,  the  cloth  being  wet  as  often  as  it  becomes 
cool.  The  remedy  may  he  medicated,  if  desired,  with  laudanum,  camphor,  belladonna, 
hemlock,  or  any  other  article,  anodyne,  astringent,  or  sorbefacient. 

When  it  is  desirable  to  apply  steara  more  directly,  a  fininel  may  be  invei^ted  over 
the  hot  fluid,  and  the  tube  lietd  towards  the  affected  surface  at  a  suitable  <Ustance. 
Ste.ira  may  be  conveyed  to  any  part  of  the  patient's  bodj',  under  the  be<lclothes,  by 
meaos  of  a  large  gutUi-percha  tube,  attached  to  a  small  tin  boiler,  placed  upon  a 
tabic,  and  heated  by  a  spirit  lump. 

(5.)  Poidlices,  technically  called  cataplasms,  are  an  important  class  of  reraediea 
intended  for  external  application  in  inflammation,  wounds,  ulcers,  abscesses,  and 
other  afliections.  They  are  modifications  of  fomentations,  and  are  made  of  various 
substances,  either  simple  or  medicated,  according  to  the  object  they  are  intended  to 
fidfii.  They  should  be  of  such  consistence  as  to  accommodate  themselves  accurately 
to  the  surface  to  which  they  .are  applied,  without  being  bo  tenacious  as  to  adhere 
firmly  to  the  sktn,  or  so  thin  as  to  spread  over  the  neighboring  parts.  They  should 
never  be  heavy  nor  bulky,  and  tliey  should  be  renewed  as  often  as  they  become  dry 
and  cold  ;  otherwise  they  lose  their  g;ood  effects  and  are  converted  into  irritants. 
In  general,  it  is  sufficient  to  change  them  thrice  a  day ;  but  in  warm  weather,  or 
when  there  is  much  discharge,  it  may  be  necessary  to  reapply  them  every  four,  five, 
or  six  hours.  Their  temperature  should  be  about  the  same  as  that  of  the  bodj',  that 
is,  from  85  to  92  degrees  of  Fahrenheit,  and  thej'  should  be  placed  directly'  npon 
the  affected  surface  in  a  uniform  layer  from  three  to  four  lines  in  thickness,  a  piece 
of  bobbinet,  gauze,  or  thin  netting  being  interposed  to  prevent  adhesion  and  facili- 
tate removal.  For  retaining  the  heat  luul  moisture  of  a  poultice  the  most  suitable 
application  is  a  piece  of  oiled  silk  or  oiltd  pa|>er. 

The  action  of  a  poultice  is  usually  limited  to  the  skin,  or  to  the  skin  and  to  the 
parts  to  which  it  is  iinmediatety  applied;  it  is  onl}'  when  it  is  composed  of  very 
strong  materials  that  its  influence  is  more  deeply  felt.  In  using  medicated  cata- 
plasms, it  is  necessary,  especially  when  there  is  ulceration  or  abrasion  of  the  skin, 
to  be  aware  that  the  active  ingredient  maj'  be  absorbed,  and  thus  produce  the  same 
effects  as  when  introduced  directly'  into  tlie  stomach.  Poultices  differ  very  much  in 
their  mode  of  action ;  thus,  some  are  altogether  emollient,  that  is,  they  soften  and 
relax  the  parts  to  which  they  are  applied,  at  the  same  time  that  they  promote  ex- 
halation and  absorption ;  some  are  anodyne ;  some  astringent ;  some  antiseptic ; 
some  stimulant.  The  articles  most  commonly  employed  are  bread,  arrowroot,  elm 
bark,  and  linseed  meal. 

The  bread  poultice  is  made  hy  pouring  boiling  water  upon  the  crumbs  of  stale 
wheat  bread,  and  stirring  the  mixture  in  a  basin  with  the  back  of  a  sfKJon  until  it  is 
of  a  thick,  mush-like  consistence.  It  is  then  spread  upon  a  piece  of  folded  cloth 
large  enough  to  cover  not  only  the  affected  surface,  but  also  a  portion  of  healthy 
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skin.  Milk  may  be  nsed  as  a  substitute  for  the  water,  but  a  poultive,  thus  prepared, 
must  be  more  frequently  changed,  as  it  soon  becoiuea  sour  ami  ottctiisivu,  aud  pos- 
sesses, moreover,  no  8{jecinl  advuntugea. 

The  arrowrwA.  poultice  is  prejiared  in  the  same  tiiaaner  as  wlien  that  article  is 
use<i  for  food,  ouly  that  it  is  rcudert'd  mort*  consistent;  the  powder  hciiig  mixed  at 
fii-st  with  coid  and  then  with  asuHicient  quantity  oC  boiliufr  water  to  convert  it  into 
a  ihick^  gelatinous  paste.  Such  a  poultice  is  admirahly  a<lapted  for  irritable  sores, 
aud  deserves  to  be  more  frequently  employed  tlian  it  is. 

The  «ii;i;iery-f/m  poultice  is  prepared  from  the  powdered  bark  of  the  slippery -elm, 
moiiitened  with  hot  water.  It  is  very  light  and  demulcent,  and,  therefore,  well 
Bdapte<l  for  buros,  excoriations,,  aild  irritable  sores. 

The  linseed  poultice,  the  best  and  most  convenient  of  all,  from  its  emollient  pro- 
perties, is  made  of  ground  Jinseed  mixed  with  bmling  watfr,  aud  stirred  until  it  is 
converted  into  a  thick,  cohesive  mass,  the  vessel  in  wliich  it  is  prepared  being  always 
wdl  scidded  previously.  This  |M)ultice  is  always  veiy  easily  made,  retains  its  lieat 
for  ft  long  time,  aud  han  a  siilliciency  of  oil  to  keep  it  soft  and  unadbereut. 

Excellent  emollient  poulliceti  may  be  prepared  from  apples,  okra,  carrots,  turnips, 
or,  indeed,  of  any  of  the  more  tender  culinary  roots,  by  l)oiling  tliem,  after  having 
removed  the  skin,  and  mashing  them  into  a  soft  pulp.  They  possess,  however,  no 
peculiar  virtues,  and  are  therefore  seldom  used. 

A  poultice  may  be  variously  medicated.  Thus  it  may  be  rendered  astringent  by 
tbe  admixture  of  acetate  of  lead,,  Goulard's  extract,  ahim,  or  a  decoction  of  oak  bark  ; 
anodyne,  by  lau<lnnum,  opium,  mor|}kia,  popp3--beads,  or  ht-mlock  ;  stimulating,  by 
chloride  of  sodium,  vinegar,  or  port  wine;  nlisorbent,  by  to4liiie  and  other  articles; 
disinfectant  and  deodorant,  by  Labarraqtie's  solution,  or  permiiiiganate  of  potassa. 

The  fermcnlijig  poultice,  employed  in  foul,  ft'tid,  and  [niinfnl  ulrers,  in  hospital 
g&ngrene,  and  in  mortification,  used  to  be  prepared  by  incorjtorating  a  pouud  of 
wheat  flour  with  half  tliat  quantity  of  yeast,  and  exposing  the  mixture  to  a  gentle 
beat  until  it  swells.  A  hctter  plan  is,  after  the  poultice  is  sintad  out,  to  pour  the 
jreast  upon  its  surface.  The  port  wine  poultice,  which  belongs  to  the  same  class  as 
the  fermenting,  is  made  in  a  similar  manner,  except  that  it  is  not  boiled. 

The  chnrcoal  poultice,  also  a  good  antiseptic  agent,  though  now  rarelj'  nsed,  is 
prepared  from  recently  burned  rliarcoal,  rednced  to  a  very  fine  powder,  and  mixed 
with  bread,  oatmeal,  or  ground  flaxseed.  The  olijection  to  this  poultice  is  its  liability 
to  discolor  the  affected  parts,  so  as  to  prevent  us  from  observing  their  true  condition. 
This  may,  however,  be  obviated,  in  great  measure,  by  the  interposition  of  \v:Yy  thin 
muslin. 

A  cataplasm  may  be  rendered  rc^frigerant  by  means  of  a  freezing  mixture,  or  a 
bladder  partially  tilled  with  pounded  ice  and  spread  over  its  surface.  Sucli  an 
application,  however,  for  reasons  already  stated,  requires  great  care. 

Poultices,  even  when  quite  mild,  sometimes  act  as  irritants,  causing  excoriatiou 
and  tenderness,  purulent  vesicles,  and  even  iidiiute  cutaneous  abscesses.  Such  occur- 
rences are  must  common  in  anemic  s^'stems  and  in  persona  of  peculiar  delicacy  of 
skin. 


.*).  Hijdrochlorate  of  Ammonia,  Acetate  of  Lead,  and  Goulard^s  Extract. — The 
efficacy  of  water-dressings,  and  of  cataplasms,  is  generally  very  materially  increased 
by  the  addition  of  hydrochlorate  of  ammonia,  sugar  of  lead,  or  Goulard's  extract, 
^Uher  alone  or  in  union  wilh  opium.  That  water  alone  is  a  most  valuidile  antiphlo- 
Jtic  agent  has  been  abundantly  proves!  both  in  civil  and  military  practice,  but  long 
experience,  founded  upon  careful  clinical  observation,  has  satisfied  me  that  it  is  far 
inferior  to  water  medicated  with  these  remedies,  all  of  which  possess  more  or  less 
itringent  and  sedative,  as  well  as  sorbefacient,  virtues,  and  are  therelbre  well 
ipted  to  meet  the  indications  that  are  presented  in  the  treatment  of  inflammation, 
whether  traumatic  or  idioputhic,  siiglrt  or  extensive,  superficial  or  deep,  recent  or 
advanced.  It  would  be  didloutt  to  say  which  of  these  agents  deserves  the  preference. 
They  may  all  be  used  warm  or  cold,  and  in  various  degrees  of  strength,  according 
lo  the  desired  eflect.  Hydroeldorate  of  ammonia  is  especially  adapted  to  those 
cases  of  inflammation  in  which  there  is  extensive  efl'usion  of  fibrin^  or  (ilirin  and 
Mood,  and  it-s  efficacy  is  generally  materiallj"  increased  by  the  addition  of  a  small 
quantity  of  vinegar.  A  solution  of  the  strength  of  one  ounce  to  half  a  gallon  of 
water  is  quite  sufficient  for  ordinary  purposes.     The  only  objection  to  it  is  its 
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liability  to  cause  sligLit  pustulnlioii,  espcciallj  in  persous  or  a  very  delicate  &kin : 
wLet)  tiilu  ariHes,  its  use  mubt  ui'  course  be  temporarily  suspeuded.  Acotuie  uf  lead 
may  be  used  iu  similar  pn^portions.  Ciuulard's  extract  is  a  mo8i  valuable  reuiedy 
on  account  of  its  asiriiigeiit  aud  sedative  properties.  The  average  ({uuntity  Id  a 
pint  of  water  i:^  about  iwo  dracbms.  Wben  the  morbid  action  is  attended  with 
severe  [laiir,  opium,  tnudauum,  or  morphia  will  be  a  most  useful  addition,  but  these 
an  ides  must  not  be  employed  without  great  care  when  there  is  an  abraded  surface 
or  an  open  sore,  lest  tlie  medicine  entering  the  system  too  freely  should  produce  a 
poisonous  etfect.  When  opium  is  used  iu  subslauce,  it  should  be  well  powdered^ 
ami  dissolved  in  hot  water  to  extract  its  active  principles, 

The  best  medium  for  applying  these  solutions  is  a  double  layer  of  old,  soft  flannel, 
of  suitable  size  and  shape,  well  wrung  out,  aud  kept  constantly  wet  by  pressing  the 
fluid  upon  it  with  a  sponge;  reimmersion,  always  troublesome,  if  not  painful,  being 
tlius  obviated.  8ubstitution  is  of  course  ell'eited  whenever  the  cloth  becomes  soiled 
and  offensive  by  the  discharges.  When  the  application  is  used  warm,  a  covering  of 
oiled  pHper  or  oiled  silk  is  employed  to  confine  the  heat  and  moisture,  otherwise  the 
purts  are  exposed  to  the  air,  and  the  cold  may  even  be  increased  by  means  of  ice 
applied  ill  a  thiu  gum-elastic  bag. 

6.  Nitrate  of  Silrer. — There  is  no  article  which  enjoys  a  higher  reputation,  as  a 
local  antiphlogistic  agent,  than  nitrate  of  silver;  certainly  none  that  is  more  fre- 
quenlly  employed.  Without  understanding  its  precise  mode  of  action,  experience 
has  taught  us  its  great  value  iu  the  treatment  of  a  large  number  of  inflammatory 
aflt'ctions,  some  of  which  it  would  be  exceedingly  difficult  to  cure  without  it,  while 
nearly  all  are  more  or  less  !»enefited  by  it.  Ever  since  its  introduction,  in  1826,  into 
practice  by  Mr,  Higginbottora,  of  England,  as  a  topical  autipldogislio,  it  has  been 
emiiloyed  in  almost  every  form  of  external  inflammation,  both  in  a  solid  and  a  fluid 
state.  Its  beneficial  effects  in  diseases  of  the  eye,  throat,  and  genito-nrinary  organs 
have  long  lieen  acknowledged  by  practitioners.  In  cutaneous  afiections,  too,  it 
enjoys  a  high  and  well-deserveil  reputation.  In  erysipelas  it  is  perhaps  more  fre- 
quently used  than  any  other  single  remedy,  iodine  alone  excepted.  Its  value  in  the 
treatment  of  this  disease,  so  common  in  this  aud  other  countries,  is  full^'  established, 
both  in  a  prophylactic  and  eunUive  point  of  view.  In  inflammation  of  the  tonsils 
and  fauces,  whether  the  result  of  ordinary  causes,  of  a  strumous  diathesis,  or  a 
syphilitic  taint  of  the  system,  no  article  is  so  gi'neTalty  employed,  or  enjoys  so  great 
a  re|ititation,  as  nitrate  of  silver.  In  gonorrhoea  and  gleet,  in  stricture  and  morbid 
sonsibilily  of  the  urethra,  in  sjiermalorrha'a,  in  vaginitis,  and  metritis,,  nitrate  of 
silver  has  become  an  indisijcuaiible  means  of  cure.  Indeed,  it  would  be  difllcult  to 
find  an  accessible  disease,  attended  with  preternatural  vascularity  and  disordered 
structure,  in  which  its  application  would  nett  l»e  productive  of  l)enefit. 

Nitrate  of  silver  may  be  used  as  a  vesicant,  as  when  it  is  applied  to  the  skin,  or 
simply  as  an  alterant,  or  modifier  of  disease*!  action;  for,  as  already  stated,  nothing 
detinite  is  known  of  its  mode  of  operation.  AV hen  employed  for  blistering  purposes, 
the  solid  form  is  u-sually  preferred,  the  stick  being  passed  lightly  but  eftlciently  over 
the  surface,  previously  a  little  moistene<l  with  soft  water,  untU  there  is  eudence  of 
slight  coagulation  of  the  allmminoid  matter  of  the  epidermis,  A  cloth,  pressed  out 
of  warm  water,  is  then  ajjidied,  when  vesication  will  soon  follow.  The  same  result 
may  easily  lie  produced  b.v  a  saturated  solution  of  nitrate  of  silver;  but,  as  the 
remed}^  is  less  manageable,  it  is  not  often  enifiloyed  with  that  view.  Unless  applied 
in  a  very  concentrated  form,  and  for  an  unusual  length  of  time,  nitrate  of  silver 
never  acts  as  an  cscharotic,  or  as  a  destroyer  of  the  tissues. 

Solid  nitrate  of  silver  is  often  used  with  great  advantage  in  ulceration  of  the  mouth 
and  throat,  cornea,  skin,  vagina,  and  uterus,  the  ajiplication  bi'ing  usually  made  very 
liglitly,  and  repeated  at  suitable  intervals,  f^mployed  too  frequently  or  too  abun- 
dantly, it  often  does  immense  harm,  not  only  occasioning  severe  pain,  but  sometimes 
seriously  aggravating  the  morbid  action.  These  efl'ects  may  be  produced  equally  by 
a  strong  solution  as  by  the  solid  stick.  A  strong  Cfillyrinra  of  nitrate  of  silver  has 
destroyed  many  an  eye,  or  urged  on  an  inflammation,  perhaps  on  the  very  verge  of 
resolution,  to  a  moat  distressing  extent.  Uretliritia  is  often  aggravated,  and  greatly 
protracted,  by  a  strong  injection  of  this  description.  Much  judgment,  then,  it  will 
be  perceived,  is  requisite  in  the  local  use  of  this  remedy,  not  only  as  it  respects  its 
strength,  but  also  the  mode  and  time  of  its  application.     Carefully  adapted  to  the 
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exi^ncJes  of  each  particular  case,  it  exerts  a  powerful  auti phlogistic  impression 
upon  the  fJiiwasetl  strui-l  iiies,  dimii)ii>]iiiig  vascular  atUon,  rrliev  iu^  pain,  nud  ilestro^'- 
ii><i^  morliiil  seiisibiJily,  oAen  so  conf-pitiious  iu  iuflammutiou  of  the  eye  and  throat, 
anil  wbioh  notbing  else  can  so  well  control. 

7.  Iodine. — Iodine,  first  introduced  to  the  notice  of  the  profession  as  an  antiphlo- 
gistic agent  by  Mr.  Davis,  of  EuglamU  is,  like  nitrate  of  silver,  a  uws^  useful  topical 
reraofly.  It  is  generally  emploj-ed  iii  the  form  of  the  otficinal  tincture,  either  pui'e 
or  dilated  with  alcohol.  Its  great  value  seems  to  consist  iu  its  alterant  and  sorbe- 
faeient  profK'rties,  changing  the  action  of  the  CfiptUary  vessels,  and  promoting  the 
removal  of  effused  fluids.  That  this  is  the  case  is  sullicicritly  apparent  from  what 
takes  place  iii  erysijx'las  of  the  skin,  where  t!je  effects  of  the  remedy  may  always  l>e 
easily  watched.  Within  a  few  hours  after  the  application  has  been  made  Ihi-  swelling 
in  usually  so  mtich  diminished  as  to  cause  a  marked  corrugation  of  the  surface, 
attended  with  a  diminiitiim  of  pain  and  hardness;  cireumstanees  plainly  denotive  of 
Iei»ened  vascular  activity,  and  progressive  absorption.  Similar  effects  are  witnesseii 
when  the  application  is  made  to  an  oedematons  uvula,  scrntum,  or  eyelid,  there  being 
not  onlj*  no  further  effusion  ntterwards,  but  a  removal  lA'  what  was  jtreviously 
deposited-  From  these  facts,  it  may  be  inferred  that  iodhie,  locally  employed,  is  not, 
as  has  sometimes  been  asserted,  merely  a  sorbefacieut,  but  also  an  alterant,  or  modifier 
of  secement  action. 

Although  exceedingly  vnluahle  as  an  antiphlogistic,  it  is  questionable  whether 
iodine  has  received  the  attention  it  really  deserves,  or  whether  we  are  sufficiently 
acquainted  with  the  class  of  cases  to  wliich  it  is  more  particidarly  ap]jHcable.  Its 
reputation  in  erysipelas  is  fully  establishct),  and  1  have  certiiiuly  myself  found  no 
article  at  all  comparable  to  it  in  that  affection  as  an  euilerttiic  remedy.  It  is  also  of 
great  service  iu  boils,  carbuncle,  whitlow,  corus,  Inunons,  and  inllamcd,  irritable 
ulcers  of  the  extremities.  Its  beneficial  clIcctH  are  hardly  less  consjiieuous  in  active 
oedema  of  the  uvula  and  tonsils,  legs,  scrotum,  prejnice,  and  pudendum,  a  single 
application  often  sulRcing  to  produce  the  most  market!  change  in  the  condition  of 
the  part.  As  a  collyriura  and  an  injection,  the  vahu;  of  iodiiie  has  not  been  snlli- 
cicntly  tested  to  enable  us  to  form  any  definite  ojiininn,  but  the  trials  that  have  been 
made  with  it,  in  this  respect,  are  encouraging,  and  deserving  of  repetition. 

For  external  use,  the  tincture  of  iodine  sliould  generally  Iw  dihited  with  an  equal 
quantity  of  alcohol,  the  mixture  being  lirushetl  on  with  a  ciunel-hair  pencil  until  the 
skin  is  of  a  deep  yellowish  color.  The  ap|>licatinu  may  be  reiK-ated  every  eight,  twelve, 
or  twentj'-four  hours,  aecor<;Ung  to  the  exigen<"ii,>s  rd'  the  case.  If  the  remedj-  be  used 
•tronger  than  this,  it  will  he  very  a|>t  to  iu*i>«lucc  severe  pnin  and  to  excite  capillary 
action;  two  circumstances  concerning  wtiirh  it  is  impossible  to  exercise  too  much 
caution.  When  intentled  for  the  tonsils,  uvula,  and  other  delicate  parts,  the  dilution 
should,  for  the  reason  just  mentioned,  be  stiil  greater. 

8.  Compression. — Compression,  as  an  antijihlogistie  agent,  is  too  much  neglected, 
nor  is  it  always  judiciously'  use<l.  That  it  is  capable  of  doing  un  immense  deal  of 
goo<],  when  employed  with  proper  care,  and  under  suitable  circumstances,  my  experi- 
ence fully  justifies  me  in  asaertittg.  Why  it  is  so  rarely  used,  it  is  dillicnlt  to  deter- 
mine, unless  it  is  that  practitioners  do  not  possess  the  requisite  skill  in  its  application 
and  mode  of  management. 

Although  more  particularly  api^licable  to  the  latter  stages  of  inflammation,  eom- 
pr»^sion  is  not  without  its  value  in  the  incipient  and  gravescent  forms  of  the  disease. 
Affording  support  to  the  affected  structures,  it  is  well  adapted,  when  early  employed, 
to  give  tone  to  the  distended  capillaries,  enabling  them  to  urge  on  their  sluggish 
contents,  and,  consequently,  to  prevent  their  effusion  into  the  surrnundiug  cellular 
tissue.  Immense  good  is  often  done  in  this  way,  as  every  one  knows  who  has  ever 
treated!  erysijielas,  wounds,  fracture«,  and  dislocations,  liy  comjiression.  If  two  cases 
of  any  one  of  these  ntfections,  of  precisely  the  same  character,  conid  be  treated,  one 
with,  and  the  other  withont  the  bandai-'e,  simply  hy  the  onlinary  topical  remedies, 
the  difference  would  be  found  to  be  most  striking.  The  rom|iressed  limb  would  be 
comparatively  free  both  from  pain  and  swelling,  whereas  the  other  would  be  Inghly 
rAensitive  and  greatly  enlarged,  from  inflammatory  deposits.  We  see,  iu  such  circnm- 
tncea,  how,  in  the  one  limb,  action  is  contruHed.  and  liow,  in  the  other,  it  jmrsnes 
»yward  course.     But  this  is  not  the  only  benefit  which  systematic  compression 
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is  capable  of  alTufrling.  When  juiliciouslj  employed,  it  controls  muscular  contraction, 
ami  thus  prevents  spasm,  both  of  which  are  frequently  so  annoying  in  fractures, 
dislocations,  amputations,  and  various  alfections  of  the  joints.  Another  effect,  by 
no  means  the  least  striking  and  imj)ortant,  is  the  sorbefacit'nt  influence  which  it 
exerts,  rousing  the  absortient  vessels,  and  eorapelHngthem  to  remove  the  fluids  that 
were  dejwsited  prior  to  the  employment  of  the  remedy.  It  is  for  this  reason  that 
compression  may  be  so  advantagL'ously  used  in  the  latter  stages  of  most  of  the 
external  inflammations,  attended  with  effiision  of  serum  and  fibrin,  there  being  no 
means  known  to  the  surgeon  so  well  calculated  to  etiect  this  important  object,  and 
to  assist  in  restoring  the  functions  of  the  suffering  parts.  The  treatment  of  orchitis 
by  compression  atl'ords  a  beautiful  and  satisfactory  illustration  of  the  motle  of  action 
of  the  remedy  under  such  circumstances.  When  this  disease  has  been  shorn  of  its 
violence  by  depletion,  the  swelling  and  induration,  consequent  u])ou  the  morbid 
action,  often  promptly  dinapiiciir  under  the  influence  of  systematic  compression; 
generally,  indeeil,  in  one-fillh  of  the  time  they  do  under  the  use  of  mercury  and 
ordinary  sorbefacients.  The  absoqjtion  is  frequently  so  rapid  as  to  render  it  neces- 
sary to  change  the  dressings  twice  in  the  twenty-four  hours.  Similar  effects  are 
sometimes  observeti  in  inflamed  and  enlarged  joints. 

Tlie  means  of  compression  arc  the  common  bandage  and  adhesive  plaster,  applied 
in  such  a  manner  aa  to  make  gentle  and  equable  pressure  over  the  whole  of  the 
affected  structures.  When  the  part  admits  of  it,  the  bandage  deserves  the  preference, 
as  it  is  more  easily  managed,  and  equally  efficient;  but  there  arc  certain  organs,  as 
the  testicle  and  mamma,  where  adhesive  strips  alotie  can  be  used.  When  an  addi- 
tional Borbefaclent  effect  is  desired,  strips  of  ammoniac  and  mercurial  plaster  may  be 
subatLtuted  for  the  ordinary  plaster. 

9.  Xecrotics. — Necrotics  are  remedies  designed,  as  their  name  denotes,  to  destroy 
the  germs  of  certain  diseases,  as  that  of  chancre,  hydrophobia,  and  malignant  pustule, 
and  to  neutralize  certain  poisons,  as  that  of  the  snake  and  of  the  dead  subject. 
Their  action  is  eitlier  curative  or  prophylactic;  most  generally  the  latter. 

The  most  speedy  and  effectual  remedy  for  an  incipient  chancre  is  excision,  or  the 
deHtructitm  of  tlie  affected  tissues  with  some  escharotic  substance,  as  nitric  acid, 
bicldoriile  of  mercury,  or  acid  nitrate  of  mercury.  This  plan  is  always  proper  so 
long  as  the  poison  is  limited  to  it8  original  seat,  inasmuch  as  it  not  only  at  once 
removes  the  local  disease,  but  protects  the  sj'stem  effectually  from  contamination,  the 
little  sore  lell  by  the  knife  or  escharotic  generally  healing  in  a  few  days.  The  struc- 
tures inoculated  by  the  poison  of  hydroijhobia  and  malignant  pustule  should  lie 
treated  in  a  similar  manner.  When  the  knife  is  not  admissilde,  on  account  of  the 
timidity  of  the  patient,  the  Ijcst  remedy,  according  to  my  observation,  is  acid  nitrate 
of  mercury,  in  the  form  of  the  ofllcinal  sohitioti,  ajiplied  by  means  of  a  soft  piece  of 
wood,,  as  a  common  match,  or  the  point  of  a  probe,  inserted,  if  possible,  into  the 
part,  and  held  there  until  the  tainted  tissues  are  completely  devitalized.  The  same 
remed}',  either  pure,  or  properly  dilute<l,  is  admirably  adapted  to  the  treatment  of 
phagedenic  ulcers  and  sprending  gangrene,  by  whatever  cause  induced.  It  should 
ni>t,  however,  be  used  without  due  precaution,  as  it  is  an  agent  of  great  power,  and 
may  extend  its  destructive  influence  far  bej-ond  the  diseased  limits.  The  ordinary 
nitric  acid  is  less  manageable  than  the  acitl  nitrate  of  mercury,  from  its  liability  to 
diffuse  itself  over  the  adjacent  parts,  and  is  now  seldom  used  as  an  escharotic.  Bichlo- 
ride of  mercury,  dissolved  in  alcohol,  in  the  proportion  of  two  scniples  to  the  ounc«j, 
is  a  most  efficient  caustic,  proilucing  a  tlun,  soft,  grayish  eschar,  which  separates  in 
a  few  days.  It  is  uaed  chiefly  in  vtinereal  buhcHis,  and  acts  most  promptly  when  its 
application  is  precede<l  by  a  blister.  A  powerfid  escharotic  effect  may  be  produced 
by  a  combination  of  three  parts  of  bichloride  of  merenry  with  one  of  opium,  made 
into  a  thick  paste  with  concentrated  sulphuric  acid.  The  only  objection  to  these 
preparations  is  the  excessive  jmin  tliey  occasion. 

Similar  means  may  l>e  employed  for  neutndizmg  the  poison  of  the  rattlesnake  and 
other  venomous  reptiles,  and  for  destroying  the  virus  of  wounds  receivnl  in  the  dis- 
section of  dead  bodies.  In  the  former  case,  free  excision  is  practised,  followeil  >>y  the 
use  of  the  hot  iron,  or  some  esehartitic  substance;  in  the  latter,  the  part  is  held  for  a 
considerable  time  under  a  stream  of  cold  water,  then  well  sucked,  and  next  thoroughly 
cauterized  with  acid  nitrate  of  mercury. 
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10.  Counter-Irntanfg. — Counter-irritants  are  remedies  which,  when  applied  to  the 
surface  of  the  bo<ly,  excite  a  new  diseiise,  or  a  new  action,  in  a  jmrt  more  or  k-ss 
remote  from  the  one  origiiially  aflectied.  Thuy  are  oevur,  or  at  k-tiat  very  si-ldoni,  used 
until  after  pn?tty  thorough  depletion  has  Ixjen  practised,  by  wtiich  the  intJaimimticm 
Las  been  relieved  of  its  viulenci',  as  their  ellueta  are  then  always  more  prompt  and 
decisive.  Tlie  new  disease  in  genendly  established  close  to  tlie  original  one,  btit 
occasionally  at  some  distance  from  it.  Thus,  in  inflammation  of  the  hip-joint,  the 
counter-irritant  is  applied  as  near  as  possilile  over  the  acetabulum  and  heati  of  tbe 
thigh-bone,  the  immediate  seat  of  the  morlMil  action,  and  so  with  the  other  articula- 
tions. In  disease  of  the  neolc  of  the  bladder  and  prostate  gland,  it  is  applied  to  tiie 
perineum;  of  the  pleura  and  lungs,  over  the  nearest  point  of  the  chest.  In  tntiam- 
mation  of  the  eye,  on  the  contrary,  the  irritation  is  establisliL'd  on  the  nape  of  the  m^ck, 
behind  the  ear,  or  on  the  arm,  not  in  the  immedi:ite  vicinity  of  the  sutl'ering  organ. 
Great  judgment  is  often  required  to  determine  the  pn-oise  point  where,  as  well  as  the 
precise  time  wlien,  the  new  action  ought  to  l>e  iuKtituted.  If  it  be  too  near  the  original 
affection,  it  may  nm,  as  it  were,  into  it,  and  thus  aggravate  instead  of  mitigating  the 
mischief;  if,  on  the  other  hand,  it  l»e  too  remote,  it  may  entirely  fail  of  the  object  for 
which  it  was  employed.  Counter-irritation,  as  already  stated,  is  never  resorted  to 
tintil  the  system  has  been  relieved  of  plethora,  and  the  morbid  action  weakened  by 
other  remedies.  Used  in  the  height  of  the  morl>id  action,  it  can  scarcely  fail  to  be 
prodactrve  of  local  and  constitutional  distnrbiuicc,  calculated  to  exercise  a  prejudicial 
influence  upon  the  progress  and  termination  of  the  case. 

Although  the  class  of  counter-irritants  comprises  a  lai^  number  of  articles  of  a 
very  diversified  character,  they  may  with  great  propriety  be  arranged  under  two 
heads,  according  to  their  mode  of  action,  as  vesicants,  and  stippurants. 

(I.)  Vesica7its  are  remedies  whicli,when  applied  to  tlie  skin,  elevate  the  epidermis 
in  the  form  of  blisters  filled  with  serum.  Tbey  are  of  great  vahie  in  the  treatment 
of  inflammation,  both  acute  and  cliranic,  and  are  applicable  to  a  great  variety  of 
circumstances,  with  which  the  practitioner  should  be  fully  acquainted.  Tbe  articles 
commonly  used  for  this  purpose  are  cautharidcs,  either  in  powder  or  in  the  form  of 
Collo4liou-Hquid,  ammonia,  and  hot  fluids.  In  acute  disease  these  means,  especially 
the  first,  are  always  preceiU'd  l»y  active  deplutory  measures,  since  it  is  well  known 
that,  if  they  are  employed  before  tbe  sj'stem  has  been  propiTly  reduced,  they  are 
liable  to  do  mischief  by  increasing  the  local  and  gem^al  excitement.  In  chronic 
iufiammation,  however,  they  may  often  be  advantageously  used  at  the  ver3'  corn- 
Bieneement  of  the  treatment.  The  vesicating  ngent  is  gcucrully  placed  as  near  the 
itfected  part  as  possible;  sometimes,  indeed,  direttly  over  it. 

blisters,  properly  so  called,  are  prepared  with  the  common  fly  ointment  of  the 
shops,  and  vary  in  shape  and  size  according  to  the  object  they  arc  intended  to  fulfil, 
or  the  region  to  which  they  are  applied.  The  part,  if  covered  with  hair,  is  previously 
Bhaveil,  and  the  plaster  is  confined  with  a  compress  and  roller,  or,  what  is  lietter, 
with  a  few  adhesive  strips.  To  prevent  strangury,  an  object  of  great  importance, 
particularly  in  nervous  persons  and  young  children,  tlie  surface  of  the  blister  sliould 
always  be  sprinkle^l  with  a  few  grains  of  morphia  and  campbor.  The  same  end  may 
be  obtained,  though  less  certainly,  by  the  iuterposition  of  a  piece  of  tissue  jiiiper, 
steeped  in  spirit  of  camjjhor.  In  addition  to  tliese  precautions,  the  patient  should 
be  reque8te<l  to  make  free  use  of  cooling  drinks,  either  alone  or  in  union  with  a  little 
spirit  of  nitrous  ether.  There  is  no  particular  advantnge  in  mucilaginous  fluids, 
as  flaxseed  tea  and  gum  arabtc  water,  so  generally  prescribed  during  the  application 
of  a  blister,  as  th«'y  do  not  exert  any  specific  influence  upon  the  renal  secretion  or 
the  mucous  meml«ranc  of  the  urinary  passages.  If  strangury  should  occur,  prompt 
relief  may  usually  be  afforded  by  a  laudanum  enema,  and  hot  fomentations  to  the 
genitals  and  hypogastric  region,  aided,  if  necessary,  by  a  full  dose  of  iim»  [ihia  by 
the  month. 

A  blister  should,  on  an  average,  remain  upon  the  part  from  six  to  eight  hours, 
aniens  the  skin  is  very  delicate  and  sensitive,  when  a  shorter  |icriod  will  suflice. 
In  f'hildren,  the  deslre<l  effect  is  usually  proiliicc<l  in  from  two  to  fmir  hours,  and  it 
is  necessary  in  them  to  be  very  careful,  otherwise  vinhMit  inflammation  and  even 
gangrene  may  he  the  result.  I  have  seen  horrible  suttering,  jind,  in  two  instances, 
death,  follow  the  application  of  a  small  blister  in  children.  In  the  very  aged  and 
infirm,  similar  accidents  occasionally  bapp4^n.  Parts  afiectcd  with  parnlysis  often 
suffer  severely  from  the  protracted  use  of  blisters.     The  plaster  need  not,  in  general, 
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be  kept  on  until  there  is  thorough  vesication ;  it  is  sufficient  if  the  skin  isqnito  red, 
or  if  there  Im  here  tirid  there  n  little  vesicltv  the  process  being  spee<lil3' cumpletctl  by 
the  warm-water  dressinji,  or  on  emollient  pouUice,  whieh  are  always  the  inoht  suitable 
applicntions  after  the  fly  has  been  Isikeii  olf.  It  is  of  great  consequence  to  remove 
every  bit  of  tlie  salve,  and  also  not  to  break  the  eijidermis,  but  simply  to  puncture 
it  with  a  large  needle  or  small  bistoury,  to  admrt  of  the  necessary  drainage,  it  lK?ing 
a  matter  of  gi'eat  moment  to  exchule  the  air  from  the  raw  surface  beneath.  The 
dressings  already  mentioned  may  be  continued  until  new  skin  has  formed.  Should 
the  surlai-e,  however,  become  red,  inflamed,  and  irritable,  bleeding  upon  tlie  slightest 
touch,  and  rendering  the  patient  feverish  and  restless,  recourse  must  be  bad  to  the 
starch,  arrowroot,  or  slippery -elm  p<Mdticc,  or»what  is  more  soothing  than  anything 
else,  common  white  lead  paint,  put  on  in  a  thick  layer,  covered  with  cotton,  the  whole 
being  supported  by  a  roller.  Pencilling Ihe  part  with  a  weak  solution  of  nitrate  of 
silver  has  sometimes  a  good  effect,  as  has  also  the  dilute  ointment  of  the  oxide  of 
zinc,  especially  when  the  surface  is  studded  with  large  irritable  granulations. 

Cautliaridal  collodion  is  a  more  elegant  preparation  than  the  common  fly  plaster, 
and  may  therefore  advantageously  take  its  place,  although  its  effects  are  neitijer  bo 
deep  nor  so  permanent.  It  is  best  applied  by  means  of  a  camel-hair  brush,  the 
surface  to  be  vesicated  being  thoroughly  coated  with  it,  and  the  evaporation  of 
the  ether  reatraiued  by  a  piece  of  moist  patent  lint  covered  with  oiled  silk.  Unless 
this  precaution  be  used^  the  article  will  require  nearly  as  long  a  time  to  jjroduce  its 
specific  influence  as  an  ordinary  blister.  The  principal  advantages  of  cantharidal 
collodion  are,  that  it  can  be  more  evenly  applied  to  the  skin,  that  it  does  not  shift 
its  |)osition,  that  it  is  more  rapid  in  its  action,  and  that  it  is  less  liable  to  produce 
strangury,  especially  if  it  contain,  as  it  generally  should,  an  addition  of  morphia. 

Cantharidine  blistering  tissue  is  another  elegant  preparation  for  vesicating  pur- 
poses ;  easily  applied  and  removed,  producing  its  eflects  promptly  without  strangury, 
ami  leaving  no  sores. 

Ammonia  is  used  only  when  the  effect  is  desired  to  be  strong  and  immediate,  as, 
for  example,  in  croup,  where  the  inflammation,  if  not  promptly  checked,  may  speedily 
destroy  life.  Equal  parts  of  Inrd  and  powdere<l  hartshorn  produce  small  vesicles 
in  five  or  six  minutes;  and  similar  effects  follow  the  application  of  Granville's  lotion 
or  liquid  ammonia.  Boiling  water,  the  concentrated  mineral  acids,  and  the  heated 
iron,  cause  rapid  vesication.  All  these  applications,  however,  are  very  painful,  and 
they  can  never  take  the  place  of  cantharides.  Perlinps  the  least  exceptitmable 
article  of  lids  class  of  vesiciuita  is  nitrate  of  silver,  which  often  blisters  the  skin  in 
a  few  minutes,  especially  when  it  is  rather  delicate,  and  has  been  previously  well 
cleansed,  Tlie  remedy  is  ptirticulnrly  well  adapted  to  infants  and  clnldren,  as  it  is 
never  {'ollovved  by  sloughing  and  other  ill  etfccts. 

(2.)  Sttp/iurafdis  are  the  most  powerlnl  of  all  counter-irritants.  They  are  much 
more  permanent  in  their  character  tlian  veaicwnts,  and  are,  therefore,  more  serviceable 
in  era<liratiug  chronic  disease.  As  their  name  implies,  the  discharge  which  they 
produce  is  of  a  purulent  nature,  atui  hence  tlic3*  are  sometimes  described  under  the 
name  of  pyogenic  cotiniei'-irritantH.  Tlie  class  comprises  permiincnt  blisters,  setous, 
and  issues,  which  will  receive  particular  attention  in  the  chapter  ou  Minor  Surgery. 


SECT,  m.— CHROyTC  INTLAMMATION. 

Chronic  inflammation  is  distinguished  from  acute  by  a  variety  of  circumstances, 
which  il  is.  of  the  greatest  importance  to  be  able  thoroughly  to  appreciate  and 
understand.  Its  study,  in  fact,  is  of  paramount  consequence,  and  it  is  not  placing 
too  hiyh  an  estimate  upon  its  value  when  it  is  asserted  that  there  is  niucl>  greater 
merit  in  being  able  to  diagnosticate  a  chronic  disease  than  to  determine  the  nature 
and  seat  of  an  acute  one.  When  a  lesion  declares  itself,  openly  and  boldly,  by  a 
well-marked  train  of  symptoms,  the  pritclitioner  must  indeed  be  ignorant,  if  not 
positively  stupid,  if  lie  cannot  discriminate  with  tolerable  accuracy  lietween  it  and 
other  affections  which  may  simulate,  or  bear  some  reseml>lance  to  it;  but  it  is  very 
different  when  tlie  mnlad}'  is  of  an  obscure,  ciiroule  character,  lurking  in  the  system, 
no  one,  jierhaps,  knowing  where,  even  af>er  the  closest  and  most  patient  scrutiny. 
It  is  unrler  such  circumstances  that  the  intelligent  pathologist  and  observant  prj»o> 
titioner  often  appears  to  the  greatest  advantage,  by  turning  his  knowledge  to  the 
best  account  for  his  patient. 
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It  does  not  comport  with  the  design  or  scope  of  this  work  to  enter  into  any  ot  the 
more  minute  details  of  this  subject;  a  large  volume  miglit  l>e  writieii  upon  it,  and 
even  then  it  woiiid  not  be  exhausted.  A  mere  sketch  of  its  mui%  prominent  features 
is  all  that  I  shall  attempt. 

Chronic  inflammation  ia  of  great  frequency,  and  is  liable  to  appear  in  all  organs 
and  tissues  of  ihe  Itody ;  it  is  generally  a  conseiiuence  or  sequel  of  the  acute  form, 
but  cases  occasionally*  arise  in  which  it  would  aeem  to  be  a  primary  alt'eclion.  Strictly 
Bpeaking,  such  an  occurrence  is  of  course  impossible;  all  that  ia  meant  when  the 
word  is  used  in  this  sense,  is  that  the  disease  which  it  serves  to  dt'siffnate  in  of  so 
Btealthy-  and  insidious  a  character  as  to  escape,  at  least  for  a  consifU-iable  time,  the 
attention  both  of  the  palieut  and  his  physician;  the  person  is  unwell,  |)e»hape  oc-ca- 
sionally  a  little  feverish,  or  the  subject  of  headache,  want  of  appetite,  or  a  sallow 
complexion  and  constipated  bowels;  or,  it  may  be,  he  has  a  cough,  and  a  pain  in  his 
side;  or  a  joint  becomes  sore  and  stiff;  antl  still  he  is  able  to  go  about,  and  attend 
to  business,  although  he  is  soon  fatigued,  and  rendered  uncomfortable  by  it.  Thus 
a  week,  a  fortnight,  or  a  month  may  bo  passed,  when,  a  careful  examination  being 
instituted,  the  discovery  is  made  that  there  is  grave  di.sease  in  some  imjKJrtant  organ, 
and  that  it  has  j)crliaps  already  gone  so  far  as  to  render  recovery  absolutel^y  impos- 
sible, however  skilfully  the  ca.se  may  now  be  treated.  The  disease  has  been  latent, 
or  nearly  so ;  it  has  failed  to  make  itself  known  by  any  distinctive  train  of  phenomena, 
and  both  patient  and  practitioner  have  lieen  lulled  into  fatal  security.  The  morbid 
action  has  lieen  lying  all  this  time  in  ambiiKh,  and  is  now,  in  the  true  sense  of  the 
terra,  chronic  Such  cases  are  b5\no  means  infretjut-nt,  and  they  should  serve  to 
admonish  us  never  to  neglect  any  symptoms,  however  trivi.-d,  in  our  clinical  investi- 
gntiouh^  A  pain,  a  soreness,  a  cough,  a  h-^lt  in  the  gait,  may,  if  properly  interpreted, 
aflbnl  useful  information  in  regard  to  the  diagnosis  of  chronic  disease,  and  slioidd 
teach  US  the  value  and  importance  of  patience  and  catitioti  in  tlie  examination  of  the 
sick.  The  slightest  neglect  may  be  fatjil;  a  little  spark  may  kindle  u  devouring 
flame. 

Chronic  inflammation,  however  provoked,  is  generally  tartly  and  sluggish  in  its 
movements,  creating  little  constitutional  disturbance,  but  not,  on  this  account,  the 
less  surely  and  effectually  undenninirig  the  part  and  system.  In  the  acute  variety, 
the  action  is  rapid,  bold,  daring;  suffering  is  severe;  and  constitutional  resjronse 
load  and  unmistakable,  in  chronic  inflammation,  on  the  other  hand,  the  symptoms 
arenas  already  stated,  often  obscure,  if  not  abst»lutely  masked,  and  the  embers  of 
disease  never  break  out  into  open  llame.  The  disease  may  continue  for  weeks  and 
months;  now  stationary,  smothered,  or  apparently  receding;  now  advancing,  and 
seemingly  almost  ready  to  a.ssume  the  acute  type. 

The  origin  of  chronic  inflammation  is  often,  if  not  generally,  intimately  connected 
with  disorder  of  the  digestive  apparatus  ;  seemingly,  at  all  events,  the  first  link  in 
the  chain  of  morliid  action  is  frequently  referable  to  the  state  of  tlie  stomach  and 
bowels,  especially  to  the  effects  of  dyspepsia  or  constipation.  Idiopathic  inflamma- 
tion of  the  eye  and  other  organs  often  owes  its  origin  to  gastro-intestinal  irritation. 
At  other  times  the  disease  is  awakened  by  derangement  of  the  menses,  defective 
action  of  the  kidneys,  suppression  of  the  cutaneous  perspiration,  or  disorder  of  the 
biliary  secretion.  Anxiety  of  mind*  grief,  anger,  fatigue,  intemperance  in  eating 
,aud  drinking,  and  inordinate  sexual  in<?ulgcnce,  are  all  so  many  predisposing  and 
'  exciting  causes  of  chronic  inflammation. 

The  effects  of  this  form  of  disease  are  various;  if  not  closely  watched  and  soon 
checked,  it  may  prove  fatal  by  the  induction  of  serious  structural  changes,  w  bich 
neither  nature  nor  art  may  be  able  to  refiair.  The  most  common  and  impoiinnl  of 
these  changes  are  suppuration,  ulceration,  softening,  adhesion,  contraction*  iiidiira- 
>n.  an<l  enlargement,  according  to  the  intensity  of  the  nmrbid  action,  the  texture 
id  situation  of  the  affected  organ,  and  the  condition  of  the  general  system.  The 
formation  of  pus  and  molecular  disintegration,  whether  by  softening  or  idceration, 
are  exc-eedingly  common  attendants  upon  this  variety  of  inflammatifin,  and  often 
proceed  to  a  most  destructive  extent.  Adhesion  is  most  liable  to  occur  in  the  .sernus 
tissues;  contraction,  in  the  bloodvessels  and  excretory  tubes.  Induration  and  en- 
largement nsnally  coexist,  although  occaaionally  they  occur  independently  of  each 
other.  Examples  of  these  two  changes  are  constantly  met  with  in  surgical  practice, 
especially  in  the  lymphatic  glands  of  the  neck,  axilla,  and  groin,  in  clironic  disease 
in  and  around  the  joints,  in  various  affections  of  the  skin,  cellular  tissue,  and  bones. 
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and  in  inflammatory  hypertrophy  of  tbe  tousils,  testicle,  mamma,  and  prostate  gland. 
When  existing  in  a  high  degree,  they  lead  to  serious  functional  embarrassment  of 
the  alfected  parts,  growing  out  of  alterations  of  structure,  which  the  best  directed 
etforts  of  the  surgeon  often  fail  to  relieve. 

Gangrene,  as  an  effect  of  chronic  inflammation,  is  rare ;  nevertheless,  it  is  occ«- 
sionally  met  with,  as  is  witnessed,  for  instance,  in  the  mortification  of  the  toes  and 
feet,  so  graphically  described  by  Pott,  and  dependent  upon  ossification,  inflammation, 
or  embolism  of  the  arteries.  In  most  cases,  when  the  disease  pusses  into  gangrene, 
it  first  assumes  the  acute  type,  which  renders  tbe  transition  much  easier,  and,  in 
some  degree,  a  ne^iessary  preliminary. 

The  symptoms  of  chronic  iuflammation  are  generally  much  less  prominent  than 
those  of  the  acute  variety;  the  pain  is  less,  and  usually  also  more  dull  or  obtuse; 
the  discoloration  is  dusky,  livid,  or  purple;  the  swelling,  often  considerable,  is 
characterized  by  unusual  hardness,  or  by  hardness  and  Q?dema ;  and  the  heat  ie 
nearly  always  less  conspicuous  than  in  acute  inflammation,  runctional  disturbance 
is  variable,  being  extensive  at  one  time,  and  slight  at  another.  Symptomatic  fever 
ma}'  be  entirely  wanting,  and  it  is  this  circumstance  which  so  frequently  causes  ■'.his 
variety  of  inflammation  to  be  overlooked,  especially  when  it  is  of  idiopathic  origin. 
In  time,  the  fever  may  assume  a  hectic  iy\)e,  or  it  may  be  of  this  character  almost 
from  the  commencement.  When  the  disease  is  extensive,  or  seated  in  an  important 
organ,  adynamic  fever  generally  exists. 

The  vessels  of  the  alfected  parts  are  generally  very  much  -ililated  and  distended 
with  red  and  white  globules,  on  whirh  account  the  blood  is  propelled  through  them 
in  a  very  tardy  and  sluggish  manner,  strikingly  contrasting  with  the  force  and 
rapidity  with  which  it  is  transmitted  in  the  acute  form  of  the  disease,  where,  espe- 
cially in  its  earlier  stages,  all  is  power  and  activity.  When  the  inflammation  is  very 
protracted,  many  of  the  smaller  vessels  have  a  varicose,  tortuous  appearance,  and 
are  so  crippled  :is  to  be  almost  nnable  to  send  on  tlieir  contents  at  all.  Hence, 
congestion,  often  deep  and  extensive,  is  generally  present,  both  at  the  focus  of  the 
morbid  action  and  for  a  considendile  distance  around. 

Treatment.-^ln  the  treatment  of  clironic  inflnmmation,  the  indications  are,  first, 
to  remove  the  exciting  cause  of  the  disease;  secondly,  to  correct  constitutional  di»- 
order;  and  lastly,  to  promote  the  absorption  of  effused  fluids  and  restore  the  tone 
of  the  crippled  and  dilated  vessels. 

The  removal  of  the  exciting  cause  of  the  disease  obviously  demands  the  same 
attention  here  as  in  the  acute  variety  of  iuflamra.ation ;  wlieuever  it  is  accessible, 
it  siiould  be  promptly  disposed  of.  All  otiieioua  interference  must  of  course  be 
avoided. 

Restoration  of  the  secretions  constitutes  a  most  important  indication,  as  it  is  upon 
their  di^rnugemont  or  8U[}prt'ssion  that  the  morbid  action  in  chronic  inflammation  so 
often  dt-pt'iids.  The  renjediea  that  are  chiefly  to  be  relied  upon,  for  this  purpose,  are 
mercury,  tartrate  of  antimony  and  potassa,  iodine,  bromine,  nitro-muriatic  acid,  pur- 
gatives, and  a  judiciously  rogulnted  diet. 

1m  placing  rafrcury  at  tin-  hend  of  this  list  of  remedial  agents,  I  am  only  endea- 
voring to  show  the  high  estimate  that  is  so  justly  nttnehed  to  it  in  the  treatment  of 
chronic  inrtamenstion.  If  its  administration  is  of  doubtfid  propriety  in  many  cases 
in  the  acute  variety  of  the  disease,  there  are  few  instances  of  the  chronic  in  which 
it  niny  not  be  bcneticially  exhibited;  and  yet,  in  making  this  remark,  it  must  not  be 
understood  that  I  would  give  mercury  indiscriminate]}'  or  sakelessly.  Its  value  is 
unquestionable,  but,  still,  th«^re  are  eases  and  circiimstunces  in  which  it  is  utterly 
inadmissible;  tiiis  is  fspecially  true  of  those  cases  of  rhronjc  inflammation  which  are 
so  often  met  with  in  scrrduluus  children,  and  iu  persons  of  enfeebled  and  broken 
constitution,  where  mercury,  in  ahnoat  any  form,  is  geUfrally  most  ])erniciou8,  the 
smallest  quantity  aometimes  producing  ])rofuse  plyalism,  or  gangrene  of  the  mouth. 

In  administering  this  remedy  for  the  cure  <if  chronic  iiiflanimation,  the  surgeon 
has  it  in  his  power  to  mnk*'  choice  of  a  much  greater  number  and  variety  of  articles 
thnu  in  acute  iuflammatifm,  in  which  he  is  obbgeil  to  restrict  himself  chiefly  to  calo- 
mel iind  blue  mass.  In  the  chronic  form  of  the  disease,  he  has,  in  addition,  the 
bichloride,  the  protindide,  cyanuret,  and  jihosjyhate,  which  exert  a  most  salntar}- 
influence  in  changing  the  capillary  action  of  t!ie  jiart,  and  promoting  the  removal  of 
effused  fluids.  Whatever  substance  be  selected,  the  dose  should  be  very  small,  and 
not  repeated  oftener,  on  an  average,  than  twice  or  thrice  in  the  twenty-four  hours. 
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The  object  is  to  produce  a  bIow  ninl  gradual  effect,  and  for  this  parpose  it  will  gen- 
erally be  necessary  to  continue  the  rt-uiedy  lor  several  suucessive  weeks.  Active 
pytalistu  is  carefully  avoided;  it  will  be  qiiile  sutlicieul  il'  we  succeed  in  cbtaiuitig 
slight  soreueas  of  the  giiius.  If  caJomel  be  used,  a  good  average  dose  will  be  from 
oue-aixth  to  oue>balf  of  a  grain. 

lu  children,  the  most  suitable  mercurials  are  blue  mass,  corro&ivo  sublimate,  and 
^ydrargjTum  cum  crela,  or  gray  powder,  given  either  ulone  or  in  union  with  soda, 
•oda  and  columba,  quinine,  or  Huxhaui's  tincture  of  bark. 

Iodine  and  its  various  preiiaratiuns,  as  iodide  of  potassium,  iodide  of  iron,  iodide 
of  cmlmium,  iotlide  of  ainmoniuui,  and  Lugoi's  sohilion;  bromide  of  potassium; 
barium;  and  tartar  emetic;  often  exert  a  most  salutary  inlluence  over  chronic  inflam- 
mation, and  are  particularly  indicated  where  a  slow,  alterant  etTect  is  required.  With 
tbe  exception  of  mercury,  1  know  of  no  article  oftlu'  materia  medica  which  produces 
80  powerful  an  etTect  as  tartar  emetic  in  controlling  chronic  inflammation,  and  favor- 
ing the  absorption  of  etfuscd  fluids.  The  proper  (ilan  is  to  give  it  in  small  doses,  as 
the  eighth,  tenth,  or  twelllh  of  a  grain,  in  combination  with  a  little  morphia,  three 
times  in  the  twenty-four  hours. 

The  diBerent  acids  are  sometimes  administered  witli  advantage,  esjiecially  the 
dilute  nitro-muriatic,  formerly  so  much  cnipioyed  in  tlie  treatment  of  hepatic  allec- 
tioiia.  They  are  particularly  indicated  in  chronic  syphilitic  and  scrofulous  inflam- 
mations, attended  with  impaired  digestive  powers. 

The  bowels  must  l>e  kept  in  a  soluble  con<lition,  the  nnture  and  dose  of  the  purga- 
tive Iteing  regulated  by  the  exigencies  of  each  pwrlicidar  case.  The  compound  calo- 
mel pill,  which,  while  it  operates  on  the  bowels,  and  excites  the  action  of  tbe  liver 
and  skin, constitutes  one  of  the  most  eligible  cathartics  we  possess  in  the  treatment 
of  chronic  iuflammatinn,  arcoinpanied  with  visceral  obstruction. 

Particular  attention  should  be  paid  to  the  skin.  This  will  appear  the  more  neces- 
sary when  we  consider  that,  in  most  cases  of  chronic  disease,  the  perspiration  is 
either  entirely  suppressed,  or  greatly  changed  in  its  properties.  Frequent  abhitinns 
with  cool,  t«pid.  or  warm  water,  impregnated  witli  common  salt,  soap,  mustard,  or 
potash,  and  followed  by  dry  frictions,  will  often  prove  highly  servicealtle.  In  many 
cases  the  cold  bath  will  \*e  found  to  be  extremely  valuable,  especially  if  the  surface  be 
well  nibbed  immediately  afler  with  a  coarse  cloth.  The  renal  secretion  should  also 
receive  proper  attention;  soraetiraes  elaborate  chemical  and  microscopical  exami- 
nations will  be  required  to  determine  its  character,  and  enable  us  to  direct  a  suitable 
plan  of  treatment. 

Exercise  in  the  open  air,  either  on  foot,  in  a  carriage,  or  on  horseback,  will  often 
effect  a  wonderful  improvement  in  cases  of  chronic  inflammation,  esiiecially  when  of 
long  standing,  and  attended  with  great  debility.  At  other  times,  nothing  but  ihe 
most  perfect  rest  will  answer  the  purpose;  as,  for  example,  in  serious  disease  of  the 
brain,  b(mes,  and  joints. 
The  subject  of  diet  claims  special  attention  in  the  treatment  of  chronic  inflamma- 
_tion.  The  indiscriminate  use  of  foo<l  in  this  ibrm  of  disease  cannot  Ix*  too  severely 
rehenfled-  Too  great  abstinence,  however,  is  olleu  as  injurious  as  too  great  indul- 
Ab  a  general  rule,  it  may  be  stated  that  all  stimulating  and  indigestibk'  arti- 
•hould  be  avoided  as  likely  to  increase  tbe  local  disease,  and  exercise  a  iirejudieial 
tee  upon  the  patient's  recovery.  If  the  system  is  inclined  to  plethora,  the  diet 
sboulil  l)e  of  a  strictly  farinaceous  character,  anri  1k"  limited  daily  to  a  few  articles, 
raried  from  time  to  time  as  they  Iwcome  disagreeable  to  the  palate,  or  oflensive  to  the 
sloniach.  If,  on  the  other  hand,  the  jmtieiit  is  pale  and  feeble,  it  should  be  l>artly 
forinneeous,  and  partly  animal,  the  mciit  U4ng  taken  at  breakfast  and  dinner,  and  its 
effects  carefnlly  watched.  The  diHcniit  kinds  of  aninmi  anil  vegetable  broths,  beef- 
essem^e,  milk,  arrowroot,  riee,  sago,  tapioca,  hominy,  and  grits,  nru  all  eligible  aiticles 
in  chronic  inflammation,  and  often  prni-e  of  the  greatest  service  in  nourisliing  and 
BTiKtaining  the  system.  Their  flavor  and  efficacy  may  be  improved  i>y  tFio  addition  of 
8pice«,  wine,  and  brandy,  as  may  be  deemed  prop»er.  Wlien  the  ])atient  is  mueli  ex- 
haunted,  the  use  of  brandy,  wine,  ale,  or  jtorter  will  often  >»e  indispensable  to  recovery. 
Cod-liver  oil  may  be  employed  when  there  is  marked  debility  along  with  emaciation; 
rather,  however,  as  an  article  of  nourishment  than  with  a  view  to  (he  attainment  of 
any  alterant  effect  it  may  be  supposed  to  possess  from  the  presence  of  iodine  and 
bromine.  The  dose  should  be  as  large  ns  may  be  consistent  with  gastric  tolerance. 
Finally,  in  the  female,  proper  regard  must  be  had  to  the  state  of  the  menstrual 
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function ;  prompt  measures  beiug  ailopted  Air  its  improvement,  or,  in  the  event  of  its 
supprussion,  for  its  r^stoiiition.  TLeri;  are  uumerous  complaints  which  owe  their 
orijrhi,  tiithcr  diruvtly  or  indirect!}',  to  disorder  of  the  uterine  functions. 

Tlie  local  treatment  of  chronic  iutlamniation  is  often  a  matter  of  paramount  im- 
portiince.  It  eomixrises,  tirst,  as  in  nente  disease,  rewt  and  elevation  of  the  parts; 
secondly,  leediinjy:,  -scuritication,  blisterini^,  ioiliiie,  and  nitrate  of  silver,  espeoially  in 
the  earlier  stages;  thirdly,  counter-irritaliuii  by  croton  oil,  tartar  enietic'T  issues,  setons, 
and  the  actual  citutcry  ;  and,  lastly,  sorltefacieuts,  such  as  stimulating  liniments),  em- 
brocations, tiih\  unguents,  the  cold  douche,  compreasion  with  the  bandage,  or  adhesive 
strips,  electricity,  and  dry  friction. 


CHAPTER    lY. 

TERMINATIONS  AND  RESULTS  OF  INFLAMMATION. 


8B0T.  1. — DBLITE8CENCB  AND  RESOLUTION. 

These  terms  are  used  to  denote  the  restoration  of  the  inflamed  structures  to  their 
nnrural  condition.  The  word  delitescence  is  of  Latin  derivation,  and  literally  signi- 
fies to  abscond  ;  it  was  introduced  into  surgical  noiueuclature  by  the  French  writers, 
and  is  employed  to  designate  tbc  sudden  disappearance  of  iullauimatiou,  before  it 
has  passed  through  its  dilFerent  stages,  and,  consequently,  before  it  has  occasioned 
any  serious  structural  changes.  It  is  uncpiestionably  the  most  desirable  moilc  of 
termination,  and  nmy  occur  either  spontaneously,  or  from  the  slightest  treatment. 
A  catarrh,  caused  by  exposure  to  cold,  and  [perhaps  threatening  to  be  quite  severe, 
often  aborts  during  a  profound  sleep  induced  by  a  warm  lied,  or  a  hot  foot-bath  and 
a  little  morphia.  An  inflammation  of  a  lymphatic  gtund  of  the  neck,  coming  on 
late  in  the  evening,  and  attended  with  great  tenderness  on  motion  and  pressure, 
together  wiih  considerable  swelling,  often  rapidly  disappears  under  similar  measures. 
An  incipient  gonorrhoea  frequently  aborts  under  the  use  of  a  mild  injection  of 
nitrate  of  silver  or  acetate  of  lead;  and  who  has  not  seen  a  bubo  promptly  vanish 
un<lL'r  steaily,  s3*stematic  compression,  aided  by  the  application  of  iodine?  Inflam- 
mation produced  by  tbe  presence  of  a  foreign  body  generally  rapidly  disappears 
after  the  removal  of  tlie  exciting  cause  of  the  morl>id  action. 

The  above  facta,  with  many  others  that  might  be  adduced,  if  it  were  necessary, 
are  pregnant  with  two  most  important  lessons,  one  of  which  is  always  to  remove  as 
early  as  possible  the  exciting  cause  of  the  inflammation,  and  the  other  to  lose  no 
time  in  instituting  a  proper  method  of  treatment  for  the  relief  of  the  morbid  action. 
The  otiject  should  invarialily  be  to  save  structure,  and  the  best  waj'  to  do  this  is  to 
make  the  disease  abacond,  or  delitesce.  Such  an  event,  however,  is  only  desirable 
when  tlie  inflammation  can  l>e  dislodged  more  or  less  completely  without  the  risk 
of  throwing  it  upon  some  other  and,  perhaps,  more  important  organ.  Thus,  an 
attack  of  gout  in  the  great  toe  would  be  a  trifling  affair  in  comparison  with  an  attack 
of  gout  in  the  heart,  brain,  or  stomacli;  and  hence  it  would  be  far  Itetter,  where  there 
is  danger  of  such  a  translation  of  irritation,  to  let  the  original  disease  pursue  its 
course,  than  to  attempt  to  arrest  it  by  means  tending  to  favor  such  a  result.  A 
severe  injection  may  suddetdy  arrest  an  incipient  gonorrhea,  but  it  may  do  infinite 
harm  by  the  rapid  induction  of  orchitis,  which  perhaps  no  treatment,  howe^'er 
JuilicioHsly  conducted,  may  be  able  to  dispel  completely  under  several  weeks,  if, 
intleed,  under  several  months. 

The  sudden  disa|)pearance  of  inflammation  from  one  structure,  or  set  of  struc- 
tures, aufl  its  invasion  of  another,  usually  kt»fiwn  l\v  liie  term  metastasis,  suggests 
the  importance  of  [jroiicr  watchfulness  on  the  part  of  the  surgeon  to  prevent  such 
an  occurrence;  or,  if  it  have  already  taken  place,  to  employ  such  means  as  shall 
serve  to  recall  the  morbid  action  as  speedily  and  as  efTectually  as  possible  to  its 
origin;d  situation.  For  this  purpose  free  use  should  be  made  of  counter-irritation, 
in  the  form  of  stimulating  emlirocations,  sinapisms,  and  blisters,  aided,  if  the  organ 
affected  be  one  of  great  importance  to  life,  by  the  abstraction  of  blood  and  full 


^ 


t 


^      acur 
I 

~     CBdei 


doses  of  opiates.  If,  in  this  way,  tlie  disease  caunot  lie  let-filled,  the  treatment  will 
go  far  to  put  a  speedy  slop  to  its  vii)ience  and  its  t^ndLMu-y  to  uxtuiisitm. 

Tbe  term  resolutiou  denotes  tiie  •riadii:!!  dissijuitittii  of  itjtlamiimtiuu  after  (he 
disease  has  made  some  progress  and  duue  some  iinsvliiel,  ijiit  bel'iire  it  has  rt'atlitd 
the  suppurative  crisis,  or  coiiimittiHl  siicb  ravages  as  to  preveul  the  atlefteil  tissues 
froui  regaiuing  their  original  prupt-rlieh.  VVitii  siu-h  an  issue  efl\isini)  of  Berniii  and 
lymph  is  not  at  all  iucotupatible,  us  thcsu  fluids  nmy  be  entirely  nlisoftied;  a  similar 
reoiarlc  is  applicable  to  pus,  provided  it  eitist  in  small  quantity,  and  not  in  the  form 
of  au  abscess,  in  which  there  is  always  more  or  less  waste  of  tissue;  and  even  to 
pure  blood,  which,  if  not  too  abundantly  etfused,  or  deprived  of  its  vitality,  is  gene- 
rally readily  amenable  to  the  action  of  the  absorbents. 

Wheu  resolution  is  about  to  occur  there  is  a  gradual  and  steady  sultsidence  of  tiie 
morbid  action,  as  denoti-'d  by  the  changes  in  the  local  and  constitutional  synijitonis. 
The  discoloration,  heat,  pain,  and  swelling  become  less  and  less  in  consequence  of 
the  contraction  of  the  vessels  and  the  absorption  of  the  etiiised  fluids;  the  febrile 
disturbance  goes  otf ;  and  the  part  and  system,  no  longer  feeling  the  effects  of  the 
dis«a!»c\  at  length  regain  their  former  condition.  Often  many  weeks,  and  even 
several  months,  elaj)se  before  the  restoration  Ik  linally  fomplet'ed.  The  absoriient 
Tcssels,  kept  in  abeyance  by  the  vascular  action  anrl  the  etl'iised  fluids,  arc  slow  to 
resume  their  functions;  they  act  at  first  hesitatingly,  as  if  afhdd  to  i-nter  upon  their 
labor,  but  as  the  work  progresses  tht-y  acquire  confidence,  and,  at  length,  setting 
about  it  in  goo<l  earnest,  they  ere  long  finish  their  task,  drinking  in,  as  it  were,  all 
tliat  their  oppressors,  the  sccenicnts,  had  previously  ponnxl  out,  and  thus  ku'iving  the 
parts  in  a  condition  to  regain  their  primitive  chtiracters.  The  bloodvessels  usually 
remain  dilated,  feeble,  anrl  sluggish  for  some  timi;  after  the  complete  subsidence  of 
the  diiiease,  and  there  is  also  fiv(iuently  more  or  less  perversion  of  special  sensation. 

SECT.  II. — DEPOSmoy  OP  BKBi'M. 

A  deposition  of  scnim,  or  of  the  watery  elements  of  tlie  blood,  is  a  common  atteud- 
tnt  upon  intlammatirin,  ami  in  some  cases  constitutes,  pntbologically  speaking,  the 
princij>nl,  if  not  the  only  evidence  of  its  presence.  Tiie  structures  wiiicli,  when  thus 
affected,  supply  serum  in  greatest  abundlance,  are  the  ctlluliir  and  serous,  the  secernent 
vessels  of  which  are  generally  extremely  active,  even  when  the  disease  is  cojiipara- 
tively  mild.  Large  quantities  of  scrum  arc  also  occusionnlly  poured  out  by  the 
mucous  membrane  of  the  alimentary  can:d,  especially  by  that  of  the  colon  and  rectum, 
$£  is  eWnced  in  certain  forms  of  tliitrrha'a  an<l  infantile  cholera.  Inflammation  of  the 
skin,  unless  pro<iiice<^l  by  scalds,  blisters,  erysipi'las,  and  the  various  bulla r  diseases, 
neldt  this  fluid  generally  very  sparingly.  Very  little  is  also  efl'tised  in  inllimmation 
of  the  muscles  and  fibrons  membranes,  the  nerves  and  vessels;  while  liudnn,  car- 
tilage, and  bone  do  not  aH'bnl  any,  however  severe  the  lesion.  A  similar  remark  is 
applicable  to  inflammation  of  the  parenchymatous  and  glnmlular  org.-ins,  as  the  lung 
and  liver.  In  the  cellular  tissue  serous  accumulations  are  particularly  lialile  to  occur 
wherever  this  substance  is  very  loose  and  alumdant,  as  in  the  eyeliils,  scrotum,  pre- 
puce, labia,  nymphte,  l»>ga,  an<l  ff^t,  which  are  often  enormously  distended  in  conse- 
qoeace.  (Edema  of  the  glottis  is  an  example  of  watery  deposit  in  the  submueons 
cellular  substance  of  the  e<lges  of  the  windpi|>e.  In  the  splanchnic  cnvities  and  the 
movable  joints  serum  often  collects  in  immense  quantities;  sometimes  as  an  effect  of 
acute,  but  more  frequently  of  chronic,  ijiflammntion. 

Particular  epithets  are  employed  to  ilesignnte  certain  collections  of  serum,  based 
«iUier  upon  the  appearance  of  the  part,  or  the  anatomical  name  of  the  cavity  that 
es  t<»  receive  the  flui<l.  Thus  it  is  customary  to  speak  of  a»denia  of  the  glottis,  of 
Odema  of  the  eyelids,  and  of  ajdema  of  the  legs,  sim])ly  because  these  structures,  wiicn 
thus  aJTeoted,  have  a  swollen,  glossy  aspect.  The  older  writers  ajiplied  the  word 
anasarca  to  all  aqtieous  accnmulations  of  the  inferior  extremities,  under  the  Bup]»t>si- 
lion  that  the  flnid  was  •Htfused  through  the  muscles.  Dropsy  of  the  leg  is  another 
fiimiliar  expression.  The  latter  tenn,  however,  is  generally  restricted  to  collections 
of  serum  in  the  various  ca\'ities  of  the  body,  as  drojjsy  of  tlic  abd<tmcn,  chest,  head, 
pericardinm,  joints,  and  vagina!  tunic  of  the  testicle.  Or,  instead  of  this  term,  a 
Greek  one,  either  simple  or  compound,  is  used,  as  being  somewhat  more  classical. 
In  Ibis  manner  a  dropsy  of  the  alnlomon  becomes  an  ascites ;  of  the  chest,  a  bydro« 
;  of  the  head,  a  hydrocephalus ;  of  the  vaginal  tunic,  a  h3'drocele. 
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Although  serum  is  generally  limpid  in  its  appearance,  cases  now  and  then  arise 
in  which,  Irom  Uie  miuiixlure  of  htmatin,  bile,  or  other  extraueous  matter,  it  is 
reddish,  dark,  yellowish,  or  even  ujitky.  A  dark  appearance  is  generally  present 
in  the  peritoueuui  in  strangulated  hernia,  and  is  to  be  viewed  as  an  evidence  of 
intense  iiiflammalion.  A  similar  phenomenon  is  witnessed  in  the  blebs  of  incipient 
gangrene,  itiid  in  the  enormous  accumulations  of  serum  which  occatiioually  occur  in 
the  limbs  in  conseiiueijce  of  snake  l»ile  and  other  severe  injuries. 

The  fluid  sometimes  contains  Hakes  of  Ijmph,  pus,  and  pure  blood,  although  the 
latter  is  uncommon.  It  is  uuctuous  to  the  touch,  suliiie  iti  taste,  but  free  from  odor, 
and  is  readily  coagulable  bj- alcohol,  heat,  acids,  and  corrosive  sublimate;  circuai- 
stauces  which  show  tliat  it  is  coaiposed  principally  of  albumen,  in  combination  with 
some  of  the  earthy  salts,  especially  the  sulpliates.  Its  quantity  in  acute  inflam* 
mation  is  usuall}'  small,  except  in  the  spUiQchnic  cavities,  where  it  is  sometimes 
immense,  amounting  to  matiy  quarts,  or  even  several  gallons.  Uader  such  circum* 
stances,  too,  it  always  contaiua  more  or  less  fibrin. 

Great  diversity  of  sentiment  has  been  expressed  in  regard  to  the  kind  of  action 
under  whose  influence  this  fluid  is  produced,  some  declaring  that  it  may  be  effused 
independently  of  inflammatinn,  wliile  olliers  maintain  that  inflammation  is  iudistjen- 
eably  necessary.  1  have  long  been  of  the  latter  opinion,  nor  is  it  possible,  it  seems 
to  me,  to  arrive  at  any  other  conclusion,  unless  it  be  assumed  that  there  is  no  inflam- 
mation without  suppuration,  or,  at  least,  without  flbriuous  exudation,  a  doctrine  so 
utkrly  at  variance  with  the  faets  of  the  case  as  to  render  its  adoption  impossible. 
Inflammation  is  a  very  simple  process;  it  requires  very  little  disturbance  to  excite 
it,  and  an  efl'usion  of  serum  often  occurs  without  any  of  the  ordinary  phenomena  of 
the  disease,  as  heat,  pain,  and  discoloration.  In  chronic  dropsies,  for  example,  the 
inflammation  is  frequently  so  very  slight,  that,  if  it  were  not  for  the  mechanical  in- 
convenience which  the  fluid  oc-cusions,  the  patient  would  hanily  lie  conscious  of  any 
surtering;  aud  yet,  evou  in  such  cases,  it  will  generally  be  found,  on  dissection,  that 
the  serous  nu'robrane  which  furnished  the  water,  exhibits  sufficient  indication  of  the 
lesion  in  the  opaque  and  tbirkened  condition  of  its  substance.  It  may  be  questioned 
whether  mere  congestion  is  capable  of  producing  serous  eflTiision.  At  first  sight 
such  an  occurrence  would  seem  to  be  quite  probable;  but  a  careful  examination  of 
the  subject  soon  dispels  the  illusion.  Permanent  obstruction  of  the  abdominal  cava 
causes  ascites,  not  from  congestion  of  the  vessels  of  the  peritoneum,  but  as  a 
cons«'quence  of  its  inflammation,  the  result  of  the  previous  vascular  engorgement. 
It  is  easy  to  see  that  vessels  habitually  distended  must  soon  take  on  incited  action, 
followed  by  abnormal  deposits.  A  familiar  illustration  of  this  is  afforded  in  the  con- 
junctiva, where,  if  the  vessels  are  at  all  engorged  even  for  a  short  time,  inflammation 
is  sure  to  foUow,  unless  the  exciting  cause  of  the  dettirmination  be  remove<l.  If  this 
mode  of  reasoning  be  correct,  it  follows  that  obstruction  of  the  circulation,  however 
induced,  must,  if  permitted  to  continue,  be  soon  succeeded  by  inflammation,  of  a  grade 
and  character  sufficient  to  cause  at  least  an  etfusion  of  serum,  Lf  not  also  of  other 
fluids. 

Of  the  nature  of  the  morbid  action,  when  scrum  is  rapidly  supplied,  or  when  it  is 
associated  with  tjther  deposits,  as  lymph  or  pus,  there  can  be  no  doubt  that  it  is  highly 
inflammatory,  and  nothing  else.  The  concomitant  symptoms,  and  dis.Moction  after 
dcfdb,  clearly  establisli  the  fact.  The  rapid  and  profuse  serous  exhalations  which  occur 
in  acute  pleuritis,  peritcuiitis,  and  arachnitis  admit  of  explanation  in  no  other  way; 
they  are  the  apijrojiriate  protlucts  of  these  structures,  and  hence  they  generally  apptjar 
quite  early  in  tlie  clisease. 

P^rt'usiun  of  serum  is  often  associated  with,  if  not  remotely  dependent  upon,  an  im- 
jiovcrished  and  watery  condition  of  the  blood,  accompanied  by  a  marked  decrease  of 
flbrin  and  retl  particles.  If,  under  such  circumstances,  inflammation  be  lighted  up  in 
almost  any  of  the  tissues,  especially  the  cellnlar  and  serous,  serum  cannot  fail  to  be 
supplied  in  large  quantities,  since,  in  consequence  of  the  diminution  of  the  plastic 
properties  of  the  blood,  there  is  nothing  to  restrain  its  exudation.  Hence  such  action 
is  verj'  prone  to  be  followed,  externally,  by  anasarca  or  oedema,  and  internally  by 
dropsy. 

The  symptoms  produced  by  this  deposit  are  such,  mainly,  bb  are  denotive  of  me- 
chanieul  obstnictioti.  In  the  eyelids,  scrotum,  prepuce,  vulva,  glottis,  arul  legs,  it  is 
marked  by  a  soft,  inelastic  swelling,  which  pits  on  pressure,  and  inqiarts  a  |>ecnliar 
glossy  appearance  to  the  afllected  surfoce ;  attended,  especially  in  the  inferior  extre- 


CHAP.    IT. 


LTMPHIZATION. 


Ill 


I 


> 


mities,  with  pain,  beat,  and  more  or  less  discoloration,  nsutiJly  of  a  pale  dusky  hue. 
A  SK'tisc  of  distentiua  is  also  corauiouly  a  proininttit  synii>t,uui.  In  a'dt-nia.  of  tlie 
glottis  there  is  serious  impediment  in  the  respiratory  functiuus,  wliile  in  actuiiiuijitious 
of  water  in  the  splanchnic  cavities  there  must  nt'cessarily  be  moi-e  or  less  oppression, 
with  displacement  of  the  contained  viscera.  A  large  eoHection  of  water  in  the  ehest 
may  not  only  cause  collapse  of  the  lung  on  one  side,  luit  greutl}-  encroneli  upon  the 
Dpi»OHite  one,  and  at  the  same  time  throw  the  licjirt  ouni|iletely  out  of  its  natural 
position,  depress  the  diaphragm,  and  tilt  up  tiio  iutereostal  spaces  so  as  to  give  the 
thorax  a  vaultwl  configuration.  In  infdtration  of  the  ccllmlfir  tisHtie  of  the  legs,  ft-et, 
scrotum,  and  vidva,  the  fluiil  may,  by  its  pressure  upon  the  capillary  vessels,  cut  otf 
the  supply  of  bloml  from  the  skin,  and  thus  iRcome  a  cause  of  mortilication,  as  ia 
exemplified  in  certain  forms  of  erysii)ela8  ami  anasarca. 

In  the  treatment  of  internal  serous  elfusious,  the  leading  indication  is  to  i)romote 
the  al»sorption  of  the  oHeiidiug  fluitls  by  the  use  of  Jiydragogue  cathartics,  diurelies, 
•nd  mercuriala ;  followed,  when  these  means  fail,  by  an  o|)eration  fur  their  etlieient 
pvaruation.  The  most  important  eathnrtics,  ader  tliorougli  purgation,  are  jalap  and 
bltartrate  of  potassa,  citrate  of  magnesia,  and  elaterium,  given  in  doses  proportioned 
to  the  strength  of  the  patient  and  the  toli-rsinee  of  the  stomach  and  bowuls.  These 
remedies,  as  well  as  others  of  a  kindred  nature,  produce  tlicir  benericial  etfects  by  estiib- 
ILthing  a  drain  upon  the  serous  cajiillaries  of  tlie  alimentary  c:iu;d,  wliich  leads  indi- 
rectly to  the  absori>tion  of  the  serous  accumulation.  When  mercurials  are  reipiireil, 
a;S  in  case  of  obstruction  of  tlie  i>ortal  circle,  with  (h-nriency  of  the  hepatic  secretion, 
the  most  eligible  articles  will  lie  calomel,  blue  mass,  or  corrosive  stdtliraate^  eitlier 
alone  or  in  union  with  elaU'rium,  stpiills,  digitalis,  or  antimony,  according  to  the 
nature  of  the  collateral  disonler.  Deliciency  of  the  renal  secretion  must  be  corrected 
by  suitable  diuretics. 

When  the  accumulation  of  serum  ia  very  great,  as  in  dropsy  of  the  chest,  al "do- 
men,  or  pericardium,  all  intenial  treatment  will  be  likely  to  prove  aljortive,  as  it  is 
then  generally  impossible  to  rmise  the  abHorlx-nts,  the  pressure  of  the  fluid  keejiing 
them  in  a  crippled  and  paralyzed  condition,  altogether  incompatible  with  the  healthy 
exercise  of  their  functions.  Ucnce,  instead  of  wasting  time  and  the  strength  of  tlie 
patient,  as  is  unfortunately  too  often  done  in  such  cases,  early  vent  should  be  affonled 
to  the  pent-up  matter.  Serious  and  even  fatal  errors  are  constantly  committed  by 
practitioners  from  their  indisposition  to  early  interference  with  the  trocar  in  the^e 
accnmulations.  They  foiget  that  purgative,  diuretic,  and  alterative  remedies,  if 
available  at  all,  can  prove  beneficial  only  at  the  expense  of  much  distress  and  exhaus- 
tion of  the  system,  which  too  ollen  leave  the  sufferer,  in  the  event  of  his  recoverv, 
with  permanently  shatteretl  and  broken  health.  An  operation,  on  the  other  hand, 
generally  affords  prom])t  and  elVeetnal  relief  to  the  urg<>nt  symptoms,  and  places  tlie 
part  in  a  much  more  favorable  condition  fur  the  etiicient  action  of  aorbefacient 
mc^Jiciues. 

Local  remedies  are  available  chiefly  in  serous  eflTlisions  in  the  external  parts  of  the 
body.  In  oetlcma  of  the  extremities  great  benefit  is  often  derived  from  steady  and 
persistent  elevation,  and  regular,  equable  coinpression  with  the  bandage,  extcn<ling 
upwards  from  the  distal  portion  of  the  limb.  In  this  way  snpport  is  given  to  tlie 
weakened  capillaries,  while  a  salutary  stimulus  is  im[>arted  to  the  absorbents,  increns- 
iog  their  action  and  thus  favoring  the  removal  of  ell'iised  fluid.  This  treatment  ofti'n 
derives  important  aid  from  frictions  with  sortiefacient  unguents,  liniments^and  embro- 
cations, and  the  application  of  the  dilute  tincture  of  iodine.  When  the  distention 
is  inonlinate,  or  threatens  to  pass  into  gnugrene,  early  punctures  and  even  free  inci- 
sions are  calle<l  for,  though,  generally  speaking,  they  are  objectionable,  as  they  ofu-n 
bring  about  the  very  disease  they  are  designed  to  i>revent.  In  oedema  of  the  glottis 
notluqg  short  of  prompt  and  decisive  scarification  will  save  the  patient  from  sutfocation. 


BEOT.  III. — LTMPHIZATION  OR  PLAflTlO  EXUDATION. 

LjTnphiiation  is  the  act  of  separating  lymph  or  plasma  from  the  blood  and  deposit- 
ing it  in  the  organs  antl  tissues,  or  upon  their  free  surfaces.  The  term,  originally 
einpto3'ed  by  myself,  bears  the  same  relation  to  the  suii^tance  which  it  serves  to 
designate  as  the  word  suppuration  Ix^ars  to  piis,  the  {froduct  of  that  act.  As  signi- 
fying the  same  thing,  the  phrase  "fibrinous  exudation,"  or  **  inflammatory  exudation/' 
is  often  used. 
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There  is  seldom  any  iiiflaninmtiou,  however  slight,  without  some  deposit  of  lymph. 
Indeud,  iu  raiiiiy  eases,  ami  in  certain  Bitniiti<>ns,  it  conbtitiites  almost  tlie  only  i>ro<lnct 
of  the  morbid  action.  TUiis,  in  erou[i  and  peritonitis,  the  chitf  evidence  of  the  existence 
of  tliese  diseases,  after  denth,  ib  the  presence  of  lymph  ;  in  genend,  however,  it  is 
aBsociuteil  with  otlier  de|jo»it8,  especially  serum,  which  is  ollen  poured  out  along  with 
it  in  large  quantities.  When  the  inflammation  is  at  all  severe,  and  particularly  if  it 
have  already  made  ccuididerable  luogress,  tliere  may  be,  in  ad<lition,  purifonn  matter, 
pus,  and  even  |uire  I>l<.>od.  Itti  presence,  wtiether  occurring  singly  or  combinedly.  is 
gener;dly  denoti\e  of  a  higher  grade  of  uctiun  than  the  mere  effusion  of  serum. 

The  capacity  of  furnishing  lymph,  in  iuflammatioii,  is  possessed  ia  diflerent  degrees 
by  dilferent  organs  and  textures,  de|>ending  upou  the  peculiar  nature  of  their  structure 
and  organ izatiim.  It  is  always  poured  out  very  freely-  by  the  serous  membranes, 
especially  the  pleura  and  f>eritoncutn,  by  the  cellular  tissue,  and  b^'  certain  portions 
of  the  isuicous  system,  as  the  faucial,  laryngeal,  intestinal,  and  uterine.  Verj'  little  is 
effused,  under  any  circumstances,  by  the  filvrous  membranes,  the  muscdes  and  their 
tendouH,  the  vessels,  nerves,  curtilages,  and  bones,  except  in  cases  of  fracture  and 
other  injuries,  when  it  is  sometimes  thrown  out  in  great  abundance.  In  the  paren- 
chytaatons  organs,  the  same  diversity  obtains  in  respect  to  this  deposit  as  in  the 
tissues,  properly  so  called.  In  some,  as  in  the  brain,  liver,  and  kidneys,  it  is  usually 
supplied  very  sparingly,  whereas  in  inflammation  of  the  lungs  and  spleen  it  is  ort*n 
etfused  quite  fn'ely,  lejuling  to  rapiil  solidification  t>f  their  prof»er  structure.  Large 
quantities  of  l^-rnph  are  Moraetimes  exlialed  during  the  progress  of  abscesses,  many  of 
which  it  serves  to  inclose  in  a  <Hstinct  cyst,  known  as  the  pyogenic  membrane. 

Lymph  generally  begins  to  form  at  a  very  early  stage  of  the  inflammatory  process, 
and  often  continues  for  an  indeJbiite  period,  increasing  and  declining  with  the  disease. 
It  is  surprising  how  soon  it  Bometiraes  shows  itself.  From  my  experiments  upon  the 
inferior  animals,  as  well  as  from  observations  upon  the  human  subject,  I  have  been 
led  to  iM'lieve  that  it  commonly  commeiiees  much  earlier  than  is  usually  supposed.  In 
1841,  1  had  occasion  to  see  re[>e.ated  proofs  of  this  fact,  while  engaged  in  an  elaborate 
series  of  experiments  upon  dogs,  w-jth  a  ^iew  of  elucidating  the  nature  and  treatment 
of  wounds  of  the  intestines.  I  found,  in  many  of  these  animals,  that  the  bowels  had 
become  extensively  adliereut,  not  only  to  each  other,  but  likewise  to  the  walls  of  the 
abdomen,  within  a  very  few  hours  after  the  operation.  In  the  case  of  a  gentleman 
whose  aUlomen  I  opened,  on  account  of  a  twist  in  the  email  intestine,  although  death 
happened  at  the  end  of  four  hours,  nearly  the  wliole  peritoneinn,  visceral  and  parietal, 
was  coated  with  a  tidn  flhn  of  fibrin,  of  which  hardly  any  traces  existed  anywhere  at 
the  time  of  the  operation.  In  another  case,  that  of  a  young  lad,  who  died  within 
nine  hours  aller  he  ha<l  been  shot  in  the  side,  the  ball  wounding  the  abdomen,  dia- 
phragm, and  chest,  large  riuantities  of  lymph  were  seen  bitth  upon  the  peritoneum 
and  the  jjleura.  The  flapis  made  in  amputation  become  speedily  glazed  with  fibrin, 
and  ft  similar  phenomenon  is  often  witnessed  upon  incised  wounds,  the  edges  of  which 
frequently  adhere  quite  firmly  within  a  very  short  time  after  the  application  of  the 
dressings. 

From  the  preceding  facta,  it  is  evident  that  the  process  of  lymphization  generally 
begins  at  on  early  jieriod  of  the  inllammation,  and  that,  under  favorable  circumstances, 
it  proceeds  witli  great  vigor.  When  the  reverse,  however,  is  the  case,  it  advances 
comparatively  slowly,  or  it  may  even  fail  entirely.  Such  an  event  will  be  most  likely 
to  hapijeu  in  low  and  dejiraved  states  of  the  syst/em,  attende<l  with  an  Impoverished 
condition  of  the  blood,  and  consequent  lesion  of  the  innervation. 

Lymph,  plasma,  or  fibrin,  considered  as  an  eire<'-t  of  disease,  is  a  direct  product  of 
the  vessels  of  the  affe^.-ted  structures,  the  process  by  which  it  is  elaborated  being  one 
of  a  vital  cliaructer,  anjdogoiis  to,  if  not  actually  identical  with,  secretion.  Yirchow 
maintains  that  it  has  an  extra-vascular  origin  ;  or,  in  other  words,  that  it  is  a  local 
product  of  tlie  tissues,  on  find  in  which  it  is  found,  being  essentially  composed  of  the 
material  generated  in  tlio  inflamed  part  itself  through  the  changes  in  its  condition. 
He  denies  that  there  is,  in  the  ordinary  acceptation  of  the  term,  any  inflammatory 
exudation  whatever;  or,  wh.at  is  the  same  thing,  that  there  is  any  actual  transudation 
of  the  blood-liquor.  However  this  may  be,  lymph  is  a  vital,  organizable,  proliferous 
fluid,  susceptible  of  great  changes  in  its  com|)osition,  and  de8tine<l  to  play  a  most 
important  psirt  in  injury  anrl  disease. 

Recently  etl'used  lyniph  is  of  a  whitish,  pale  straw,  or  opaline  apjiearance,  although 
now  and  then  it  is  somewhat  reddish,  from  the  admixture  of  hcmatiu.     In  cases  of 
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protracted  jaundice,  it  is  occasionally  of  a  pale  orange  hue.  It  is  of  a  soft,  iractiious 
consistence,  lil\e  hot  glue,  or  a  thin  solution  ofsUircli,  is  tlet)titnte  of  o<li)r,  has  a  fnint 
aalitie  taste,  aiid  is  eHaentiallj  eonipuKed  of  tjhrin  in  nuiori  with  alliumcii  anM  strum. 
Imiuersiou  in  alcohol  renders  it  tough,  and  changes  its  color  from  white  to  imif. 

Under  the  microscope  lymph  is  found  to  consist  of  nunierous  glolndcH.  aKalogona 
with  lymph  corpuscles,  or  colorless  blood  corpuscles,  of  u  8|)hericid  6hap«-,  ncfirly 
homogeneous,  and  about  the  gj'og  of  an  inch  in  diameter.  Delicate  flbrils,  struight, 
parallel,  and  interaipersed  with  innumerable  granules,  are  also  visible  in  it.  In  its 
nature  it  is  identical  with  the  butty  coat  and  the  blood-liquor;  possessing  vital  ajid 
oi^anizable  properties,  an«l  being  therefore  cai>able  of  perfonning  important  duties 
in  the  economy.  Although  it  is  always  deposited  in  a  fluid  state,  it  soon  arranges 
it»elf  in  various  forms;  now  as  an  amorphous  mass;  now  as  a  tube,  as  in  the  larynx 
and  bowel;  at  one  time  as  a  lamella,  anil  at  another  as  a  distinct  baud  ;  its  confor- 
mation being  materiaUj  influenced  by  that  of  the  organ,  tissue,  or  cavity  in  which  it 
ia  etfused. 

Plasma  does  not  always  exhibit  the  same  appearances  either  under  the  microsccvjw 
or  to  the  naked  eye.    In  this*  i-esjiect  it  shares  t!te  same  fate  ns  oiIkt  morbid  prinlnets. 
Any  differences  that  it  ma}'  present  are  entirely  due  to  differences  in  the  state  of  the 
part  and  systc-m  in  different  individuals,  localities,  and  grades  of  the  morbid  lu-tion. 
Corpuscular  lymph,  as  it  has  b«?en  termed  by  Kokitansky,  differs  from  ordinary  lyn)|)h 
only,  or  chiefly,  in  having  a  gn^jiter  number  of  exudation  gloliul«*s.  and  less  of  lu'nlthy 
fibrin.     It  is  generally  met  willi  in  persons  of  deficient  vital  powers,  with  an  impover- 
iabed  state  of  the  blood,  and  nsually  manifests  a  di8[>osition  to  bi'«':ik  down  and  beeome 
c&te.     In  young,  robust  persons  the  lymph  potircd  out  in  inllninmation  is  generally 
Tery  firm  and  abundant,  with  a  strong  cell-force,  and  a  tendency  to  rai»id  organization. 
hi  scrofidous  subjects  it  is  almost  wholly  corpuscular.     Its  constitution  is  also  mate- 
rially influenced  by  the  nature  of  the  aJi'ected  structures  and  the  character  and  iulen- 
sity  of  the  morbid  action- 
Fig.  7  represents  a  p<irtion  of  recently  efll^ised  corpuRcnlnr  lymph,  opaque,  white- 
colored,  friable,  and  magnified  about  3S0  diami'tors.,  from  nn  iutlamed  pleura.     It  is 
composed  of  colorless  corpuscles,  and  granular  matter  in  a  livaline  matrix.     In  the 
loirer  part  of  the  figure  the  corpuscles  are  shown  as  floating  in  senms  fluid.    In  fig.  H, 
magnified  800  diameters,  the  structure  of  the  effused  matter  is  somewhat  different. 

Fig.  8. 


Tig.  7.  PImU*  CorpuelM  Mid  FlIauMl*  la  Meant  L^Dph  Axaded  on  tl)«  Ft«ar*.  a,  Th«  Corpawlei,  viehtnged  b^ 
ietUr  jkrtil. 

rtC.  1  Bm«bI  Lj-mpb,  romlag  F»t*e  l(«mbrmii«. 

It  forma,  in  fnct,  a  sort  of  false  membrane,  the  croupous  exudation  of  the  German 
aathon«.  Numerous  corpuscles,  more  or  less  globular,  a  few  epithelial  cells,  uml 
granular  matter,  are  seen  to  be  interspersed  through  fllanR'uts  of  Obriu. 

The  pcri'xl  at  which  the  organization  of  this  substance  tidccs  place  varies  with  a 
Pinnber  of  circumstances,  of  which  the  most  important  are,  the  plasticity  of  the 
efftase'l  matter,  the  nature  of  the  affected  tissues,  and  the  state  of  the  general  system. 
To  enable  it  to  attain  this  point  at  all,  it.  is  nt^cessary  that  it  should  have  a  strong 
cell-life,  formative  power,  or  cell-force;  if  this  be  wanting  the  development  of  cyto- 
biasts  will  eithrr  be  impracticable,  or  be  so  imperfect  as  to  Iw  eiwn  arrested,  or,  at  all 
events,  verj*  much  impaire<l.  When  everything  is  favorable,  the  development  pro- 
oeeds  very  rapidly;  cells  and  nuclei  are  formed  in  great numlHTs,  and  these, connwiing 
themselves  with  each  other,  are  gradually  spread  out  into  fibres,  lying,  for  the  most 
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part,  in  straight,  parallel  Itnt'S,  and  profusely  inluiil  with  grimules,  as  in  fig.  9,  Soon 
after  this  process  has  begun,  vesst'is  appear  in  the  new  pro<hiet,  either  as  an  otlspving 
of  a  new  epigeuesis,  or  as  an  extension  Irom  the  neighboring  structures,  the  latter 
being  by  far  the  more  eorainon  source  of  the  supply.  The  walla  of  the  vessels  are, 
at  first,  very  frail  and  3'ielding,  so  that  the  least  pressure  is  sufficient  to  rupture 
tliem  and  cause  extravasation  of  their  contents,  tfraduallj-,  however,  as  they  grow 
older,  they  become  Ijetter  qualitied  for  the  discharge  of  their  functions,  and  in  time 
acquire  all  the  properties  of  the  natural  vessels.  \\'heu  fully  develoiKjd,  they  can 
easily  be  discoverefl  with  the  naked  eye,  and  readily  atlmit  fine  injecting  matter.  The 
veins  are  usually  disproportionately  large  to  the  arteries,  but  this  defect  also  ultimately 
tUsappears;  Nerves  antl  absorbents  likewise  exist,  but  whether  they  are  supplied  by  the 
surrouudlng  tissues,  or  by  the  inherent  powers  of  the  etfiised  matter,  is  undetermined. 


Pig.  9. 


Fig.  10. 


Fig.  11. 


if 


Figii.  0»od  10,  (torn  B«nn«l:t,  ibow  Knclel  and  Calls  dflreloplnglbemwlre*  Into  Pibnc  wblloFlg.  UaxhlUU  a  PerflKt 

Flbfouft  Tluaa. 

The  arrangement  of  the  newly-formed  vessels  is  represented  in  the  annexed  sketcbea. 
Fig.  1-2  is  a  portion  of  coagulating  lymph  attached  by  a  narrow  neck  to  tlie  periton<'a! 
coat  of  an  inflamed  intestine.  The  vessels  have  a  ramifoiTn  disposition,  and  freely 
anastoniose  with  each  other.  Fig  13  is  a  piece  of  false  membrane  of  the  pleura.  The 
vessels  are  large,  numerous,  and  further  advanced  than  in  the  other  sketch. 


Fig.  13. 


Fig.  18. 


-H 


Stwly-fonaod  T«ueli  in  I'Uitlo  Ljmpli. 


Veucli  1b  FsIm  l(»iDl>r»n«  of  tb«  Pl«Qr«. 


When  tlie  process  of  organization  is  nnusually  rapid,  the  new  vessels,  in  consequence 
of  tfjeir  very  tender  and  brittle  condition,  oecasioually  give  way,  either  under  the 
influence  of  external  \iolenee,  or  the  force  with  which  the  blood  is  impeUed  into 
them  by  the  heart's  action.  Such  an  occurrence  may  be  productive  of  considerable 
hemorrhage. 

The  organization  of  plasma  is  sometimes  completely  prevented  by  the  contact  of 
extraneous  matter,  as  fw:es  or  urine.  Hence,  we  seldom  meet  with  a  folse  membrane 
in  the  bowel  and  bladder.  Tlie  very  moment  the  lymph  is  poured  out  it  is  devitalized 
anil  converted  into  an  effete  substance.  The  stat«  of  the  blood  and  solids  also  exercises 
ati  important  influence  upon  the  process;  the  more  impoverished  and  exhausted  these 
are,  the  less  likely  will  the  effused  matter  be  to  form  cells  and  nuclei,  vessels,  ner\'e8, 
and  absorbents. 

Lymph  is  susceptible  of  absorption  both  in  its  fluid  state  and  after  it  has  been 
changed  into  connective  tissue.  This,  however,  docs  not  occur,  at  least  not  to  any 
extent,  during  the  height  of  the  iuflammation  by  which  it  has  been  produced;  on 
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the  oontraiy,  there  mast  alwaj-a  be  a  marketl  reduction  of  the  morbiil  action  before 
the  absorbent  vessels  can  be  iu<lufe<i  to  take  hold  of  it ;  but  wbeii  this  point  has 
once  bet'D  attained,  the  process  often  goes  on  very  rapiiUy,  as  is  witnessed  in  frac- 
tures, dislocations,  wounds,  and  olber  iujurios,  in  which  tiie  swelling,  chielly  caused 
by  fibrinouB  deposits,  occasional ly  completely  vanishes  in  a  few  days.  The  absorp- 
tion will  necessarily  be  more  ilitticult  wheu  the  lymph  hass  bufoiue  organized,  when, 
in  fact,  it  often  ell'ectually  resists  all  the  efforts  that  can  bu  einployi-d  to  get  rid 
of  it.  The  opaque  spot  on  the  cornea,  for  example,  often  remains  despite  the  most 
protracted  treatment.  It  is  probable  that  lympii,  tefore  it  can  undergo  absorption, 
even  in  its  liquid  state,  is  broken  up  and  dissolved  in  the  fluids  of  the  affecti'd 
partA,  being  thus  brought  more  readily  under  the  influence  of  the  vessels.  Jn  tig.  14 
the  fibrous  matter  is  undergoing  absorption,  Homi'  parts  of  the  layer  being  completely 
removed,  while  others  are  becoming  softened  and  attenuated. 


Fig.  U. 


Pig.  15. 


r^.  14.  TibnarvD*  BxudatloD  tn  ProcM*  of  AbMrptlon ;  Ar«ol«  form  tn  (t,  and  r«dnce  It  to  rUanieDtoa*  B«.n4a. 
Fig.  IS.  Tl>e  Ljiiiph  of  Pleurilli,  wttb  H«ir  Veu«U&ad  VtlXj  UugpucrnUon. 

Moreover,  lymph  is  liable  to  various  kinds  of  degeneration,  both  in  its  early  and  in 
its  more  matured  stages.  When  recently  elfiised,  it  may  be  converted  into  pns,  espe- 
dally  if  it  be  aplastic  and  exposed  to  the  air;  and  it  then  also  frequently  becomes  hard, 
drj-,  shrivelled,  devitalized,  and  etfete.  It  likewise  undergoes  the  fatty  transfonnation, 
both  liefore  and  after  vjiscularization,  as  exhibited  in  fig.  15;  and,  lastl}',  it  is  occa- 
sionally infiltrated  with  pigmentary  matter. 

Finally,  organized  lym])h  forms  the  basis  of  what  are  called  the  analogous  tissues, 
■Dfl  may,  therefore,  like  the  original  structures  with  which  it  is  in  contact,  become  the 
««t  of  inflammation,  cancer,  tubercle,  and  other  formatious. 

Uses  of  Plastic  Matter. — The  great  value  of  this  substance  is  strikingly  Uluetrated 
in  numerous  diseases,  injuries,  and  operations.  As  a  reparative  agent — as  a  living 
wimtU  glue,  as  it  may  very  proi>erly  be  tenned — it  is  irupussible  to  overestimate  it. 
ff  it  were  not  for  its  interposition,  no  wounti,  sore,  or  ulcer,  however  insignificant, 
coold  ever  heal.  In  the  treatment  of  an  incised  wound  the  duty  of  the  surgeon  is 
»trictl3'  mechanical,  consisting  simply  in  the  a|>proximation  of  the  raw  surfaces,  and 
io  their  retention  by  suitable  dressings.  Nature  does  the  rest  by  the  effusion  and 
cation  of  plasma,  generally  well  and  quickly,  provided  the  parts  are  ke[)t  per- 
Jy  cool  and  quiet.  Ver\'  little  inflammation  is  required.  The  great  danger  is  in 
overaction,  thereby  thwarting  the  efforts  at  repair.  Under  profXT  management  the 
wonnd  generally  heals  in  a  few  days,  the  bond  of  union  becoming  hourly  more  and 
more  firm  by  the  gradual  conversion  of  the  plasma  into  connective  tissue,  of  which, 
however,  very  little  ordinarily  remains  wlien  the  process  is  jierfected. 

Parts  completely  severed,  and  immediately  replaced,  will  oftmi,  if  judiciously  man- 
aged, reunite,  and  be  nearly,  if  not  quite,  as  useful  as  before.  Numerous  will- 
sutheuticated  cases  are  upon  record  of  bits  of  fingers,  the  nose,  and  the  ear  having 
be»i  suooessfully  treated  in  this  wise. 

It  was  upon  a  knowltnlge  of  the  peculiar  plastic  properties  of  lymph  that  TagJiacozzi 
founded  his  world-renowned  operation,  now  UTiivers.ilIj'  known  by  his  name,  of  repair- 
ing mutilated  noses,  lips,  and  ears.  His  attention  was  originally  directed  to  the 
subject  by  watching  the  effects  of  the  grafting  of  trees;  he  observed  that  the  trans- 
planted portion  not  only  contracted  firm  adliesiona  in  its  new  situation,  but  tbbt  it 
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generally  grew  with  great  vigor,  and  ere  long  ]>rotluced  most  excellent  fruit,  alto- 
gether suijerior  to,  aud  different  from,  that  of  the  parent  stock.  Possessed  of  a  pro- 
foundly iuveutive  genius,  he  waa  led  to  believe  that  a  similar  operation  miglit  be 
performed  upon  man,  and  it  was  not  long  before  he  put  hia  reasoning  to  the  let.t  ol 
experiment,  llis  success  was  so  complete  that  he  became  the  great  rhinoplastio  sur- 
geon of  Ilia  day.  His  method  consisted,  first,  in  raising  a  suitable  flap  of  integument 
from  the  arm;  secondly,  in  thoroughly  paring  the  mutilated  organ;  and,  lastly,  in 
sewing  the  raw  edges  accumtely  together,  care  being  aJlerwards  taken  to  put  the  parte 
in  the  closest  relation  until  they  were  firmly  and  inseparablj-  unitetl.  The  Indian 
method,  aa  it  is  termed,  ditt'ers  from  that  of  Tanjliacozzi  mabUy  in  this,  that  the  flap 
of  skin  is  generally  borroweil  from  the  immediate  vicmity  of  the  deformed  organ,  its 
pedicle  being  twisted  upon  itself  in  such  a  manner  as  not  to  interfere  injuriously  with 
itfl  circulation. 

Du  Hamel,  near  the  middle  of  the  eighteenth  century-,  jHTformed  some  very  curious 
experiments  illustrative  of  the  surgical  uses  of  lymph.  Tliey  consisted  in  ingrafting 
the  spur  of  a  cock  upon  the  comb  of  the  same  animal,  where,  especially  if  the  sjiur 
was  a  young  one,  it  generally  jirompllj'  unit+^'d.  In  one  instance  he  found  that  the 
spur,  although  not  larger  than  a  hemp-seed  when  the  operation  was  performed,  acquired 
in  the  course  of  three  of  four  years  a  length  of  several  inches.  The  experiment  was 
subsequently  repeated  by  .John  Hunter  with  similar  results.  He  ascertained  not  only 
that  what  Du  Hamel  had  said  was  strictly  true,  but  that,  if  the  testicle  of  a  cock  be 
transplanted  into  the  abdomen  of  a  hen,  stich  complete  union  will  occur  between  ihem 
as  to  permit  miiuite  Injecting  matter  readily  to  pass  from  the  vessels  of  the  one  into 
those  of  the  other. 

The  fact  that  a  tooth,  extracted  by  m5.=(t!\ke,  will,  if  immediately  replaced  in  its 
socket,  si>eedily  reunite,  anil  ultimately  regain  its  former  hoM,  has  long  In^en  familiar 
to  dentists,  it  was  formerly  supposed  that  the  ailheaion  was  alwaya  imiK^rfect,  but 
that  it  is  not  is  sl)own  by  the  circumstanee  that  tlie  vascular  connection  betwec-n  the 
tooth  and  the  socket  may  be  demonstrated  by  injection.  The  knowletlge  of  this  fact 
led  to  the  painful  an<l  disgusting  practice,  so  much  in  vogue  in  the  last  century,  of 
transplanting  teeth  from  tlie  mouth  of  one  i>erson  into  tliat  of  another,  and  which  was 
finally  abolished  onl^'  when  it  was  discovered  that  it  was  fraught  with  danger,  on 
account  of  its  liability  to  transmit  disease. 

Finally,  there  is,  as  an  additionsd  illustration  of  this  interesting  subject,  the  singular 
experiment  of  .Tohn  Hunter  of  inserting  a  fresh  human  tooth  into  the  comb  of  a  cock, 
where  it  took  root,  and  l»eeamc  flnnly  fixed,  new  vessels  extending  up  into  the  cavity 
of  the  fang,  aa  was  ascertained  by  injection  after  the  de^sth  of  the  animal. 

Curious  and  instructive  aa  these  experiments  are,  the^-  hardly-  equal,  in  point  of 
interest,  many  of  those  that  have  Ix'en  performed  by  the  modem  surgeon  niK)n  the 
human  subject  for  the  relief  of  mutilated  structures.  Whether  science  has  attained 
its  highest  triumphs  in  the  department  of  plastic  snrger}',  or  whether  it  is  cajMjble  of 
still  further  achievements,  time  alone  can  determine.  One  of  the  most  recent  additions 
to  our  knowledge  is  the  transplantation  of  bits  of  skin  for  the  cure  of  wounds  sind 
nlcera,  suggested  by  Reverdin,  of  Paris,  and  alread3'  successfully  employed  in  nume- 
rous instances  both  in  Europe  and  this  country. 

The  good  effects  of  plasma  are  exhibited  in  various  other  processes,  as  in  the  anp- 
preasion  of  hemorrhage,  and  the  radical  cure  ol  hernia.  In  the  former,  the  patient 
would  inevitably  bleed  to  death  if  it  were  not  for  the  agency  of  lymph  in  sealing  np 
the  mouth  of  the  vessel  by  attaching  the  internal  clot  firmly  to  its  surface.  In  hernia 
a  radical  cure  can  only  be  effected  through  the  intervention  of  plastic  matter,  thrown 
out  aa  a  consequence  either  of  the  pressure  of  a  well-afljusted  truas,  or  of  the  injection 
of  some  irritating  fluid,  causing  inflammatory  action  in  the  parts  around. 

Plastic  matter  is  often  useful  in  circumscribing  morbid  action,  and  in  inclosing  for- 
eign lx)dies.  In  abscess  a  wall  of  lympli  is  tjencrally  formetl  around  the  pus,  effectually 
preventing  its  diffusion  among  the  surrounding  tissues.  Occasionally  the  fluid  is 
inclose*!  by  a  distinct  membrane,  derived  from  the  fibrin  of  the  blood,  and  possessed 
of  a  high  degree  of  organization.  In  carbuncle  and  erysipelas  the  lymph  is  usually 
of  an  aplastic  nature,  and  therefore  unable  to  prevent  the  extension  of  the  disease. 
Balls,  needles,  pins,  and  various  other  foreign  bodies  are  occi sionally  inclosed  in  a 
manner  similar  to  pus,  and,  in  consequence,  often  remain  harmless  tenants  of  the  liody 
for  man}'  ^ears. 

Plasma  may  be  of  service  in  obviating  accidents.     Thus,  in  abscess  of  the  lung,  if 
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it  were  not  for  the  intervention  of  fibrin,  the  matter  would  often  bi-eak  into  the  chest, 
and  rapitllj  destroy  life.  As  the  disease  iulvaiices,  the  piilmotiitry  pleura  lK.-fomes  in- 
tvned  and  throws  out  lymph,  which  thus  serves  as  a  bond  of  union  between  this 
annbrane  and  the  costal  pleura;  so  that  by  the  time  the  matter  reaches  the  nurface 
an  effectuid  barrier  is  opposed  to  its  effuBion,  and  the  consequence  it*  that  it  gene- 
rally diiieharges  itself  through  a  contiguous  bronehial  tiil>e.  A  similar  Ofeurrenee 
takes  place  ui  abseess  of  the  liver  in  relation  to  the  peritoneum  and  iutestin^d  tul>e. 
Li  typhoid  fever  the  glands  of  Peyer  arc  often  perforated,  and  yet  the  contents  of  the 
bowel  seldom  escape  into  the  abdominal  cavity,  simply  because  of  this  wise  provision 
of  nature  in  gluing  together  the  contiguous  serous  structures. 

Finally,  lymph  is  of  use  in  obliterating  serous  cavities.  In  the  radical  cure  of 
hydrocele,  a  disease  of  the  vaguial  tunic  of  the  testicle,  im  operation  is  jjerfornied  for 
the  purpose  of  provoking  a  deposit  of  flbriu,  barely-  sufHcieiit  to  cover  the  tijiposing 
Borfaces,  and  to  insure  their  iiermaueut  agglutination.  Simou.s  cysts  are  tri'iitfil  upon 
similar  principles;  and  modern  surgery  has  been  emlioiflened  to  inject  even  scjtue  of 
the  movable  joints,  the  abdomen,  and  ovarian  tumors  with  irritating  fluitls,  for  the 
radical  cure  of  dropsical  diseases  of  these  parts. 

Injurious  Effects  of  Plaatic  Matter — Lyrnpb  is  capalile  of  producing  injurious 
effects  as  well  as  beneficial;  miture's  ojterations  cjuuiot  nhvajs  be  controlled  by  ait, 
and  it  is,  therefore,  not  surprising  that  she  should  often  overh-ap  the  ])ounds  of  discre- 
tion when  she  is  <lepleting  the  inllanicd  structures  by  the  etl'usion  of  plastic  matter. 
Immense  mischief  is  frequently  done  in  this  mnmier  within  a  few  hours  after  the  com- 
mencement of  the  morbid  action;  miscliief  which  it  may  require  months  of  the  most 
judicious  and  persevering  efforts  of  the  surgeon  to  eradicate. 

Among  the  more  common  and  oltvious  effects  of  this  description  arc  the  foHow- 
ing: — 1-  Mechanical  ol>.st ruction  of  the  natural  outlets  of  the  body.  2.  Change  of 
structure  by  interstitial  deposits.  3.  Abnormal  adhesions.  4.  Strangulation.  5.  In- 
duration and  enlargement. 

o.  An  exiunple  of  mechiuiical  obstruction  from  a  deposit  of  lyni])li  is  afforded  by 
what  occurs  in  the  winilpii)e  in  plastic  crou{),  the  principal  anatoudcal  character  of 
which  is  the  formation  of  a  false  raerabrane,  which  often  moulds  itself  accurately  to 
the  shape  of  the  tube,  and  which,  esiK'cially  if  it  extend  high  uj)  into  the  larynx,  may 
c&ase  suffocation  by  impeding  the  entrance  of  air  into  the  lungs.  In  rare  cases  the 
nudnbrane  is  detached  and  expectorate<l ;  but  generally'  it  remains  in  spite  of  our 
remedies,  and  speedily  destroys  the  patient.  Even  an  artificial  opening  in  the  trachea 
Kldora  averts  this  occurrence. 

In  some  of  the  mucous  canals  this  matter  is  poured  out  beneath  the  lining  mem- 
brane instead  of  upon  its  free  surface,  where,  lx-Cf>raing  organized,  it  leads  to  |)er- 
manent  contraction  of  the  tulx;.  It  is  in  this  mamier  that  stricture  is  formed  ;  wliea 
the  ca^e  is  a  very  bad  one,  lymjih  may  also  be  eflused  into  the  sulistance  of  the  lining 
membrane,  and  even  upon  its  free  surface,  as,  for  example,  in  what  is  called  the  bridle- 
stricture  «)f  the  urethra. 

3.  Change  of  structure  from  interstitial  deposit  of  lymph  occurs  in  almost  all  eases 
of  inflammation,  however  slight  or  however  situated.  Jn  piietimonitis,  it  closes  up 
the  air-cells  and  minute  bronchial  tubes,  as  well  as  the  cells  of  the  connective  tissue, 
producing  what  is  called  hepatization  of  the  Jungs.  Opacity  of  the  cornea,  acting 
ohstructingly  to  the  rays  of  light,  is  the  invaria)>le  result  of  a  ileposit  of  [dastic  uiatter 
either  1)eneath  its  conjunetiv.al  covering  or  in  its  intcrlamellar  structure. 

y.  All  abnormal  adhesions  are  effected  by  this  substance,  and  are  necessarily  more  or 
leas  prejudicial.  In  the  thoracic  cavity,  they  confine  and  restrain  the  movements  of 
tlie  heart  and  lungs;  in  the  alulomen,  they  often  become  a  source  of  interna!  strangu- 
lation; in  the  mucons  outlet.s,  as  in  the  vagina  and  uterus,  tiiey  may  prmhice  complete 
occlusion  of  their  orifices;  and  in  the  vessels,  es|>ecial]v  the  arteries*  they  have  been 
known  to  induce  obliteration  of  the  largest  trunks.  Abnormal  adhe.sinns  between  the 
bowel  and  the  sac  in  hernia  are  sometimes  a  cause  of  its  irreducibility- 

Great  mischief  is  often  done  by  l^'mph  effused  within  a  joint.  The  matter,  if  not 
promptly  remove<l  by  the  absorbents,  is  organize<l  and  cnuvertt-d  into  an  adventitious 
structure,  which,  undergoing  various  transformations,  at  length  assumes  the  profier- 
tJes  of  the  osseous  tissue,  and  effectually  destroys  the  motions  of  the  nrticiilation. 
The  case,  in  fact,  is  one  of  bony  anchylosis,  which  it  i8  olYen  <liJlicult,  if  mdeed  not 
impossible,  to  cure. 

h.  When  this  substance  is  arranged  in  the  form  of  a  cord  or  band,  it  may  act 
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as  a  compressing  agent,  by  arresting  the  circulation,  ami  tbus  give  rise  to  all  the  symp- 
toms of  fatal  obstruction.  A  Imnd  or  cord  of  lynipb,  for  example,  extending  from 
one  organ  to  anottier,  may  as  elfectually  strangulate  the  bowel  as  when  the  tube  is 
girted  by  the  ruigs  of  a  hernia  at  one  of  the  natural  outlets  of  the  abdomen.  Dr. 
Montgomery,  of  i>ublin,  has  shown  that  the  amputations  of  the  limbs  which  occa- 
sionally occur  spontaneously  during  utero-gestation  are  due  to  the  constriction 
caused  by  cords  of  this  kind  accidentally  thronu  around  the  atfectetl  memljer,  luid 
acting  on  the  principle  of  a  g^'udually  tightened  ligature.  The  constant  tendency 
wliK-h  such  bands  have  to  contraction  aflbrdti  a  read}'  explanation  of  &n  event  which, 
mitil  recently,  was  universally  reganled  as  a  result  of  gangrene. 

i.  Among  the  more  frequent  and  distressing  evils  of  plastic  deposits  are  induration 
and  enlargement,  or  hardening  and  thickening,  of  the  organs  and  tissues.  Such  occur- 
rences are  genernJl;*  e-scpediugly  amioying,  often  severely  taxing  the  patience  of  the 
enflererand  the  skill  of  the  professional  attendant.  Tlie.v  are  the  direct  result  of 
interstitial  effusions,  which  often  manifest  an  early  tendency  to  organization  and 
transformation,  and  which  none  but  the  most  determined  perseverance  in  the  use  of 
remedies  can  enable  us  ultimately  to  overcome.  The  stiff  and  thickened  joint,  the 
indurated  tind  enlarged  testicle,  the  hypertioi)hied  spleen,  liver,  and  lymphatic  gland, 
the  hardened  and  enlarged  tonsil,  so  frequently  seen  in  practice,  are  sad  iilustratiooa 
of  the  truth  of  this  statement. 

When  lymph  la  effused  upon  an  open  surface,  as  a  wound  or  an  ulcer,  its  appear- 
ance may  generally  be  taken  as  a  true  index  of  the  precise  character  of  the  action 
that  is  going  on  in  the  affected  part,  as  to  whether  that  action  is  healtliy  or  un- 
healthy; and  it  is,  therefore,  capable  of  affording  valuable  therai>eutic  indications. 
When  it  has  the  requisite  degree  of  vitality,  it  is  promptly  converted  into  healthy 
granuhitious  and  new  tissue ;  whereas,  when  the  reverse  is  the  case,  it  rapidly 
perishes,  and  is  finally  thrown  off  as  an  effete  substance  or  species  of  slough,  the 
surface  beneath  exbibiting  an  irritiible,  inflamed,  phagedenic,  or  gangrenous  aspect, 
and  discharging  a  thin,  serous,  or  bloody  fluid,  more  or  less  fetid,  and  entirely  desti- 
tute of  the  properties  of  laudable  pus.  This  local  action  of  the  part  is  generally 
associated  with  a  depraved,  vitiated,  scorbutic,  or  tjphoid  state  of  the  system,  and  is 
liable  to  run  into  the  verj"^  worst  forms  of  pvemia  and  erysipelas,  especially  during  the 
prevalence  of  epidemics,  among  llie  inmates  of  crowiled,  ill-veutilati'd  hospitals,  and 
other  establishments  for  the  accomraodation  of  the  sick  ajid  wounded.  Under  such 
circumstances  the  l>Tnph  is  nt-arly  always  aplastic,  so  much  so,  indeed,  that,  as  has 
been  observed  by  Professor  Andrews,  of  Chicago,  the  patient  may  be  said  to  be  labor- 
ing under  a  veritable  aplastic  diathesis. 

Treatmknt. — The  treatment  of  lymphization  is  conducted  upon  general  anti- 
phlogistic prin(!J]iles;  ntnlue  action  is  repressed,  and  the  absorption  of  effused  matter 
promoted.  To  acronijilish  the  first  of  these  objects,  the  ordinary  loo.il  and  constilu- 
tiijiinl  measures  are  employed  ;  for  the  second,  sorljefaeients  are  necessary,  as  mercury 
antl  iodide  of  potassium  internally,  and  the  tincture  of  ioiliue,  liniments,  and  embro- 
cations externally,  in  the  acute  stage  of  the  disease,  while  secretion  is  still  active, 
purgatives  and  antimouials,  with  the  judicitnis  exhibition  of  calomel,  constitute  the 
chief  means  of  relief;  hut,  the  tendency  tu  deposit  having  ceased,  their  use  is  dispensed 
with,  all  except  the  memiry,  which  is  now  given  in  minute  doses,  and  with  a  view 
strictly  to  its  alterative  effect;  it  is  often  carried  to  slight  ptyalism,  the  mouth  and 
giitns  being  maintained  in  a  tender  condition  for  perhaps  several  weeks  consecutively; 
or,  with  an  occasional  interval,  for  even  a  much  longer  jjeriod.  In  the  latter  event, 
the  bichloride  frecpiently,  if  not  generally,  forms  a  valuable  substitute  for  the  calomel; 
less  likely  to  act  hurtfuBy,  and  yet,  at  the  same  time,  very  effectuall}'  stimiUating 
the  absorbents.  In  su<-h  eases,  too,  small  doses  of  tartar  emetic  ofb^n  produce  a  most 
salutary  influence,  its  action  being  hardly  inferior  to  that  of  raercnry  itself,  with 
which  it  may  frequently  be  advantageously  cnmbine<l.  When  the  inflammation  has 
measurably  snl)sirh'<l,  its  products,  esjxH^inlly  the  serous  and  plastic,  are  generally 
easily  gotten  rid  of  by  hydroelilorate  of  ammonia,  or  iodide  of  potassium,  adminis- 
tered in  doses  varying  from  three  to  twenty  grains,  thrice  in  the  twenty-four  hours; 
strict  attention  being  meanwhile  paid  to  the  diet  and  bowels.  When  the  case  is 
obstinate,  an  occasional  meriMirial  constitutes  a  valuable  addition. 

Among  the  more  beneficial  topical  means  are,  the  dilute  tincture  of  iodine,  applied 
twice  in  the  twenty-four  hours;  intmctions  with  mercurial  and  other  uuguculs,  par- 
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ticularly  that  of  the  iodide  of  lend  ;  stimulating  erabrocations ;  and  steady,  uiiiforra 
sapport  with  the  bandage.  Various  iiiiRls  of  |>lastera,  as  the  commou  mercurial,  the 
compound  ^alhnniim,  and  others  of  a  kindred  ualure,  are  also  frequently  serviceable. 
Washing  the  part  well,  when  accessihie,  twice  a  day  with  hot  water  and  Castile  soap, 
followed  by  dry  friction,  often  does  more  good  than  anything  else.  In  some  cases, 
Again,  cold,  especiallj'  in  the  form  of  the  douche,  acts  very  bencflcially,  affording 
relief  when  other  treatment  fails.  In  the  joints  passive  motion  must  be  carefully 
performed,  at  first  once,  and  then  twice  a  day,  to  prevent  anchylosis  from  the  organ- 
ization of  the  fibrinous  bands  which  are  so  liable  to  form  during  the  progress  of 
S3TJOvitis. 

Wlien  the  object  is  simply  to  assist  nature  in  her  efforts  to  repair  an  injury,  as  a 
wound  or  firacture,  care  shoiild  bo  taken,  on  the  one  hand,  that  the  attendant  action 
is  not  too  low,  and,  on  the  other,  that  it  does  not  transcend  the  fd»rinizing  limits.  By 
over-offlciousness  the  system  may  be  so  exhausted  as  to  render  it  impossible  for  the 
part  to  furnish  an  adequate  amount  of  lymph,  and  a  similar  condition  is  often  induced 
by  debility,  the  result  of  previous  disease,  intemperance,  or  imperfect  nutrition  from 
want  of  proper  food.  Wliatever  the  cause  may  be,  it  should  t>e  promptly  counter- 
acted by  the  use  of  tonics,  especially  quinine  and  iron,  alcoholic  stimuhints,  and  other 
invigorating  measures,  to  supply  the  blood  with  the  requisite  material  for  the  deposi- 
tion of  flltrin ;  all  enfeebling  topical  applications  l)eing  at  the  same  time  discontinued. 
Overaction,  on  the  contrary,  is  met  by  the  nsual  anti{>hlogistic  means,  carefully  and 
warily  applied,  lest  harm  should  arise  from  the  too  rapid  reduction  of  the  \ital 
powers.  The  management  of  the  reparative  process  always  demands  great  judgment 
■nd  vigilance. 
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Sapporation,  the  process  by  which  pus  is  formed,  is  one  of  the  most  frequent,  as 
it  certainly  is  one  of  the  most  important,  of  the  results,  events,  or  conditions  of 
inflammation.  Its  presence,  as  a  general  ruk*,  is  denotive  of  a  higher  grade  of  excite- 
ment than  a  mere  deposition  of  scnmi  and  plastic  matter,  which,  however,  are  nearly- 
always  associated  with  it.  But  it  must  not  be  8Hp[iosed  that  the  reverse  of  tliia  pro- 
position is  true;  for  inflammation  often  exists  in  a  severe  degree,  with  an  abundant 
effusion  of  the  watery  and  fibrinous  elements  of  the  blood,  and  yet  there  is  not  the 
slightest  evidence  of  suppuration. 

it  was  formerly  supposed  that  suppuration  might  occur  independently  of  inflam- 
mution,  and  there  seems  to  be  still  a  lingering  disposition  on  the  part  of  some  patho- 
logists to  adliere  to  this  doctrine,  if  not  by  direct  advocacv,  at  least  by  implication. 
The  opinion  doubtless  had  its  origin  in  the  fact  that  there  are  oceasionally  cases 
of  suppuration  in  which  large  quant itifs  of  pus  are  thrown  otf,  witiiout  &ny  evi- 
dence of  the  ordinary'  phenomena  of  inflammation,  such,  especially,  as  pain,  heat, 
and  discoloration  of  the  structures  in  wliicli  the  matter  is  formed,  or  any  constitu- 
tional disorder;  the  whole  process  being  appiircntly  conducted  as  if  both  the  part 
aud  system  were  unconscious  of  what  is  going  on.  Such  cases  are  by  no  means 
infretjuent,  and  yet,  if  they  be  carefnlly  investigated,  or  traced  through  the  various 
stages  of  their  progress  up  to  the  clissection  of  the  afffctcd  tissues,  the  most  satis- 
lactory  proof  will  be  aflbrdt-d  of  their  phlogistic  nature.  In  a  cold,  strumous  or 
scrofulous  aliscess,  for  example,  which  has  so  often  served  as  the  basis  for  this  now 
nearly  exploded  idea,  and  the  formation  of  which  is  sometime^*  the  work  of  several 
months,  inflammation  is  just  as  nniclk  coucenied  in  the  production  of  Its  content,s,  as 
in  a  phlegmonous  boil  that  is  developed  in  three  or  four  days.  The  only  difference 
is  tliat  in  the  one  the  morbid  jirocess  moves  on  slowly  and  almost  imperceptibly, 
while  in  the  other  it  proceeds  very  rapidly,  and  is  accompanied  by  such  well-marked 
•ymptoms  as  to  render  it  impossible  to  mistake  their  character.  • 

Matter  may  form  without  any  breach  of  continuity  of  the  affected  parts.  This 
mode  of  suppuration  is,  in  fact,  very  conimnn,  not  only  in  the  serous  cavities,  hut 
throughout  the  greater  portion  of  the  mucous  system.  It  is  not,  however,  coufiiied 
to  these  tvxtnres.  In  the  cellular  substance,  lungs,  brain,  liver,  and  other  viscera, 
nothing  is  more  frequent  than  sup[jtjration  without  any  ulceration  whatever  iti  the 
ind]>ient  stages  nf  the  morttid  action. 

.Suppuration  doe*  not  t.nkc  place  equally  readily  in  nil  the  orjrrjns  and  textures. 
Of  the  viscera,  those  most  prone  to  it  are  the  liver,  lungs,  and  bniin  ;  of  the  tissues, 
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the  cellular,  cutaneous,  mucous,  and  serous.  In  the  fibrous,  carlilngiuous,  tendinous, 
and  osseous  textures,  pus  uot  only  lurms  with  ditliculty,  but  is  seldoui  of  a  thick, 
consistent  character.  Ul"  the  mucous  system  some  portions  are  more  liable  to  suppu- 
ratiun  thau  others.  Thus,  it  is  much  more  comuiuit  in  tlie  colon  than  in  the  stomach 
or  ileum,  in  the  vagiua  than  in  the  uterus,  in  the  urethra  Lhau  iu  the  urinary  bla<l<ler, 
in  the  nose  than  iu  the  mouth,  iii  the  I'auces  thau  in  the  cesophagus,  in  the  bruuchia 
that!  in  the  larynx.  So,  likewise,  in  the  serous  system,  suppuration  is  more  fi-equent 
in  some  situations  tliati  in  others,  as,  for  example,  iu  the  pleura,  the  vagiual  tunic 
of  the  testicle,  ami  the  liuing  membrane  of  the  larger  joints.  In  the  subcutaneous 
cellular  tissue,  pus  forms  most  readily  in  parts  remote  from  the  heart.  The  blood- 
vessels do  not  often  suppurate,  except  wlii'U  wounded;  and  the  jsame,  so  far  as  can 
be  ascertained,  is  the  case  with  the  absorbents.  The  lymphatic  glands,  however, 
suffer  very  frequently,  especially  those  of  the  axilla,  groin,  mesentery,  neck,  and 
base  of  the  lower  jaw,  particularly  in  persons  of  a  scrofulous  taint.  The  nervous 
tissue  seldom  suppurates;  the  muscular  still  more  rarely.  From  all  tiiese  facts  we 
may  deduce  the  axiom  that  thos>e  structures  are  most  prone  to  form  matter  which 
coDtain  the  largest  araoujit  of  loose  cclluhir  substance,  and,  conversely,  that  those 
which  possess  tins  tissue  sparingly  always  suppurate  with  difliculty,  requiring,  gene- 
rally, a  much  longer  period,  aud  elaborating  a  less  jjerfect  fluid. 

The  jjeriod  at  which  sui>pii ration  occurs  after  the  establishment  of  inflammation 
varies,  ou  an  average,  from  twenty-four  hours  to  three  or  four  days,  dei)ending  uj)on 
the  nature  and  situation  of  the  affected  tissues,  the  intensity  of  the  morbid  nctiou, 
and  also,  in  a  very  material  manner,  upon  the  condition  of  the  system,  and  the  cha- 
racter of  the  exciting  cause.  Mucous  membranes,  especially  if  exposcil  to  tlie  air, 
generally  suppurate  very  readily,  having,  as  it  were,  a  predisposition  to  take  on 
this  kiud  of  action;  serous  membranes,  on  the  contnir3',  as  they  are  arranged  in  the 
form  of  shut  sacs,  do  not  feel  the  stimulus  of  the  atmosphere,  and,  therefore,  sup- 
pur.ite  with  difUcuHy;  another  rcHHon,  doubtk's.s,  is  the  fact  that  such  structures, 
when  irritatpd,  are  naturally  inclined  to  furnish  lymph  nitlier  than  pus,  their  organi- 
zation peculiarl3'  fitting  them  for  that  oflice.  The  same  diflerence  exists  between 
the  veins  and  arteries,  aud  it  is  priiotlcaHy  fortunate  that  it  does;  otherwise  the 
danger  of  wounds,  whether  the  result  of  acciilent  or  design,  requiring  ligation  of  the 
principal  arteries,  would  be  much  greater  than  it  is.  In  some  of  the  internal  viscera, 
as  the  brain  and  liver,  pus  occasionally  forms  with  great  rapidity,  as  is  seen  in  cases 
of  injuries  of  these  organs.  Matter,  other  things  being  equal,  forms  eimch  sooner 
when  the  inflammation  is  very  intense  than  when  it  is  com] la rati vely  mild.  A  wound 
in  an  unhealthy  or  intemperate  person  is  more  likely  to  run  sjteedily  into  suppura- 
tion than  one  of  a  similar  character  in  an  individual  of  sound  constitution  and 
regular  habits.  A  phlegmonous  boil  usually  fleposils  pus  in  from  twenty-four  to 
thirty-six  hours,  whereas  a  hard  chancre  tloes  uot  fut-uish  any  until  about  the  begin- 
ning of  the  fourth  day.  In  variola,  the  suppurative  process  is  seldom  fuUy  estab- 
lisiied  before  the  ninth  day. 

Exposure  of  an  uiflaioed  surface  to  the  air  greatly  promotes  suppurative  action, 
ami  is,  therefore,  directly  hostile  to  adhesion.  The  more  nicely  the  edges  of  a  wound 
are  approximated,  the  greater,  other  things  being  equal,  wUl  be  the  probability  of 
speedy  and  perranuent  reunion,  and  convei"sely.  iSerous  membranes,  as  already 
stated,  have  natur.illy  a  disposition,  when  inflamed,  to  pour  out  lymph,  and  to  con- 
tract a<lhesions;  but  whenever  they  lose  the  character  of  closed  Siics,  as  they  neces- 
sarily <lo  when  they  are  accidentally  openccl,  the  morbid  action,  consequent  upon  the 
injury,  is  certain  to  he  foiloweil  by  the  formation  of  pus,  especially  if  the  air  has  free 
access  to  them  for  an^-  h-ngth  of  time 

When  suppuration  is  fully  established,  it  is  impossible  to  predict  when  it  may  termi- 
nate. In  many  situations,  as,  for  example,  tlie  bowels  and  the  bronchia!  tulies,  it 
occasionally  lasts  for  years,  the  discharge  literally  usurjnng  the  place  of  the  natural 
secretions. 

Suppuration,  when  very  profuse,  as  in  a  lacerated  wound,  nn  inflamed  joint,  or  a 
large,  irritable  ulcer,  leads  to  rapid  exhaustion  b}'  the  ab9tra<'tion  of  the  more  impor- 
tant elements  of  the  blood,  and  by  the  induction  of  hectic  fever,  pyemia,  or  purulent 
infection,  generally  attended  by  severe  rigors  and  copious  sweats,  rapidly  dndning 
the  system.  The  nppcdrjincc  of  thick,  yellow,  cream-like  pus,  under  such  cii-cum- 
stances,  is  always  hailed  by  the  surgeon  as  a  gratifying  omen,  indicnJing,  as  it  does, 
a  decided  improvement  both  in  the  part  and  system.     Tus  serves  as  a  protective  to 
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granalating  surfaces,  preserving  moisture  and  promoting  growth;  assists  in  detach- 
ing foreign  bodies*  impacted  iu  the  solt  struclures,  and  is  probnlily  occasionally  iustru- 
mental  in  eliminating  noxious  matter  from  the  btood,  or  so  chaMging  its  character  as 
to  render  it  harmless. 

Pas,  the  pro<luct  of  suppuration,  originally  appears  in  the  form  of  distiuct  globules, 
dispersed  through  the  aliected  structures,  where  they  may  be  easily  recoguizcil  by 
their  pole  yellowish  color.  As  tlie  particles  increase  in  nuiulier,  tiiey  gradually  l)e- 
come  conflueut  by  the  removal  of  the  iliseased  tissues,  the  matter  being  thus  collected 
into  an  abscess. 

The  symptoms  which  characterize  the  suppurative  process  will  clinm  special  atten- 
tion under  the  head  of  abscesses.  Here  it  will  siifllce  to  observe,  in  generni  terms, 
that  they  are  such  as  denote  the  existence  of  ordinnry  iullammation,  with  an  increase, 
more  or  less  considerable,  of  the  local  and  <'onstitut,ional  disturbance. 

Pure  pus,  such,  for  example,  as  is  found  in  a  vvcU-niatured  phlegmonous  altsoess,  is 
an  o()aque,  homogeneous  fluid,  of  a  yellowislj-white  color  verging  on  greenish,  of  a 
sweetish  taste,  without  any  particular  o<b>r,  of  a  dcain-l ike  consistence,  ^liglitl)'  viscid, 
and  of  an  average  6pe<'ific  gravity  of  IO;JO  to  1033.  It  has  a  faint  alkaline  reaction, 
is  imperfectly  soluble  in  water,  does  not  readily  putrefj',  and  is  coaijuluted  l)y  heat, 
myitis,  and  bydrochlorate  of  ammonia.  When  frozen,  it  does  not  regain  its  original 
properties. 

The  specific  gravity  of  pus  ia  liable  to  considerable  variation,  depending  mainly 
upon  the  quantity  of  its  solid  ingredients  and  the  density  of  tlic  pns-liquor.  Thus, 
in  seven  examinations  of  this  fluid,  taken  from  sbftCfs-ses  in  difl'ereut  situations — as 
the  thigh,  arm,  axilla,  back,  pleura,  and  the  lung  in  pnlnionary  phthisis — Dr.  John 
Davy  found  the  specific  gravity  as  low  in  one  as  Ul'21,  and  in  another  as  high  as  1042. 

Pus  essentially  consists  of  the  elements  of  the  blootl,  in  an  altered  state,  water  con- 
stituting altont  eighty-five  per  cent.,  the  remainder  lioiiig  made  up  of  albumen,  fatty 
matter,  fibrin,  osmazone,  and  salts,  as  chloride  of  sodinm,and  phosphate  of  lime  and 
magnesia.  Lehmann,  wiio  has  carefully  examined  this  fluid,  fonud  the  quanttly  of 
&tty  matter  to  vary  from  2  to  6  per  cent.,  and  the  quantity  of  albumen  in  the  sernm 
from  1-2  to  3-7  per  cent.  Casein  and  heniatin  do  nut  exist  in  normal  pus.  A  pecu- 
liar principle,  tenned  pyiue,  has  been  detected  in  it  by  Ciiiterboek,  su]>|)osed  by 
Some  to  be  an  oxide  f)f  protein,  by  others  a  form  of  fibrin.  It  is  soluble  in  water, 
but  uisolnble  iu  alcohol.  Recent  examinations  have  shoTSTi  myosin,  paraglobulin, 
protozen,  leucin,  and  tyrosin  to  be  constant  constituents.  Pyocyaninc,  the  sub- 
stance which  imparts  the  bluish  or  greenish  color  to  the  contents  of  certain  abscesses, 
nd  to  the  discharges  of  certain  ulcers,  is  occasionally  present. 

Pus  is  composed  of  numerous  corpuscles,  suspendwl  in  a  thin,  transparent  fluid, 
ctlled  pas-liquor.  These  little  bodies,  known  as  pus  corpuscles,  are  spherical,  finely 
granular  ma.sses  of  pure  germinjU  matter  or  protoplasm, 
from  the  jffiju  to  the  35*55  <^f  *"  ""'^>  '"  diameter,  jind 
identical  with  ]ym|>h  and  colorless  bluod  corpuscles. 
Tiiey  are  not  vesicidar  in  structure,  for  wluit  was  for- 
merly considered  to  be  a  distinct  ceU-wall,  is  now  known 
to  be  nothing  more  tlian  a  periphcnd,  limiting  layer  of 
non-germinal  or  formed  material.  They  are  provided 
with  nuclei,  which  are  rendered  visible  on  the  addition 
of  water  or  acetic  acid,  and  are  deeply  stained  by  am- 
tnoniacal  solutions  of  carmine.  Some  contain  one  well- 
defined  nucleus,  others  two,  tliree,  or  more  small  nuclear 
bodies,  their  size  depending  upon  their  number.  Fij?. 
IC,  from  Rindfleisch.  exhibits  pus  corpnscles  in  their  dif- 
ferent forujs:  a  represents  globules  containing  a  single,  large  nucleus,  from  the  pus 
of  a  healthy,  granulating  sore;  at  b  and  r  are  seen  re]l»  from  an  abscess,  before  and 
jfter  the  action  of  acetic  acid;  broken-down  globules,  from  the  pus  of  carious  bone, 
4re  delineated  at  rf ;  while  at  e  are  shown  the  forms  which  the  living  cells  assume, 
hy  virtue  of  their  softness  and  elasticity,  in  their  amreboid  movements. 

The  pus  corpuscles  flo.it  in  the  pus-liquor,  and  ;\re  intermixed  with  various  solid 
elements,  as  granules,  shreds  of  fibrin,  epithelial  nrattcr,  exudation  corpuscles,  and 
«l>»o.  at  times,  with  small  homogeneous,  nfm-nuck'ate<1  corpuscles,  termed  pyoid. 

is  liable  to  be  mollified  in  its  pro|>erties  by  the  presence  of  extraneous  sub- 
8,  as  grumous  blood,  fibrin,  cholesterine,  and  the  debris  of  the  organs  and  tex- 
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tores  in  which  it  is  formed.  In  common  phlegmon,  it  often  contains  shreds  of  cellular 
tissue,  of  a  dirty  grayish  color,  not  unlike  wet  tow.  The  brownish  matter  found  in 
certain  ahsces.ses  of  the  liver  probably  derives  its  color  and  consistence  from  the 
intermixture  of  softened,  disintegrated,  hepatic  parenchyma.  In  suppuration  of  the 
different  ghinds,  the  pus  is  uot  unfrequently  mingled  with  the  product  of  their  secre- 
tion**, as  urine  in  tlie  kidney,  bile  iu  the  liver,  milk  in  the  mamma,  and  semen  in  the 
testis.  Purulent  matter  is  sometimes  very  fetid,  apparently  from  the  extrication  of 
sulphuretted  hydrogen. 

The  different  varieties  of  pus  have  received  different  names.  When  the  fluid  is  of 
a  whitish  color,  creamy  in  consistence,  and  composed  of  numerous  globules,  it  is  said 
to  be  healthy,  pure,  or  laudable,  in  reference  to  the  process  by  which  it  is  produced, 
this  being  of  a  healthy*  sanative,  or  restorative  nature.  It  is  usually  met  with  in 
suppurating  wounds,  in  healing  ulcers,  and  in  phlegmonous  abscesses. 

Sanious^  serous,  ichorous,  or  sangninolent  y>us  is  thin,  almost  transparent,  of  a 
yellowish,  amber,  or  reddish  color,  and  generally  so  acrid  as  to  erode  the  parts  with 
which  it  comes  in  contact.  It  is  a  product  of  unhealthy  inflammation,  and  is  princi- 
pally obser\'ed  in  caries  of  the  bones,  irritable  uleers,  and  open  cancer.  This  variety 
of  pus  is  often  intermixed  with  gnnnous  blood,  flakes  of  fibrin,  and  the  debris  of  the 
aflTected  tissues.  The  thin,  sanious  pus  furnished  in  abscess,  ulceration,  and  necrosis 
of  the  osseous  tissue,  not  unfrequently  contains  a  considerable  quantity  of  phosphate 
of  lime. 

Fibrinous  pus  consists  of  common  pus  in  combination  with  l\mph.  It  is  of  a 
whitish,  grayish,  or  cineritious  color,  and  of  a  8emi-li<juid,  concrete,  or  lardaccous 
consistence.  Under  the  microscope,  it  displays  the  globules  of  healthy  pus,  with 
numerous  other  colls  and  fibres,  of  irregular  shai)e.  It  is  usually  found  in  the  joints, 
in  the  splanchnic  cavities,  in  metastatic  abscesses,  and  in  carbimcidar  inflammation. 
Its  presence  denotes  a  high  degree  of  morbid  action. 

Scrofulous  puH  is  ehietly  met  with  in  pulmonary  caverns,  cold  abscesses,  scronUous 
disease  of  the  joints,  and  chronic  Jnflanimation  of  the  lym[)hatic  glands.  After 
standing  a  little  while,  it  usually  Hcpariites  into  two  parts,  of  •which  one  is  thick,  straw- 
colored,  and  inodorous ;  the  other,  which  rests  on  the  suifnce,  is  oily  in  apfK-arance, 
thin,  ropy,  and  mixed  with  small,  opaque,  curdy  flakes.  When  scrofulous  pus  is  long 
retained,  it  may  acquire  a  tlisagreenble,  nausfous  smell,  not  uidike  the  pollen  of  the 
chestnut;  at  otiicr  times  it  is  excessiveh*  fetid.  The  attendant  action  is  usually  very 
languid.     The  term  cunly  is  often  applied  to  this  variety  of  pus. 

Gmnmi/  pus,  a.s  it  is  termed,  is  a  product  of  sjrphilitic  afl'ections  of  the  bones,  the 
muscles,  the  cellular  tissue,  and  the  internal  organs.  It  bears  a  strong  resemblance  in 
its  appearance  to  a  thin  solution  of  isinglass,  arrowroot,  or  gum  arabic,  is  of  a  pale 
whitish  color,  more  or  less  ropy  in  consistence,  and  in  a  great  degi-ee  destitute  of  the 
pro[ierties  of  ordinary  pus.  It  is  composed  mainly  of  albumen,  and  contains  only  a 
few  well-formed  pus  corpuscles:  oil  globules  and  fatty  matter  are  often  seen  in  it. 

There  is  a  variety  of  pus  to  whieh,  from  its  admixture  with  mucus,  the  term  muco- 
purulent is  applied.  It  is  usually  a  product  of  a  high  degree  of  inflammation  of  the 
various  outlets  of  the  body,  [)articularly  of  the  nose,  eye,  bronchial  tubes,  and  genito- 
urinary apparatus.  The  miiciis  suiyplicd  by  these  surfaces  in  the  healthy  state  is  com- 
posed of  a  transparent  fluid,  and  of  abraded  epithelial  cells,  flat,  and  irivgularly  sided, 
with  a  central  nucleus.  In  addition  to  these,  the  microscojie  deteets  numerous 
granular  mas-ses  and  spherical  globtib's,  similar  to  those  of  pus,  suspended  in  a  viscid, 
transparent,  ductile  fluid.  Under  inflammation,  the  epithelial  cells  are  cast  oflT  so 
quickly  th.it  they  do  not  have  time  to  be  flattened  out,  andl  the  globules  are  not  only 
grL'fitly  augnieiited  in  nnrabiT,  but  they  aequire  somewhat  the  ehnmeter  of  those  of  pus. 

Finally,  what  is  called  puriform  matter,  is,  ns  the  name  implies,  not  genuine  pus, 
but  an  inij)erfect  liquid  bearing  some  resemblance  to  it.  It  oecurs  chiefly  in  had 
forms  of  inflamraatiim,  as  erysipelas,  carbuncle,  and  pyemia,  and  consists  essentially 
of  broken-dnwn  lymph  and  shreds  of  tissue,  interspersed  with  fnti  >»  snbst.ince,  granules, 
abortive  cells,  and  a  few  globules,  smaller  than  those  of  pus,  and  not  affording  the 
usual  reaction  under  acetic  acid.  The  puriform  matter,  so  ahmnrfantly  thrown  ofl'  UQ 
inflammation  of  the  serous  membranes,  is  fr,^ni'rally  nothing  hul  turbid  serum. 

Certain  kinds  of  pus,  as  those,  for  example,  of  smallpox,  varioloid,  fnrcinia,  gonor- 
rhiea,  and  chancre,  are  mnlaqiovx.  In  wliat  particular  element  of  the  fluid  the  virus 
or  specific  secretion  is  contained,  or  whether  it  exists  as  an  entity,  is  undetermined. 
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The  vitality  of  the  organ  by  which  it  is  elaborated  is  not  nocessniy  for  the  preserva- 
tion of  its  peculiar  effects.  Once  formed,  it  becomes  indcpemlcnt  of  its  source,  and 
retuin.s,  for  a  considerable  perio<l,  the  power  of  contaminating  the  parts  tc»  which  it 
is  applied,  pro<lucing  a  disease  of  the  same  cliaracter.  Various  chemical  reagents, 
however,  as  the  alkalies  and  acids,  etfectitally  neutralize  its  Hpecific  properties,  if  the}- 
do  not  completely  destroy  them.  The  pus  of  a  chancre  often  contains  animalcules, 
portieulnrly  the  vibrio  lincola. 

Pus  is  a  duid  that  is  easily  altered  in  its  properties,  tine  causes  which  mainly  con- 
tribute to  this  result  being  its  age,  or  the  length  of  time  during  which  it  is  retained 
in  the  body,  and  the  contact  of  various  flui<is,  cspeciiilly  air,  gas,  and  water.  The 
globules  of  the  pus  of  old  abscesses  always  4;ontaiu  fine  fatly  gramdes,  generally 
from  five  to  t«u  iu  number,  which,  when  tbe  ilevflupmetit  is  uuusnally  peifeet,  j>rcscut 
a  large,  swollen  appearance.  The  caseous  triuisfoiniation  is  observed  chictly  in  old 
aorofulous  abscesses,  the  jtus-liquor  of  which  is  alisorbed,  while  the  pus  glf)biiles, 
iseuming  an  angular  conliguration,  shrink,  atrophy,  and  form,  by  their  agglonn  ration, 
a  dryisli  caseous  mass,  of  a  whitish  or  slightly  yellowiHli  cnlnr.  In  aliscesses  of  the 
cancellous  structure  of  tlie  Ixmcs,  es|)ccially  in  thuse  erimrinnii<ating  with  tiie  joints, 
the  fluid  is  generally  very  tl»in  and  watA^ry,  ami  not  uiifreqnentiy  contains  lactic 
acid,  under  the  irifiuence  of  which  the  pus  cells  are  diHtende^l,  tlie  protoplasm  dis- 
solved, and  the  nuclei  set  free.  In  suppuration  of  the  joints  uf  the  fingers  in  gouty 
persons  the  fluid  usually  contains  a  large  quantity  tif  urate  of  soda.  The  pus  globules 
always  csiierience  gre^t  alterations  in  their  size  and  sliape  when  pus  contains  an 
unusual  quantity  of  water.  The  f)re8ence  of  gas  in  pus  has  a  tendency  to  decompose 
it,  to  render  it  fetid,  and  to  change  its  color.  Pignicntary  infiltration  of  the  jkis 
globules  occurs  whenever  the  su[ipuration  is  attended  with  any  considerable  effusion 
of  blijod. 

The  ilistinction  between  pus  and  mnons  is  of  praHi<^al  importance.  The  micro- 
scope is  the  most  certain  means  of  discrimination  ;  tuit,  in  its  absence,  other  measuix's 
may  be  resorted  to.  I'us  sinks  in  water;  mucus  floats.  A  glairy,  viscid,  gelatinous 
mass  is  formed  by  the  addition  to  pus  of  aliotit  half  its  ipnintity  of  the  oHieiiial 
solution  of  potassa,  no  such  effect  resulting  from  the  action  of  the  alkali  on  nuieus, 
which  becomes  more  fluid  and  limpid.  The  serum  of  pus  is  higbly  albmninons; 
mucus  is  not.  Mucus  treated  with  acetic  acid  coagnhitcs  into  a  thin,  membranous 
sabatance;  pus  does  not.  Under  the  application  of  ether,  mucus  yields  the  merest 
trace  of  fat,  while  pus  always  furnishes  this  material  in  coTisiderable  (pnintity.  Pus 
diffused  through  blood  can  only  be  satisfactorily  detected  with  the  microscope,  but  in 
many  cases  the  examination  is  very  ditUcutt  on  account  of  the  very  close  resemblance 
of  the  globules  of  the  two  fluids  to  one  another. 

The  ditferences  between  pus  ami  milk,  as  in  mammary  abscesses,  are  generally  easily 
dlstiuguished  by  the  relative  size  of  the  gh>lmh's,  thuse  of  tlie  former  lieing  a  good 
deal  larger  than  those  of  tlie  latter  fluid.  Punilcnt  urine  Mhvnys  contnins  alhiunen,  and 
exhibits  the  characteristic  pus  globides.  Softened  and  l)n>ken-du\vn  fi1)rin,  as  in  clots 
in  the  bloodvessels,  cellular  tissue,  old  aneurisms,  and  the  Bplarulinic  canities,  some- 
times l)ear8  a  considerable  resemblance  to  pus,  but  differs  from  it  in  being  destitute 
of  exudation  cells.  SoOiened  atheromatruis  matter  is  distinguished  by  the  presence 
of  cholesterine  and  the  absence  of  pus  cnrjniseles. 

By  far  the  most  ready,  delicate,  and  trustworthy  differential  test  of  pus,  however, 
ia  the  color  test,  discovered  by  I>r.  John  Day-,  of  Victoria.  It  is  founded  on  the 
property  possessed  by  oxygenated  tincture  of  guaiacum  of  tuming  a  clear  blue  color 
when  brought  in  contact  with  pus.  In  the  presence  of  mucns  no  such  clinnge 
la  effect4.^1,  but  on  the  addition  of  curbolie  acid  diluted  with  alcohol  a  bright  line 
color  is  produced.  The  ordinary  tincture  of  the  shops  being  unfit  for  color  tests,  it 
is  best  prepared  by  satnratini:  alcohol  with  pure,  nnoxidized  guaiacum  resin,  ()r  that 
obtained  from  the  central  portion,  filtering,  and  exp<^isinj;  it  to  the  air  until  it  has 
absorbetl  sufflcient  oxygen  to  give  it  the  ]>roperty  of  (unnjij;  green  when  placed  in 
contact  with  ifxlide  of  potassium.  It  must  be  kept  in  the  dark,  tightly  corked,  as 
eipiMiire  to  air  and  light  causes  it  to  absorb  ozone,  by  which  it  is  renderetl  unfit  for 
nse. 

PnH  was  formerly  supposed  to  be  the  prorluct  of  broken-down  fibrin;  Imt  the  obser- 
vations of  Virchow,  Oohnheim,  and  other  (iennan  pathologists,  sliow  that  pyogenesis 
is  due  to  the  disturbances  of  circulation  and  nutrition  of  tlie  affected  stnurtiu'es, 
through  which  the  activity  of  local  protoplasmic  masses  is  increased,  as  evinced  by 
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their  enormoas  multipliejition.  It  has  been  demonstrated  by  Yirchow  that,  under 
the  hifliionce  of  the  assimilation  f>f  an  excess  of  blood-liquor,  which  baa  escaped  from 
the  dihited  vessels  at  the  focus  of  the  inflammation,  the  connective  tissue  corpuscles 
proliferate  and  assume  the  characters  of  pus  globules.  This  theory  of  the  formation 
of  pus,  however,  is  too  exclusive,  and  has  been  placed  in  doubt  by  the  discovery  of 
C<thulunm,  who  has  shown  by  a  series  of  well-contrived  exj.ieriments  that  pus  is  in  a 
[jreat  deg^ree  the  product  of  the  colorless  blood  corfmscles,  which  have  wandered  out  of 
the  vessels  into  the  tissues.  The  results  of  these  experiments  have  been  confirmed  by 
the  researches  of  Koster,  Vulpian,  and  other  observers,  and  they  carry  the  mind  back 
to  the  days  of  Gendrin,  who,  in  1 824,  in  his  great  work  on  the  Anatomical  History  of 
lurtainmation,  enunciatetl  almost  precisely  similar  ^ws,  based  upon  his  own  investi- 
gations. It  has,  moreover,  been  demonstrated  that  other  cell  elements  enter  into  the 
formation  of  pus,  as,  for  example,  those  of  the  cornea,  muscles,  glands,  mucous  and 
serous  membranes,  which  bv  their  germination  aid  in  the  process.  These  points  have 
been  fully  diseiissed  in  studying  tlie  tatimnte  nature  of  inflammation,  and  need  only 
be  thus  briefly  referred  to  here,  Tliey,  however,  clearly  point  to  the  fact  that  pus  is 
fluid  inflammatory  new  fonnation,  due  to  the  accumulation  of  young  cells,  wliich  are 
derived  ]>ar{ly  from  the  blooti,  and  partly  from  the  cell  elements  normal  to  the  tissae 
or  organ  alTcctetl. 

Pus  corpuscles  are  originally  alive,  and  in  a  state  of  active  amoeboid  movement, 
proliferating  and  seudiug  out  offslioots  which  form  new  corpuscles.  Their  transition 
from  lymph  and  blood  corpuscles  may  in  many  cases  be distmctly  traced  Mitb  the  aid  of 
a  magnifying  glass;  but  how,  or  in  wliat  manner,  they  obtain  their  peculiar  color  and 
other  physical  properties,  is  undctcrmine<l.  The  probability  is  that  the  process  is 
partly  of  a  vital,  partly  of  a  chemical  nature.  All  that  is  certainly  known  is  that 
the  pus  corpuscles,  in  their  size,  shape,  and  structure,  closely  resemble  lymph  or  color- 
less blood  corpuscles,  and  that  the  fluid  in  which  they  are  suspended  always  contains 
more  or  less  oily  matter,  which,  formed  during  their  metamorphosis,  constitutes  one 
of  its  characteristic  attributes. 

The  more  spoiled  or  degraded  the  heteroplastic  formation  Is,  at  the  moment  of  its 
dep«"sit)on,  the  more  likely  will  it  be  to  be  transformed  into  pus ;  hence  what  has  been 
calletl  cori>uscular  or  croupous  Ijinph  is  much  more  prone  to  assume  this  character 
than  the  plastic,  or  more  organizabte  variety  of  tfiia  prmluct.  Tlie  degeneration  is 
also,  as  already  stated,  materially  influenced  by  the  softened  and  disintegrated  condi- 
tion of  the  atfected  tissues,  in  the  meshes  of  which  the  new  formation  is  situated, 
such  a  change  Inung  higldy  favorable  to  the  development  of  pus  germs,  or,  what  is 
the  same  thing,  inimical  to  the  production  of  healthy  blastema. 

Pus  is  susceptible  of  absorption,  probably  in  all  its  varieties,  as  well  as  in  almost 
every  locality.  Satisfactory  [jroof  of  this  fact  is  afforded  by  what  occurs  in  abscesses 
in  the  different  extenud  parts  of  the  body;  and  it  is,  therefore,  nnalogicaUy  reasonable 
to  infer  that  it  may  also  take  place  iu  the  internal  organs  and  cavities.  Great  <loubt 
has  been  expressed  by  some  patliologists  respecting  the  possibility  of  pus  being  taken 
up  in  this  manner,  on  the  ground,  chiefly,  that  the  accumulations  which  occasionally 
disappear,  both  siioiitaueously  and  under  treatment,  are  really  not  abscesses,  l»ut  col- 
lections of  jjlastic  matter.  Every  surgeon  of  experience,  however,  knows  that  pus, 
or  pmiform  fluid,  is  sometimes  removed  by  the  agency  of  the  absorU-nts,  atYer  its 
existence  has  been  satisfactorily  tested  by  the  exploring  needle.  Paiticular  remedies 
are  often  employed  for  the  attainment  of  this  object,  and  our  eflbits  are  certainly  not 
uufrequently  crowned  with  success,  although  probably'  not  so  often  as  is  generally 
sui)posed. 

In  regard  to  the  absorption  of  pus,  it  is  highly  probable  that  the  more  fluid  ele- 
ments enter  the  system  readily, and  without  any  previous  change;  and,  indeed,  recent 
observation  has  shown  that  even  the  pus  corpuscles  may  do  this,  altlumgh  it  is  reason- 
able to  suppose  that,  as  a  general  rule,  the  absorbent  vessels  will  not  admit  thorn 
unless  they  have  Ixitm  more  or  less  disintegrated  and  broken  down.  Whether  the 
fatty  matter  remains, or  whether  it,  also,  is  removed,  has  not  been  determined.  How 
pus  is  disposed  of,  fiff-er  it  has  reached  the  circulation,  is  likewise  unknown;  the 
most  reasonable  coucbision  is  that  it  unih^rgoes  oxidation,  and  that  it  is  excreted 
by  the  liver  and  kidneys,  if  not,  also,  by  some  of  the  other  emunctories. 
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AB6GE8SES. 

An  abscess  is  a  circumscribed  cavity  of  abuurmal  formation,  containing  pns.  WiieQ 
the  matter  is  poured  into  a  natural  cavity,  as  the  chest,  or  iuto  ti  jciut,  the  culkctiim 
constitutes  what  is  called  a  purulent  effusion.  Aa  abscess  may  hv  superlicial  or  deep, 
acute  or  chronic,  common  or  st>ecillc.  It  is  said  to  be  supeilieiul  when  it  lies  imme- 
diately beneath  the  common  iiitegumeuts  or  in  the  cellular  aubetaucc  among  the  supLT- 
ficial  muscles.  The  word  deep,  on  the  contrary,  is  used  when  the  matter  is  lodged 
in  an  internal  organ,  In  a  bone,  or  among  muselea.  The  terms  acute  and  chronic 
have  reference  merely  to  the  time  occupied  in  the  fonnation  of  the  abscess.  A  com- 
mon abscess  is  one  produced  by  ordinary  inflammation ;  while  the  Bj>ecitlc  abscess  is 
the  result  of  the  operation  of  some  particular  poison,  as  the  virus  of  chancre,  small- 
pox, or  glanders.  Pinall}-,  an  abscess  is  circumscribed,  as  wlien  it  is  bounded  by 
plastic  matter;  or  diffused,  as  when  its  contents  ai-e  sent  abroad  through  the  connect- 
ing areolar  tissue. 

The  most  philosophical  division  of  abscesses  is  into  phlegmonous,  scrofulous,  and 
metastatic,  the  first  being  incident  to  all  persons,  while  the  second  is  capable  of  occur- 
ring only  in  certain  classes  of  individuals,  or  such  as  are  affected  with  a  strumous 
taint  of  the  system.  The  term  "  metastatic,"  formerly  so  much  in  vogue,  is  employed 
to  designate  those  collections  of  pus  which  supei-vene  upon  severe  injuries,  operations, 
ind  diseases^  and  might  advantageously  be  abolished,  as  it  is  only  calculated  to  con- 
vey false  impressions  respecting  a  form  of  supimration  which  properly  comes  mthin 
the  definition  of  phlegmonous,  although,  as  will  be  shown  by  and  by,  it  is  generally 
rapposed  to  have  its  origin  in  a  toxical  condition  of  the  blood.  It  has  also  been 
deacribed  under  the  tenn  "  multiple,"  and  will  claim  particidar  attention  under  the 
heaii  of  pyemia.  It  is  not  easy,  in  the  present  state  of  the  st-ietice,  to  assign  an  appro- 
priate place  to  the  diffuse  abscess,  aa  it  is  often  impossible  to  determine  its  true 
character.  The  specific  abscess  will  not  require  any  Hi>ecial  consideration,  since, 
apart  from  its  exciting  cause,  its  mode  of  fonnation  does  not,  so  far  as  we  are  able  to 
comprehend  it,  differ  at  all  from  that  of  the  common  phlegmonous  abscess. 

Sir  Jamea  Paget,  in  1869,  described  what  he  calls  the  "  residual  abscess,"  formed  out 
of  the  debris  of  former  structures  of  this  kind,  often  at  the  distance  of  many  years, 
from  a  recurrence  of  inflammation,  especially-  .iftcr  the  s^'stcm  has  become  exhausted 
by  the  influence  of  disease  or  accident.  The  4K-furri'nce  is  most  common  in  connection 
with  scrofulous  abscesses,  the  walls  of  which,  left  in  an  unsound  condition,  are  very 
fosceptible  to  fresh  attjicks  of  inflammation,  the  predisposition  to  disease  being  aug- 
mented, oflen  very  greatly,  by  the  retained,  withered,  half  dry,  and  degenerated  pus. 
Instead  of  calling  such  abscesses  residual,  it  woidd  !ie  more  lippropriate  to  tlcuonuuate 
them  "  recurrent,"  as  the  name  is  more  expressive  of  their  ])eculiar  cliaracter. 


1.   PHLEOMONOtlS  ABSCESS. 

A  phlegmonous  abscess  is  one  which  runs  its  course  with  unusual  rapidity,  and 
which  is  always  accom|innied  by  well-marketl  iuflnmmatory  symptoms.  The  part 
feels,  as  the  name  implies,  as  if  it  were  on  fire,  being  hot,  tender,  anil  exquisitely  pain- 
ftiL  A  tensive,  throbbing  sensation  is  usually  present,  synchronous  with  the  jjulse  at 
the  wrist,  and  greatly  aggravated  by  dependent  position  ;  it  is  particularly  severe  at 
the  focus  of  the  morbid  action,  and  is  a  valuable  diagnostic  symptom,  as  it  is  gene- 
rally denotive  of  suppuration.  Its  immediate  cause,  as  oxplaiiial  elsewhere,  is  ol>- 
Btructed  circulation,  with  consequent  pressure  upon  the  nerves  of  the  affected  struc- 
tures. 

The  mode  of  development  of  a  phlegmonons  abscess  is  an  interesting  study.  In 
the  first  place,  the  matter  is  obliged  to  have  a  receptacle  for  its  accommodtitioa.  This 
is  nsually  furnished  by  the  cells  of  the  connective  areolar  tissue  of  the  part ;  but  as 
the  accumulation,  at  iirst  drop-like,  iirogresses,  this  substance  is  destroyed  by  idcera- 
ti^-e  action,  and  a  cavity-  is  tliu.s  gradually  formed,  often  capable,  in  the  end,  of  hold- 
ing an  immense  quantity  of  fluid.  While  the  process  of  deposition  is  going  on, 
plastic  matter  is  poure<l  out  at  the  periphery  of  the  ea>nty,  gluing  up  the  cellular 
liwue,  and  thereby  forming  a  kind  of  boundary  line  around  the  [his,  which  oftectually 
prevents  its  difl\ision  among  the  surrounrling  structures.  No  distinct  cyst  is  built  up, 
for  Lature  has  not  time  for  such  an  enterprise,  nor  is  she  at  all  in  need  of  it,  although 
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the  oc?cuiTence  is  not  impossible  even  in  ncute  abscesses,  especially  in  ore  of  the  liver. 
The  next  phenomenon  to  be  observed  i^  the  ellbrt  •whith  the  matter  inukcs  to  reach 
the  nearest  surface,  for  this  is  one  of  the  laws  of  interstit  iul  suppuration.  To  tiiis  end 
the  matter  itself  is  eminentlj'  contributary,  the  pressure  whicli  it  exerts  upon  the  sui)er- 
imposed  parts  greatly  promoting  and  expediting  the  ulcerative  action,  by  the  agency 
of  wLdch  evacuation  is  fluall)'  attained.  Thus,  at  least  three  separate  and  distinct  pro- 
cesses are  going  oo  during  tlie  formation  of  an  abscess:  a  deposit  of  pus,  an  etfuhion 
of  plasma,  anti  ulceration.  The  importance  of  an  ell'usion  of  plasma  is  shown  by  the 
fact  that,  when  tiiis  substance  fails  to  be  poured  out,  the  contents  of  the  altscess  are 
widely  diffused  among  the  surrounding  strueturea,  committing  extensive  havoc  in  the 
connective  tissues,  aud  causing  frigUtlul  separation  of  the  muscles.  These  evil  efl'ecta 
are  often  witnessed  in  phlegmonous  erysipelas,  wliere,  from  the  cacoplastic  character 
of  the  lymph,  the  matter  occasionally  burrows  to  a  great  distance,  destroying  every- 
thing within  its  reach. 

The  great  law  wliich  presides  over  the  spontaneous  evacuation  of  abscesses,  by 
which  their  contents  are  enabled  to  reach  the  nearest  surface,  is  attended  with  the 
most  fortunate  results,  for  it  not  only  aliridgcs  sulforing,  but  saves  structure.  Thus, 
in  abscess  of  the  liver,  a  long  time  would  elapse,  and  an  immense  amount  o!  pain 
and  constitutional  disorder  would  be  caused,  if  the  matter,  instead  of  emptying  itself^ 
as  it  usually  does,  into  an  adjoining  coil  of  intestine,  were  compelled  to  travel  acrosa 
the  walls  of  the  alxlomeu. 

The  contents  of  the  pldegmonous  abscess  usuall3'  partake  strongly  of  the  nature  of 
well-elaborated  pus,  being  of  a  whitish,  or  pale  straw  eohjr,  ami  of  a  thick,  cream-like 
consistence,  with  an  abumhiuce  of  hirge  and  well-matured  pus  corijusdes.  Intermixed 
with  them  are  often  flakes  of  lymph,  and  the  debris  of  the  aflected  structures.  Thus, 
in  abscess  of  the  exteiTiid  parts  of  the  body,  it  is  not  uncommon  to  meet  with  shreds 
of  areolar  tissue ;  in  abscess  of  the  liver,  with  liroken-tlown  hepatic  substance.  Occa- 
sionally, again,  the  pus  is  blended  with  the  peculiar  secretion  of  the  part,  as  semen  in 
abscess  of  the  testicle,  bile  in  that  of  the  liver,  and  milk  in  that  of  the  mamma.  As  a 
means  of  diagnosis,  a  knowledge  of  these  facts  is  of  great  ])ractical  value,  the  nature 
of  the  adventitious  matter  ol'tcu  pointing  directly  to  the  seat  of  the  disease.  Some 
forms  of  acute  abscess,  as  those  more  particularly  which  follow  upon  severe  accidents 
and  capital  operations,  and  to  wliich  the  ti-rm  metastatic  is  sometimes  applied,  are 
made  up  almost  entirely  of  fibrinous  matter,  the  quantity  of  pus  corpuscles  being  ex- 
trerael}'  sranll.  AVlu-n  pus  is  long  retained,  the  corjtuscles  may  degenerate,  breaking 
down,  and  assuming  an  ainor[)hous  foi-ui ;  while  the  serum  un<iergoes  various  chemical 
changes,  often  of  a  putrefactive  character,  attended,  in  moat  cases,  with  the  fatty 
transformation,  and  sometimes  even  with  the  liberation  of  calcareous  salts. 

The  contents  of  certain  abscesses  are  excessively  fetid.  This  is  especially  true  ot 
abscesses  around  the  anus,  from  the  proximity  ot  the  pus  to  the  bowel,  or  from  the 
actual  intermixture  of  fecal  matter.  The  same  circumstance  occasionally  obtains, 
although  generally  in  a  less  degree,  iii  abscesses  in  some  other  situations,  as  the 
tonsils,  bones,  and  lymphatic  glands. 

An  abscess  sometimes  contains  air,  the  fluid  resthig  upon  the  top  of  the  matter,  aa 
in  inflammation  of  the  periueum,  about  the  sacrum,  iu  the  ileo-lumlwir  region,  ami  in 
front  of  the  abdomen,  frc»m  a  conimunieatiun  with  the  intestinal  tube.  A  similar 
occurrence  is  occasionally  witnessed  in  suppuration  of  the  cliest,  when  the  matter  con- 
tained in  that  cavity  makes  an  effort  to  escape  externally  through  one  of  the  inter- 
costal s])acos,  after  an  opening  has  been  made  into  a  bronchial  tnl)e.  In  general,  the 
pus,  when  thus  admixed,  is  excessively  fetitl,  and  the  abseess  is  distinctly  emphy- 
seuiatou.^,  creiritating  under  pressure,  and  often  emitting  a  peculiar  gurgling  noise. 

Phieginoiiotis  abscesses  occur  at  nil  jjcriods  of  life,  aa  well  as  in  all  classeH  of  in- 
dividuals. They  are  occasionally  observed  within  a  few  weeks  attar  birth,  especially 
in  the  mamma  and  in  the  lymphatic  glands  of  the  neck  and  of  the  axillii.  They  may 
J)e  traumatic,  or  idiopathic;  or,  in  other  words,  dependent  upon  externa!  injury,  or 
constitutional  causes,  as  a  depraved  condition  of  the  hloo<l,  derangement  of  the  diges- 
tive organs,  or  the  sup])ression  of  some  important  secretion,  as  that  of  the  liver,  kid- 
ney, or  uterus.  Abscesses  of  this  kind  are  sometimes  of  a  secondary  cliaracter,  one 
fonning  after  anotlier,  as  il  there  existed  a  species  of  pyogenic  diathesis.  Such  an 
occurrence  often  proves  exceedingly  untoward,  sadly  interfering  with  recovery,  es])©- 
ciallv  during  convalescence  after  protracted  fevers  and  severe  injuries. 

Although  phlegmonous  abscesses  may  form  in  any  part  of  the  body,  they  are  most 
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oommon  in  the  areolar  tissue  beneath  the  skin,  among  the  muscles,  and  around  the 
lymphatic  glan<Is^  as  well  as  in  the  substance  of  these  bodies,  especially  in  those  of 
the  neck,  axilla,  and  groin.  A  mong  the  internal  organs,  those  that  are  most  liable  to 
Buffer  are  the  liver,  lungs,  and  brain,  but  evt-n  here  plileguionoua  abscesses,  except  as 
A  result  of  external  uijury,  are  extremely  rare. 

The  number  of  abscesses  varies  from  one  to  a  gTc&t  many,  and  is  generally  in  an 
inverse  ratio  to  their  size.  Two  or  tlirce  large  ones  occasionjilly  exist  simultaneously 
in  different  parts  of  the  body;  and,  on  the  other  hand,  the  whole  surface  is  sometimes, 
t8  in  Tuiiola,  literally  covered  with  small  ones.  The  aize  of  a  plilegmonous  abscess 
ranges  from  that  of  a  mustard-sct-d  up  to  that  of  an  adult's  head. 

The  symptoms  which  prece<le  and  accompany  the  formation  of  a  phlegmonous 
tbsoess  are  very  yariable.  In  general,  they  are  such  aa  cLaracterize  ordinary  inflam- 
mation. The  part,  if  open  to  inspection,  is  found  to  be  red,  hot,  swollen,  and  painful, 
beating  and  throbbing  synchronously  with  the  left  ventricle  of  the  heart.  As  the 
matter  accumulates,  ail  these  symptorag  augment  in  severity,  especially  if  the  fluid  is 
bound  down  by  hard,  unyielding  structures,  interfering  with  its  extension.  Under 
op]>osite  circumstances,  however,  the  pain  often  dhniuishes,  tiie  part  feeling  relieved 
almost  as  soon  as  the  deposition  of  pus  has  fairly  bcijuu.  However  this  may  be,  the 
discoloration  of  the  skin  always  iucreasea  as  the  matter  appruaclies  the  surface,  and 
generally  assumes  a  duskj-,  purpie,  or  livid  aspect,  particularly  at  the  focus  of  the 
ftbsccss.  The  swelling  also  augments,  and  the  part  often  pita  on  pressure,  more  or 
less  serum  being  effused  into  the  suljcutaneous  cellular  substance.  The  heat  is  much 
greater  than  it  is  in  the  surrounding  structures,  and  there  is  always  serious  functional 
disorder. 

The  morbid  action  continuing,  the  ceutre  of  the  abscess  becomes  acuminated,  and 
the  matter,  in  surgicid  language,  is  said  to  point.  The  skin  here  is  not  only  greatJy 
discolored,  but  thin  and  impoverished  j  and  giving  way  at  tiie  most  prominent  part  of 
the  tumor,  allows  its  contents  to  escape,  generally  by  a  HmuU  orifice,  which  is  often 
entirely  inadequate  to  thorough  clearance.  The  period  which  iiiten'enes  l>etween 
the  commencement  of  the  Inflammation  that  leads  to  the  furmutiou  of  the  abscess, 
and  the  evacuation  of  the  pus,  varies  from  a  few  days  to  several  weeks. 

When  the  abscess  is  small,  or  situated  in  a  compamtircly  unimportant  part,  the 
constitution  may  fail  to  take  cognizance  of  it,  but  this  is  the  exception  rather  than  the 
rule ;  for,  in  the  majority  of  cases,  the  system  waraily  sympathizes  with  the  local 
trouble,  and  manifests  the  interest  it  feels  in  it  by  well-marked  inflammatory  8ym[i- 
toms.  When  an  abscess  is  about  to  form  in  an  internal  organ,  the  patient  is  seized 
with  rigors,  often  vnolent  and  long  eoutinued,  alternating  with  flushes  of  heat,  and 
g^erally  followed  by  copious  sweats.  This  frequently  happens  even  when  the  abscess 
i«of  a  verytri\Tal  size;  the  importance  of  the  affected  structiu-es  giving  proportionate 
force  to  the  morbid  action.  Kigors  also  generally  occur  In  abr^cess  of  the  bones  and 
joints,  but  comparatively  seldom  when  the  disease  is  seated  in  the  subcutaneous  cellular 
substance.  Abscess  of  the  ear,  parotid  gland,  tonsil,  anus,  and  perineum  is  nearly 
always  attended  with  high  constitutional  excitement,  along  with  cold,  chUly  sensations, 
and  what  ore  called  muscular  pains.  If  tlie  case  is  at  all  severe,  delirium  will  be  likely 
to  be  present,  lasting  either  until  the  part  is  relit;ved,  or  until  the  discASC  proves  fatal. 
ITie  countenance  is  generally  flushed,  the  eyes  are  sufi'used,  and  there  is  often  a  hectic 
8|Xit  upon  the  cheek,  especially  in  interujd  suppuration.  The  pulse  is  full,  strong,  and 
frequent;  the  skin  hot  and  dry;  the  urine  scant}',  high-colorcil,  and  loaded  witli  uric 
acid.  Great  thirst  and  n'stlessness  usmdly  exist.  When  the  abscess  is  fully  fonm-d, 
tbe  constitutionid  symptoms,  as  well,  indeed,  as  the  local,  often  greatly  abate,  compa- 
rative comfort  succeetling  the  violent  perturlwdion.  The  pulse  becomes  soft  and  culm, 
the  surface  is  bathed  with  perspiration,  the  renal  secretion  increases  in  quantity  and 
improves  in  quality,  and  the  patient,  gratefid  for  the  happy  change,  falls  into  a  tranquil 
deep. 

Diafjnosis. — Xotwithstanding  that  the  symptoms  of  plilegmonous  abscess  are  usually 
well  marked,  cases  now  and  then  arise  where  the  diagnosis  is  so  obscure  as  to  cause 
serious  doubt  respecting  their  true  character.  Indeed,  there  is  probably  no  dejjart- 
tnent  of  surgery  where  so  many  mistakes  aro  constantly  committed  as  in  this.  If  the 
recortls  of  the  science  could  be  thoroughly  explorefl,  tliey  woidd,  I  am  sure,  be  found 
to  abound  in  blunders  of  this  kind.  As  it  is,  we  frequently  hear  of  eneephaloid 
tumors,  aneurisms,  and  hernias  bt-ing  ojM^ned  for  nbscessfs,  anrl  life  either  instantly 
destroyed,  or  placed  in  great  ultimate  jeopai"dy,  by  the  operation.     Such  mistakes  are 
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hardly  less  injurious  to  tlie  siirgtion  than  to  the  poor  patient ;  for  they  but  too  certainly 
ruin  his  prospects  iuid  rt'jjutuiiou  as  a  practitioner.  Attt-ntion  to  the  follo';\ing  cir- 
cumstancea  will  materially  assist  in  clearing  up  diUlculty:  1.  The  history  of  the  case; 
2.  Pointing;  3.  Fluctuation;  4.  Gildema  ;  5.  The  use  of  the  exploring  needle. 

1.  The  first  object  that  should  cluiin  attention  is  the  history  of  the  case.  Upon 
inquiry,  it  will  usually  he  found  that  the  disease  has  been  of  tihort  standing;  ha>ing 
comiaeueed  ivith  tlie  ordinary  symptoms  of  inflammation,  and  gradually  inereaw'd 
uiitU  the  suppurative  point  was  attaiMed,  the  fever  being  high,  and  the  local  distress 
often  extreme.  Uigui's  are  looked  lor  if  the  abscess  is  (k*p  8eate<l,  extensive,  or 
among  important  structures.  The  pain  is  tensive  and  throbbing,  steady  and  persistent, 
not  intermittent,  or  8*n-ei*e  at  one  time,  and  absent  at  another.  The  countenance  is 
expressive  of  great  sulfering,  and,  with  a  surgeon  of  experience,  this  symptom  alone 
is  sometimes  sutlicient  to  establish  the  diagnosis  of  the  case-  If  the  abscess  is  hxlged 
externally,  the  swelling  is  observed  to  Ije  gravescent,  unnaturally  hot,  excessively 
tender,  intolerant  of  manipulation,  and  of  a  dusk}'  reddish  color,  especially  at  its  most 
prominent  point.  Its  career  is  comparative!}''  brief,  a  few  days,  a  week,  or,  at  most,  & 
fortniglit,  suJHcing  to  reach  its  acme.  TUon  comes  the  pc'rio<l  of  dissidence,  if  the 
matter  is  not  evacuateti;  the  symptoms  abating  in  severity,  the  pulse  and  skin  becoming 
soft,  and  the  pain  losing  its  throhliiug  eliarm-ter. 

2.  Pointing  is  a  symptom  of  great  importance  in  the  diagnosis  of  a  pblegmonoos 
abscess.  It  is  always  mo*it  conspicuous  where  there  are,  or  were,  most  pain  and  dis- 
coloration. The  skin  looks  dusky,  purple,  or  livid,  and  feels  thin  and  attenuated,  as 
if  it  were  ready  to  give  way,  as,  in  fact,  it  generally  is.  A  tumor,  benign  or  malignant, 
may  also  pouit,  but  a  careful  consideration  of  the  history  of  the  case  commonly  sutHces 
to  show  the  difference. 

3.  Fluctuation  in  an  abscess  necessarily  implies  the  existence  of  mobility.  If  the 
matter  lies  near  the  surface,  it  may  readily  be  displaced  on  one  8i«le,  and  rendered 
correspoutlingly  prominent  on  the  opposite.  Two  methods  may  be  adopted  in  con- 
ducting the  examination.  In  one,  alternate  pressure  is  made  with  the  hands  or  fingers 
resting  upon  opposite  points  of  tlie  abscess.  As  one  hand  or  finger  sinks  in,  the  other 
is  elevated,  and  whenever  tiiis  is  the  case  there  can  be  no  question  about  the  existence 
of  fluid,  although  the  flutil  may  nut  be  purulent.  The  other  methoil  consists  in  i>er- 
cussing  the  tumor  with  one  hand,  tlie  otlier  hand  being  placed  upon  the  opposite  side. 
If  matter  be  present,  an  undnlatory  motion  will  be  imparted,  one  of  the  surest,  signs 
of  suppuration.  Tliis  metliod,  however,  is  less  delicate  than  the  other^  and  is  appli- 
cable 011I3-  to  abscesses  of  luiusnal  volnme.  Wlien  the  matter  is  seated  superficially, 
its  presiirce  may  olHen  be  detected  by  passing  the  finger  over  the  most  prominent 
part  of  the  swelling,  when,  if  there  be  pus,  it  will  generally  sink  in  a  little,  in  conse- 
quence of  the  skin  at  that  part  olfering  less  resistance  than  at  the  periphery  of  the 
tumor.  This  method  of  examination  is  particularly  valuable  in  sraall  abscesses  of 
the  scalp,  perineum,  tibia,  clavicle,  fingers,  and  other  superficial  portions  of  the  skeleton. 
Finally,  one  may  often  readily  satisty  himself  of  the  existence  of  ])us  by  grasping  the 
sus(>ected  swelling,  es|)ecially  if  it  be  very  small,  with  the  thumb  and  forefinger,  and 
then,  while  the  skin  i.**  tbuH  stretched  or  rendered  tense,  pressing  upon  the  top  of  the 
swelling  with  the  index  finger  of  the  other  hand.  Such  a.  mode  of  exploration  is 
parlicuLirly  valuable  in  abscesses  of  tlie  mamma,  testicle,  subcutaneous  cellular  tissue, 
and  lymphatic  ghmds  of  the  neck,  groin,  and  axilla. 

There  are  certaui  parts  of  the  bo<ly  which,  under  the  influence  of  disease  and  uijury, 
impart  a  deceptive  sensation  of  fluctuation.  These  parts,  as  wns  first  clearly  pointed 
out  by  N(?laton,  are  tiic  dornal  surface  of  the  hand,  the  forearm  on  a  level  with  the 
Jicad  of  the  radius,  tlie  calf  of  the  leg,  the  upper  and  outer  aspect  of  the  thigh,  and 
~  le  inner  and  U])jK'r  portion  of  llie  thigh  on  a  levei  with  the  iliac  and  psoas  muscles. 
A  similar  state  of  thiivgs  occasionally  exists  in  the  temple.  Without  a  knowledge  of 
these  facts,  the  occurrence  of  swelling  in  these  regions  might  readily  induce  the  surgeon 
to  use  his  bistoury  when  there  is  no  m;itter. 

4.  Valuable  information  is  often  allbrded  by  the  appearance  of  the  swelling.  Thus, 
when  the  matter  is  very  deep  seated,  as  in  abscess  of  the  thigh,  the  existence  of  ojdenm 
is  nearly  always  decisive  of  the  nature  of  the  case,  espe<inlly  when  it  is  conjoined 
with  a  hard,  brawny  state  of  the  parts.  The  fluid  cannot  reach  the  surface  on  account 
of  the  manner  in  which  it  is  bourn!  down,  but  its  presence  causes  inflammation  in  the 
skin  and  subjacent  cellulnr  substance,  leading  to  an  effusion  of  senim,  and  consequently 
to  more  or  less  pitting  under  the  pressure  of  the  finger.     In  empyema,  or  purulent 
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collections  in  the  pleura,  <i.'«iemii  of  the  chesty  directly  over  the  seat  of  the  fluid,  is 
u&UAlly  a  prominent,  and,  indee<l,  in  many  instances,  a  characteriKtie  symptom.  A 
,  u^Jeuiatou.s  gtat«  of  the  scalp  is  often  denotive  of  abaoesa  of  the  brain  and  dui*a 
r,  in  injury  of  the  skull, 
iklthuugh  aniema  i:*  in  general  a  valuable  sign  in  suppuration,  it  occasionally  c'xists 
iu  u  wry  high  degree  without  any  pus.  A  few  years  ago  I  saw  a  case  of  acute  enee- 
pbaloid  of  the  hip  and  thigh  in  a  young  lady  of  twenty-six,  where  the  quantity  of 
burum  in  the  subcutaneous  cellular  tissue  was  so  great  as  to  produce  the  most  decided 
fluctu.ttion  at  various  points  of  the  swelling,  and  yet  not  a  particle  of  matter  followed 
tiuj  insertion  of  the  bistoury. 

5.  The  affections  most  liable  to  be  mistaken  for  abscess  are  encepbaluid,  aneurism, 
bemia,  cystic  tumors,  and  local  CEdema.  From  the  first  of  these  the  history  alone  of 
tbe  case  will  generally  aufl!ce  for  a  correct  diagnosis.  Encephaloid  is  a  elironic 
aflbctiou;  a  phle^rraonous  abscess  an  acute  one;  the  first  is  attended  with  little  or 
DO  paiu  until  ulceration  sets  in;  the  latter  is  atteude<l  with  a  great  deal,  generally 
from  the  moment  it  begins  until  it  is  evacuated. 

An  abscess  may  lie  mistaken  for  an  aneurism,  especially  if  it  be  seated  over  a  large 
artery,  which  communicates  to  it  its  impulse.  Errors  of  this  kind  arc  most  likely 
to  happen  when  the  disease  occupies  ttie  axilla,  neck,  groin,  or  ham,  where  the 
tnnior  receives  an  impuUc  from  the  ves.sel  bi-low.  An  aneurism  of  the  thoracic 
sorta,  perforating  the  chest,  has  occasionally  been  opened  under  the  supposition  of 
its  being  an  acute  abscess.  The  history  of  tijc  case,  the  discoloration  of  thi-  skin, 
tbe  imperfect  outline  of  the  swelling,  and  the  conical  projection  on  the  surface,  will 
rally  sufflcc  to  differentiate  the  two  affections.  An  aneurism  is  usually  of  slow 
fttion,  and  does  not  for  a  long  time  manifest  any  disposition  to  approach  the 
sarfaoe. 

A  strangulated  hernia  of  the  groin,  alxlomen,  or  upjter  part  of  the  thigh  might  be 
mistaken  for  an  abscess,  but  such  an  accidcivt  eoidd  hardly  ha|)pen  iu  the  hands  of 
Kn  experienced  surgeon.  The  history  of  the  case,  the  peculiar  char.icter  of  the 
svelling,  and  the  existence  of  symptoms  of  strangulation  will  always  be  sullicient 
tocU-ar  up  any  doubt  that  may  arise  respecting  the  nature  of  the  atieetion. 

A  serous  cyst  has  occasionally  )>eeu  mistakL-n  for  un  abscess.  .Such  an  error  can 
only  occur  when  the  cyst  takes  on  inilammation,  attended  with  diser>lorjitiiin.  pain, 
utd  fluctuation.  The  mere  site  of  the  tumor  is  generally  sullicient  to  indicate  its 
true  nature,  independently  of  its  history. 

An  acute  abscess  may  be  canfoun«U'd  with  local  oedema  of  the  cellular  tissue, 
dicumscribed,  elevated,  puffy,  discolored,  and  more  or  less  painful.  The  occurrence 
is  most  common  in  the  hand  and  fi>ot,  and  in  the  neighborLood  of  some  of  the  joints, 
especially  in  cases  accompanied  by  a  considerable  t'liusion  of  synovial  fiuirl. 

6.  When,  notwithstanding  the  most  thorough  scrutiny  of  the  case,  its  nature 
tis  uncertain,  recourse  must  be  had  to  the  (.xploring  needle,  which  often  decides 

tte  i|ue«tion  in  a  moment.  The  instrumtnt  wbith  I  usually  prLt'er  is  an  ordinary 
ettarnct  needle,  introduced  at  the  most  prominent  part  of  the  swclliug  down  to  its  very 
centre,  and  freely  rotated  upon  its  axis,  in  order  to  condense  the  walls  of  the  i)uncture, 
and  thereby  facilitate  tlie  tlow  of  fluid,  if  the  contents  be  purulent,  the  circumstance 
will  be  revealed  by  the  appearance  of  a  drop  of  pus  at  the  orifice  ;  whereas,  if  the 
swelling  be  an  aneurism,  the  discharge  will  be  sanguineous.  If  the  tumor  be  encepha- 
loid, probably  nothing  will  escape  except  a  little  blood  consequent  upon  the  penetra* 
tioQ  of  the  instrument. 

Another  valuable  instrument  for  exploring  purposes  in  such  cases  is  Dieulafoy's 
Babcut4Uicou8  aspirator,  consisting  of  a  very  slender,  delicate  needle  and  canula, 
provided  with  a  piston  and  stopcock.  The  needle  having  been  introiluced  into  the 
Bwelling,  the  aspirator  is  attached,  when  any  liquid  that  ma^^  be  present  will  at  otice, 
by  a  single  turn  of  the  piston,  rush  into  the  syringe,  and  thus  reveal  its  true  nature. 

Pri>f)nosi«. — The  prognosis  of  this  disease  is  iutluenced  by  a  variet}'  of  circum- 
■tonocs,  of  which  the  most  important  are  the  size,  number,  and  seat  of  the  abscesses, 
■ad  th€i  age,  habits,  and  constitution  of  the  ])atient. 

A  large  accumulation  of  pus  is,  other  things  being  equal,  more  dangerons  than  a 

nnall  one,  because  it  not  only  produces  more  havoc  among  the  tissues,  but  it  exerts 

more  severe  pressure  upon  the  surrounding  parts,  and  establishes  a  greater  drain 

upon  the  system.     Number  has  an  important  bearing  upon  the  prognosis.     A  mau 
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may  struggle  throngli  sevenil  abscesses,  even  wLeu  of  consitlerahle  bulk,  but  wben 
he  is  liiboiiii>r  uudui-  a  gi-eat  muiiy  liu  must,  indeed,  be  extremely  fortunate  if  be  do 
not  .sink  uudcr  ILl-ui.  Smallpox  in  ulwjiys  a  dangerous  disease,  ciiiefly  on  account  of 
tJje  iuiiuetjse  uuiaber  of  ubseesses  wbieb  alteud  its  progress,  few  patients  being  able 
to  wilb;>tnnd  llic  initatiou  and  consequent  prostration  occasioned  by  their  devtrlop- 
ment.  The  situation  of  the  matter  is  an  object  of  importiiuce.  Thus  a  small  abscess 
of  the  perineum  may  cause  fatal  retention  of  urine,  as  one  <)f  the  fauces  may  induce 
death  by  compression  of  the  glottis.  Importance  of  structure  also  influences  the 
issue  of  the  case.  An  abscess  of  an  Inti^rnal  organ,  as  the  liver,  is  more  dangerous, 
and  more  likely  to  prove  tiital,  than  an  abscess  of  an  external  part  of  the  body,  as  a 
lymphatic  gland. 

The  recovery  of  a  person  laboring  under  phlegmonous  abscess  is  often  materially 
influenced  by  his  age,  habits,  and  state  of  constitution.  Young  adults  and  middle- 
aged  subjects  usually  get  on  better  than  children  and  very  old  persons,  Mho  often 
meet  sticli  attacks  very  jworly,  making  a  very  feeble  show  at  resistance.  The  intem- 
perate man  has  a  worse  chance  than  one  of  good  habits,  and  the  man  of  Imd  previous 
health  than  one  who  has  always  had  an  excellent  coJislitution. 

Treatment. — T!ie  treatment  of  phlegraoiunjs  abscess  is  coiiductetl  ujion  general 
antiphlogistic  principles;  at  first,  by  depletion,  purgatives,  antimouials,  and  the  onli- 
nary  topical  means,  to  limit  deposit  and  save  structure;  and  afterwards,  by  the  lancet, 
to  promote  evacuation  ami  repair.  Sometimes  spontaneotjs  removal  is  permitted,  as 
when  the  alwcess  is  seated  immediately  beneath  the  periosteum  as  an  effect  of  tertiary 
syphilis,  or  when  it  ocenpies  a  lymphatic  gland,  and  has  as  yet  made  little  progress; 
favored,  if  necessary,  by  the  adtumistration  of  mercury  and  iodide  of  potassium, 
and  the  ap|ilicatiiiu  of  iodine,  blisters,  and  other  sorljefacients.  But  such  cases  are 
exceptional,  and  do  not  affect  the  general  rule  of  practice,  which  always  seeks  an  early 
outlet  for  the  pent-up  fluid.  In  some  situations  we  do  not  even  wait  for  well-marked, 
pointing,  much  less  distinct  fluctuation;  but,  assured  that  matter  is  present,  make 
an  early  and  free  incision,  thus  abridging  suffering  and  saving  structure.  The 
beuelicial  ett'ects  of  this  practice  are  strikingly  illustrated  in  absttesses  in  various 
parts  of  the  body.  Thus,  in  (mrulent  collections  around  the  anus,  an  early  outlet  is 
iudiapensable,  otherwise  the  matter  will  be  sure  to  burrow  along  the  side  of  the 

rectum  and  to  perforate  its  walls,  thereby  forming 
Pig.  17.  an  analflstule.  An  abseessof  the  perineum  requires 

prompt  interference  to  prevent  retention  of  urine 
and  the  establishment  of  urethral  fistule;  of  the 
fingers,  lest  the  matter  sliould  travel  along  the 
^^    "31^^^^^      '\         sheaths  of  the  tendons  and  so  produce  extensive 

alougliing  and  necrosis ;  of  the  fauces  and  tonsils, 
to  prevent  suffocation  by  the  pressure  of  the 
swelling  upon  the  glottis.  The  torturing  pain  of 
a  gum-boil,  an  abscess  of  the  jaw,  is  often  instantly 
relieved  by  an  early  and  free  incision.  The  same 
procedure  in  (U'i-|>-seated  abscess  of  the  extremities 
not  only  relieves  pain  and  constitutional  irrita- 
tion, but  jjrevents  the  pus  from  burrowing  among 
the  muscles,  and  thus  causing  extensive  destruc- 
tion of  the  connecting  cellular  tissue. 

An  abseess  should  be  opened  early  when,  fVom 
its  pntxiinity  to  a  large  vessel,  there  is  danger 
that  a  coininiinication  m.iy  be  estjdilished  Ixjtween 
them,  thus  leading  to  fatal  liemorrhage.  Such  on 
event  will  be  more  particularly  liable  to  occur  in 
delicat^e  children  laboring  under  the  effects  of 
scarlatina,  measles,  or  smallpox,  .ind  in  elderly 
subjects  worn  out  by  long  suffering  and  an  impov- 
erislied  state  of  the  blood.  The  vessels  most 
H^ibject  to  this  dnnger  are  those  about  the  neck.  In 
Mr.  Liston's  celel»rat.ed  case,  the  abscess  opened 
into  the  common  carotid;  it  was  punctui-ed,  and 
the  patient  ]jerished  from  hemorrhage.  The  parts 
are  represented  in  fig.  17.     In  an  abscess  of  the 
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net'k,  involving  the  thyroid  artery,  asphyxia  lias  been  su<lflenly  induced  by  the  escape 
of  blood  into  the  windpipe.  liillroth  met  witli  a  oase  of  ubscess  of  the  base  of  the 
skull,  in  which,  in  consequence  of  disenne  of  the  internal  carotid  artery,  the  man 
finally  died  from  profiisc  hemorrhage  of  the  right  ear,  nose,  and  mouth,  despite  the 
ligation  of  both  common  carotids. 

Artificial  evacuation  may  be  effected  with  the  knife  or  with  caustic.  The  latter, 
ftt  one  time  so  much  in  vogiie,  is  now  seldom  employed,  and  it  would  be  diHicnlt  to 
conceive  what  possible  advantage  it  could  possess  over  the  former,  which  is  incom- 
parablj  more  expeditious,  less  painful,  and  more  certain.  A  snrg^eon  should  not  so 
far  humor  a  patient  as  to  use  caustic  wlwn  his  jml^raent  plainly  condemns  it,  simply 
becaune  he  is  foolishly  timid,  especially  now  tlmt  all  apprehension  and  snilerin<r  may 
be  so  readily  prevented  by  the  administration  of  ana?8tli('tics;  nor  should  he,  *ni  tlio 
other  hand,  resort  to  caustic  with  the  view  of  promoting  sui>purative  action,  since 
there  are  alwa^'s  at  our  command  articles  far  more  desirabJi'  and  efflcacious.  If, 
however,  such  a  remedy  should  be  called  for,  the  best  one  is  Vienna  jiaste,  aiiplied 
as  in  making  an  ordinary  issue,  the  eschar  being  afterwards  penetrated,  if  need  be, 
by  the  bi'Stoury,  now  no  longer  dreaded  by  the  patient. 

Various  instruments  are  employed  for  opening  abscesses.  The  awkward,  clums}- 
thumb  lancet,  which  formerly  figured  so  cons[)icuoii8ly  in  every  poekct-case,  is  now 
wldom  used,  having  Ijeen  advantageously  aui»erse<led  by  the  scalpel  and  bistoury. 
The  scalpel  is,  however,  rarely  employed,  except  in  very  large  abscesses,  when  it  ia 
Deceasary  to  make  a  very  free  division  of  the  overlying 
structures.     By  far  the  neatest  contrivance  for  the  pur-  Mg.  18. 

pose  is  the  little  bistourj',  represented  in  fig.  18,  which 
I  liare  usefl,  almost  exclusively,  for  many  years.  It 
consists  of  two  very  narrow,  shaqi-jioint^^d  blades,  one 
stmigfat,  and  the  other  slightly  curved,  short,  yet  long 
enough  to  reach  to  the  desireil  depth  in  almost  any  con- 
ceivable case.  Selecting  the  most  prominent,  and,  if 
|)0ssible,  also  the  most  dependent,  poilioii  of  the  abscess, 
llie  instrument  is  plunged  per|>endicul:irly  through  the 
skin,  into  tlie  very  midst  of  the  matter,  its  arrival  tliere 
being  indicated  by  a  want  of  resistance  and  probably 
ai*o  by  an  escape  of  a  few  drops  of  fluid,  especially  if 
this  he  rather  thin.  The  puncture  thus  made  is  then 
Converted  into  an  incision,  by  depressing  the  handle  of 
the  bistoury,  and  cutting  from  w^ithin  outwards,  the 
length  of  the  opening  vaning,  on  an  average,  from  a 
thini  of  an  inch  to  an  inch,  according  to  the  volume 
of  tbe  abscess.  In  general,  it  is  better  that  the  opening 
should  lie  too  large  than  too  suuill,  as  the  object  always 
\»  lo  afford  free  vent  to  the  pent-iip  fluid.  Care,  of 
course,  is  taken,  in  introducing  the  bistoury,  not  to 
interfere  with  any  important  vessels  and  Berves,  or  to 
perforate  any  important  cavity. 

Id  large  abscesses,  attended  with  great  destruction  Abioa«i  Buionrr- 

of  the  cellular  tissue,  and  extensive  separation  of  the 

mtts<!lcs,  the  course  of  the  arteries  is  sometimes  completely  ch.nnged  by  the  pressure 
»>f  the  aecnmiilating  fluid  ;  and  the  surgeon,  if  not  fully  upon  his  guard,  may,  there- 
fore, cause  very  serious,  if  not  fatal,  heiuorrbuge.  Tlie  best  way  to  avoid  such  nn 
•ccident  is  to  ascertain  carefully,  beforehanfl,  the  situation  of  the  vessel,  aa  ma}'  usually 
be  done  by  its  jiulsation. 

When  the  abscess  is  very  deep  seated,  as,  for  instance,  when  it  occupies  the  muscles 
of  the  thigh,  the  walls  of  the  abdomen,  the  groiti  or  axilla,  the  safest  plan  is  to  divide 
the  skin  and  fascia  freely  with  the  ktiife,  and  then,  as  has  been  suggested  by  .Mr. 
Hilton,  to  push,  very  cautiously',  a  grooved  director  or  a  pair  of  forceps  into  its 
interior. 

Penetration  having  been  effected,  the  matter  usually  escapes  of  its  own  accord, 
••imply  by  the  pressure  of  the  atmosphere;  but  the  evaciiutioit  maybe  aided,  if 
ne<-'essary,  by  the  hand  or  finger,  used,  however,  with  the  greatest  gentleness,  other- 
wi»e  it  may  occasion  not  only  severe  pain,  but  an  aggravation  of  the  inflammatory 
•ctioQ.    Too  much  caution,  indeed,  cannot  be  observed  in  this  particular.     Nothing 
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can  be  more  reprehcnsiblf  th.iri  tlit^  nidc  iioautpulations  that  are  so  often  practised 
after  this  operation,  even  hy  surjjieuns  otherwise  well  educated.  To  prevent  the 
incision  from  healing  by  tlio  first  intention,  and  the  necessity  of  tiie  repeated  use  of 
the  linife,  a  small,  wfll-oiU'd  tent,  made  of  old  linen,  is  iuteqiosed  between  its  edges, 
one  extremity  l^t'ing  Ciirried  a  short  distance  into  the  now  empt^'  sac,  and  the  other 
left  slightly  pendent  externally,  substitution  being  effected  once  in  the  twentj-'four 
hours.  The  best  ap|)tii'nlton  Cor  the  stufticc  of  the  abscess  is  an  emollient  cataplasm  or 
a  cloth  wrung  out  of  tepid  wat^'r;  but  tliis  should  not  be  made  until  bleeding  has  ceased, 
otberwi.se  troublesome  hemorrhage  might  ensue.  As  soon  as  the  parts  have  become 
perfectly  conit'ortable,  the  warm  dressing  is  discontinued,  on  account  of  its  relaxing 
tendency,  a  piece  of  lint,  spread  with  simide  cerate,  or  wet  with  olive  oil,  being  used 
in  its  stead- 
When  the  matter  is  seated  in  a  bone,  evacuation  must  be  sought  with  the  trephine; 
but  the  operation  is  not  always  successful,  owing  to  the  ditliculty  of  the  diagnosis 

When  the  abscess  is  of  large  size,  or  when  it  has  occasiorie<l  extensive  separation 
of  the  muscles,  its  sides  should  be  approximated,  after  evacuation,  by  means  of  a 
thick  and  well-adjusted  compress,  secured  by  adhesive  strips,  or,  in  the  event  of  the 
matter  lieing  seated  in  an  extremity,  by  the  common  roller,  extending  upwards  from 
the  distal  part  of  the  limb,  care  being  taken  not  to  interfere  with  the  artificial  oiieniiig. 
In  this  way  a  cavity  that  might  otherwise  not  close  under  several  weeks,  will  often 
be  effectually  obliteratetl  in  a  few  days. 

I,firge  abscesses  are  often  immensely  benefited,  especially  if  slow  in  healing,  by 
inje<'Uons  of  weak  solutions  of  carbolic  acid,  chloride  of  zinc,  or  chlorinated  soda. 
Tbe.sc  fluids,  judiciously  used,  allay  fetor,  arouse  healthy  action,  promote  repair, 
and  lessen  the  danger  of  purulent  infection. 

An  abscess  is  Boineliraes  prevented  from  healing  by  the  unfavorable  position  of  its 
opening,  whether  natural  or  artificial,  the  matter  accumulating  in  a  kind  of  sac,  situated 
between  the  orifice  and  the  bottom  of  the  swelling.  Such  a  condition  calls  for  what 
is  termed  a  counfer-opening,  which  is  easily  established  by  making  an  incision  at  the 
most  dependent  part  of  the  sac,  upon  the  end  of  a  grooved  director,  introduced 
through  the  previous  and  now  useles."*  aperture.  Counter-puncture  is  often  necessary 
in  abscess  of  the  neck  and  parotid  region,  from  the  gravitating  tendency  of  the  matter 
in  these  sitaatious.  Sometimes,  again,  an  opening  of  this  kind  is  called  for  on  account 
of  a  change  in  the  position  of  the  pail  alter  the  first  operation,  performed  perhaps  well 
enough  at  the  time.  Whatever  m:ty  be  the  causes  demanding  it,  patency  is  maintained 
with  more  care,  if  possible,  than  tnider  ordinary  circurastani^es. 

Again,  repair  may  be  rendered  tedioias,  if  not  impracticable,  by  the  existence  of  a 
Nffi«.s,  extending,  ])erhaps,  deeply  among  the  Burroun<ling  parts,  or,  it  may  be,  com- 
municating with  some  natural  cavity.  The  moat  speedy  and  effectual  remedy  is 
incision  with  a  bistoury  upon  a  grooved  director,  inserted  into  Ihe  bottom  of  the 
track,  the  parts  being  thus  laid  into  one,  and  permitted  to  heal  by  granulation,  readhe- 
siou  being  prevented  by  the  constant  interposition  of  a  piece  of  lint.  In  the  milder 
cases,  steady  and  systematic  compression  sometimes  eucceetls  in  obliterating  the 
abnormal  channel;  .sometimes,  again,  gently  .stimulating  injections  are  nseful;  and, 
finally,  there  is  a  class  of  cases  in  which  the  seton  is  worthy  of  tri.-d.  In  general, 
however,  these  means  only  serve  to  amuse  the  patient,  and  .innoy  the  surgeon,  who 
is  at  last  compelled  to  have  recourse  to  a  remedy  which  his  judgment  should  have 
induced  Iiim  to  emj>loy  in  the  first  instance. 

Hemorrhage^  although  not  common  after  this  operation,  may  take  place  in  spite 
of  the  utmost  precnution  of  the  surgeon,  and  may  prove  quite  troublesome  from  the 
difficulty  of  ascertaining  its  source.  The  proper  remedy  is  the  ligature,  the  vessel 
being  seized  and  drawn  ont  with  the  tenaculum,  or  snrroundefl  Avith  a  cun'ed  needle. 
Uentle  compression  sometimes  answers  tlie  purpose,  esitecially  if  the  bleeding  l»e 
venous,  or  if  it  proceetl  from  a  number  of  Bmall  |>oint8.  If  an  artery  of  considerable 
size  has  been  opened,  and  cannot  lie  easily  reached,  tlie  incision  should  1x3  dilate<l  to 
effect  the  necess-iry  exposure.  Sometimes  an  acupressure  needle  may  be  advanta- 
gecuHly  passed  beneath  the  vessel. 

When  t!ie  bleeding  is  ca[>illary  or  when  the  blood  escapes  from  numerous  points, 
08  it  sometimes  does  when  the  vessels  ha%'e  lost  tlielr  support,  from  their  inability  to 
contract  and  retract,  in  consequence  of  the  destruction  of  t!ie  connective  tissue  and 
the  effusion  of  plasma,  the  best  plan  genenilly  is  to  lay  open  the  abscess  freely,  and  to 
cover  the  raw  surface  with  liut,  wet  with  a  solution  of  subsiilphate  of  iron,  and  confined 
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with  a  compress  and  bandaye.  In  a  case  recently  under  my  care,  in  which  a  chronic 
pblegmonous  abscess  of  the  nat«3  had  been  the  seat  of  repeatecl  copious  hfinorrlLiiijrcs, 
1  eiposetl  the  entire  cavitj-,  liirticd  out  the  clotted  btood,  ainl  t^iraped  away  all  the 
unheaJlhy  granulations,  lluis  placing  the  parts  in  a  proper  condition  for  rupl<l  repair. 
No  bleeding  octurred  allerwanls.  The  coagula  that  had  beeu  confined  in  the  abscess 
had  evidently  contributed  to  keep  up  the  hemorrhage. 

The  healing  of  an  abscess,  whatever  may  be  the  mauiier  of  its  evacuation,  is  cflccled 
by  the  contraction  and  approximation  of  its  walls,  which  generally-  begin  the  mcmieiit 
the  matter  has  escaped,  and  steadily  progress  until  the  sac  is  completely  obliti'rated. 
The  raw  state  of  the  opposed  surfaces  strongly  pretUsposes  them  to  unite  with  each 
other,  an  occurrence  which  is  always  favored  by  an  effusion  of  plasma.  If  the  cavity 
of  the  abscess  were  obliterated,  as  was  formerly  suiiimsed,  by  granulations,  the  part 
would  remain  hard  and  prominent  for  a  long  time;  Imt  this  is  not  the  case.  On  the 
contrary,  it  soon  shrinks,  becomes  soft,  and  drops  down  to  a  level  with  the  surrounding 
surface.  The  opening  alone  unites  in  this  way;  but  even  this  is  not  always  so,  for 
examples  constantly  occur  of  closure  by  the  hi-st  intention. 

Although,  as  a  general  rule,  the  outer  wall  of  the  abflcess  soon  recovers  its  pristine 
aoftness  and  pliancy,  occasionally  the  reverne  is  true,  the  parts  remaining  hard,  ten- 
der, enlarged,  and  seeminply  reluctant  to  throw  otl'  their  inflammatory  burden.  To 
expedite  resolution,  the  affected  surface  may  be  covered  with  an  ammoniac  and  mer- 
curial plaster,  commonly  the  very  best  remedy  that  can  be  used  for  ttie  pur|>osej  or 
it  may  be  rubbed  several  times  a  day  with  some  sorbefacient  liniment,  ung:uent,  or 
embrocation,  aided,  perhaps,  by  the  bandage  and  a  few  alterative  doses  of  mercury. 
A  bran  poultice,  prepared  with  salt  water,  is  often  a  most  etllcieut  application. 

2.   DIFFl'SED  ABSCESS  OR  PIHVLENT  INFILTRATION. 

The  above  is  one  variety  of  phlegmonous  abscess;  the  circnm scribed,  in  which, 
imited  with  rapidity  and  severity  of  action,  the  matter  is  bojiitded  by  a  distinct  wall 
of  fibrin,  8cr^dng  the  purpose  of  a  cyst,  although  in  realit}^  there  is  no  such  forma- 
tion. In  the  pi-esent  variety,  already  incidentally  adverted  to,  there  is  no  connec- 
tive exudation,  and  the  consequence  is  that  the  ims  is  widely  diffused  among  the 
rarrounding  structures,  dissecting  and  separating  them  from  each  otlicr  in  the  most 
^gbtful  manner-  Such  collections,  which  are  generally  attended  with  intense 
snflering,  are  often  described  under  the  appropriate  and  expressive  appellation  of 
purulent  infiltration. 

The  diffuse*!  form  of  abscess  is  met  with  under  a  great  variety  of  circumstances, 
both  as  it  resjjects  the  nature  of  the  exciting  cause  and  the  condition  of  the  general 
aystem.  It  is  most  common  in  persons  whoso  constitution  has  been  dilapidated  by 
intemperance  in  eating  and  driuking,  by  want  and  exposure,  and  by  organic  affec- 
tions of  the  heart,  lungs,  liver,  bowels,  and  kidneys,  leading  to  anemia,  obstructed 
circulation,  and  exhanstion  of  the  ^ital  powers.  When  such  persons  meet  witli  a 
serious  accident,  or  suffer  from  a  prolonged  altm-k  of  fever,  suppuration  is  extremely 
prone  to  take  on  this  kind  of  action,  often  sadly  cotnplicating  the  original  dis(,'ase. 
Diffused  abscesses  are  also  sutliciently  common  after  severe  injuries,  aft  eoni[)ound 
fmctures  and  dislocations,  lacerated,  railwaj',  gunshot,  and  dissection  wounds,  and 
capital  operations,  especially  amputnliona  of  the  larger  limbs  and  resections  of  (he 
bones  and  joints.  Persons  of  a  scrofulous  constitution  are,  on  the  whole,  more  jinltle 
to  suffer  from  diffused  8np[mration  th.an  any  other  class  of  individuals,  their  vita! 
powers  being  too  feeble  to  enable  them  to  furnish  a  sutticiency  of  fibrin  to  limit  the 
purulent  matter  that  is  so  often  effused  under  the  above  circumstances. 

Diffused  abscesses  may  occur  independently  of  any  other  apjirecinble  disease,  or 
they  may  arise  in  conjunction  with  erj'sipelas,  pyemia,  or  phlebitis,  which  they 
resemble  very  much  both  in  their  mode  of  origin  and  in  the  character  of  their  symp- 
toms. Their  presence,  in  fact,  is  always  denotive  of  a  bad,  dejiraved,  or  degriided 
state  of  the  system;  in  some  cases  the  fault  apparently  lies  in  the  blood,  either  in  a 
defect  of  some  of  its  more  important  constituents,  or  in  the  ingresR  of  some  morind 
poison  ;  in  others,  again,  it  seem»  to  be  due  to  imperfect  action  of  the  skin  and  kid- 
neys, excess  of  food  and  drink,  the  respiration  of  impure  air,  overaction  of  the  brain, 
or  exhaustion  of  the  nervons  aystem. 

.The  symptoms  of  this  variety  of  abscess  are  ordinflrily  bold  and  well  defined.  In 
general,  the  disease  is  ushered  in  by  considerable  shivering,  if  not  by  a  severe  rigor, 
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followed  by  heat  and  perspiration ;  the  pulse  soon  becomes  small,  quick,  frequent, 
and  irritable,  tlie  extremities  are  cold,  the  urine  is  scanty  and  liigli-colored,  the 
Ki»i)olite  is  destroyed,  the  tongue  is  covered  with  a  browiii.Hh  fur,  llie  slrengtb  r:ipi<ily 
ili'cliiies,  and  the  patient  soon  sinks  iuto  a  slate  of  delirium.  Great  irntabilit^-  of 
the  syslera  exists;  the  pain  is  often  exeessive,  sleep  k  interrupted,  and  the  miu«l  is 
peevish  and  fretful.  Frequently  the  symptoms  are  of  a  typhoid  character  from  the 
lit'giiMiing;  if  not,  they  are  sure  soon  to  become  so;  and  yet  not  merel>'  t3'phoid^  but 
typhoid  and  irritative,  the  two  classes  being  generally  well  balanced  throughout. 

The  local  symptoms  are  thoae  of  ordinary  inHammation,  only  that  they  are  more 
severe,  especially  when  the  matter  is  deep  seated.  The  discoloration  is  of  an  erysi- 
pelatous nature,  the  parts  are  swollen  and  pit  on  pressure,  the  pain  is  smarting  and 
pulsatile,  and  tlie  skin  feels  hot,  stiff,  and  numb.  If  the  matter  lies  immediately  be- 
neath the  snrfnce,  or  aniong  the  more  superficial  muscles,  a  boggy  sensation  will  be 
imparted  to  the  hand  of  the  examiner,  and  a  little  pressure  will  be  sutllcient  to  push 
till-  fluid  about  from  one  place  to  another,  sometimes  to  a  distance  of  many  uiches. 
WliLii,  on  the  contrary,  the  pus  lies  far  l>elow  the  surface,  bound  down  b)'  muscles 
and  aponeuroses,  its  early  detection  will  generally  be  very  diHicult;  under  such  cir- 
cumstances, the  best  guitJe  to  its  situation  will  lie  the  history  of  the  case,  the  deep- 
sealed  pain,  the  ])re8ence  of  a?dcma  of  tlie  skin  and  areolar  tissue,  and  the  character 
of  the  constitutional  plKmomrna,  If  any  woujids  or  sores  exist,  Ibey  speedily  dry 
up,  and  assume  an  unhealthy  ap()oarancc. 

Although  any  part  of  the  body  may  become  the  seat  of  diffused  abscesses,  their 
most  cntnmon  sites  are  the  lirni>s,  in  which  the  matter  often  burrows  to  a  great  ex- 
tent, both  beneath  the  integuments  and  among  the  muscles;  in  some  of  the  worst 
forms  that  1  have  even  seen,  it  lay  in  immcfiiate  contact  with  the  bones,  separating 
them  from  the  soft  struttures,  and  even  from  the  f>eriosteura.  In  a  case  which  was 
under  my  observation  some  years  ago,  the  flnid  had  si)read  along  the  posterior  surface 
of  the  lower  extremity,  in  close  contact  with  the  femur  and  the  bones  of  the  leg,  from 
the  hip  as  far  down  nearly  as  the  heel. 

The  matter  In  this  variety  of  abscess  is  always  of  an  unhealthy  character ;  it  is 
generally  thin,  sanious,  irritating,  acrid,  and  excessively  offensive,  often  tainting  the 
atmosphere  of  the  apartment  for  msiiiy  ft-et  amund,  and  fast-ening  itself  upon  the 
bands  and  clothes  so  as  to  be  perceptible  for  hours  afterwards,  notwithstanding  per- 
haps the  liberal  use  of  the  chlorides.  In  fact,  the  stench  is  usually  most  disgusting. 
In  some  cas^  the  fluid  approaches  more  nearly  to  the  properties  of  ordinary  pus,  but 
this  is  uncommon-  Occasionall}'  extensive  sloughs  form,  especially  in  the  cellular 
tissue^  so  that  the  disease  may  be  said  to  partake  of  the  character  both  of  suppura- 
tion and  of  gangrene. 

The  prognosis  of  this  form  of  abscess  is  generally  very  nnfavorable,  few  constitu- 
tions being  able  to  withstand  its  dcjtressingeft'ects.  The  very  fact  that  such  a  disease 
is  in  o]H'riitJon  shows,  as  fdready  etattni,  that  the  system  is  in  a  depraved  condition; 
and  when  it  is  recollected  that  some  of  tl)i8  foul  matter  must  necessarily  find  its  way 
into  the  circvdation,  contaminating  everjiihtng  with  which  it  comes  in  contact,  it  is 
not  difficult  to  antieip.^te  what  the  result  will  lie  likely  to  be,  even  when  the  purulent 
collection  is  not  very  extensive,  especij^lly  in  jwrsons  already  exhausted  by  shock, 
loss  of  blood,  or  lesion  of  some  important  organ. 

The  treatment  of  diffiised  abscess  is  eufflciently  obvious.  The  leading  indications 
are  to  evacuate  the  matter,  and  to  support  the  system.  The  first  is  fulfilled  by  early 
and  free  incisions,  practised  at  the  most  favorable  site  for  ready  drainage,  with  the 
precaution  of  avoiding  hemorrhage,  the  smallest  quantity  of  which  is  sometimes 
8uin<  lent,  in  such  an  event,  when  life  is,  as  it  were,  quivering  in  the  balance,  to  bring 
on  fatal  exhaustion.  Counter-openings  are  often  necessary.  After  the  fluid  has  been 
thoroughly  evacuated,  the  sides  of  tlie  abscesa  are  approximated  bj'  the  bandage, 
a  means  of  support  of  the  greatest  value,  not  only  in  preventing  the  extension  of  the 
matter,  but  in  jiromoting  the  healing  of  the  parts.  When  the  fluid  is  excessively 
offensive,  the  abnormal  cavity  shnidd  be  well  syringed  several  times  a  day  witli  topid 
water,  charged  with  a  suitable  quantity  of  chlorin!it«-d  sotla,  creasote,  chlori<lc  of  zinc, 
acid  nitrate  of  mercury,  or  earl»oIic  .icid,  to  correct  fetor,  nnrl  to  impart  tone  to  the 
disubk'ii  8tructui"es.  If  sloughs  form,  they  should  bo  sjK'edily  removed,  the  knife 
being  used,  if  necessary,  to  effect  their  sci»aration.  The  parts  are  placed  in  a  j)roper 
l>osition  for  facilitating  drainage,  and  are  enveloped  in  warm  water-dressing,  or  an 
emollient  poultice,  metlicated  with  acetate  of  lead  and  opium. 
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Among  the  more  valuable  internal  remeilteft  are  anodynes,  qainine,  Iron,  and  brandy, 
with  aBiinal  broths  and  aoiips,  and  a  pnre  attuospbere,  whieh  is  ol"  pjuftmouint  iiupor- 
tiuice  to  recovery.  Tiie  windows  and  doors  of  tbe  apartment  should  be  fivquenlly 
thrttwn  oi>en,  the  dressings  changed,  and  disinfecting  agents  used.  Anodynes  are 
indbitensHble  lo  allay  pain  and  induce  sleep,  aiid  should  be  ailniiuistered  in  full 
dose-s  ill  tlie  form  of  uiorphij,  opium,  or  black  drop.  Tlie  best  touies  are  qiiiniue 
»nd  brandy,  given  in  the  same  manner  as  in  typhoid  fever  j  the  tiuttore  of  chloride 
of  iron,  in  doses  of  fifteen  to  twenty  drops,  every  three  or  four  hourw,  will  also  be  of 
service;  and,  in  many  cases,  anui]onia,in  camphor  mixtnre,  will  meet  the  exigencies 
of  the  case  better  than  almost  any  other  remedy,  especially  when  there  is  hiccough 
with  twitching  of  the  tendons. 

3.   SOBOFULOUS  ABSCESS. 

The  scrofulous  abscess  is  known  by  various  names,  some  of  which  have  reference 
to  its  progress,  some  to  its  symptoms,  some  to  the  nature  of  its  contents,  or  to  the 
stote  of  tlie  constitution  preceding  luid  accomp:niyiug  itn  formalioii.  Thus,  it  is  often 
(iescril»eil  as  the  chronic  abscess,  tsirdy  ftevebipinent  lieinj;  one  of  its  characteriHl ic 
features;  the  word  cold  is  frequently  em|iloye<l  on  account  of  the  absence  of  inflfmi- 
matory  s^'niptoms;  but  scrofulous  is  the  ap|jeUati<»n  by  which  it  is  generaliy  distin- 
guished at  the  present  day.  As  implying  the  same  things  tlie  terms  stmuicms  and 
tubercular  are  much  in  vogue.  There  is  a  fonn  of  this  abscess  to  whieli  the  name 
congestive  has  been  applied,  from  its  tenrlency  to  chzuige  its  position,  although  it  is 
impossible  to  discover  any  elytuologiciil  titiiess  in  it. 

The  scrofulous  abscess  is  altogether  a  singular  production;  singular  in  its  origin 
and  progress,  its  termination  and  its  treatment.  It  is  never  met  with,  except  in  the 
strumous  constitution.  The  phlegmonous  ahstesa  is  common  to  all  persons,  of  every 
age,  grade,  and  condition  in  life;  the  scrofulous,  on  the  contrary,  can  only  oecur  in  per- 
80U9  who  have  a  predisposition  to  scrofulous  afloctioiis,  whom  natui-e  has  stamped,  so 
to  siH^ak,  with  a  {x-'culiar  diathesis,  or  state  of  ttie  system,  rendering  them  prone  to 
phthisis,  cosalgia,  caries  of  the  spine,  and  kindred  maladies.  Its  sphere  of  acticju 
ift,  therefore,  comparatively  limited,  a  hundred  cases  of  phlegmonous  abscess  occurring 
to  one  of  a  scrofulous  churaeter. 

Tbe  progress  of  the  scrofulous  abscess  is  always  slow,  weeks  and  months  usually 
elapsing  before  it  acquires  any  considerable  bulk:  hence  the  term  ciiroiiic,  by 
Thich  it  is  so  frequently  designated.  A  phlegmonous  abscess,  on  the  contrary,  is 
always  rapid  in  its  progress,  generally  attaining  its  full  development  in  a  very  Bhi>rt 
time.  Another  peculiar  feature  of  the  strumous  abscess  is  the  aliaence  of  the  ordi- 
nary inflammatorj'  symptoms.  The  skin,  instead  of  being  hot  and  red,  is  cold  ainl 
b]anche<l,  the  part  feeling  and  looking  as  if  there  were  great  deficiency  in  its  circula- 
tion. Uence  this  variety  of  abscess  is  often  termed  cold,  e8|M^cially  by  the  Gerituin 
surgeons,  who  were  the  first  to  descrilie  it.  Pain,  too,  is  absent,  or,  if  it  exist,  it  is 
so  trivial  as  hardly  to  attract  attention.  Functional  disonler  also  is  very  slight, 
wpecially  in  the  earlier  stages  of  the  disease.  Looking  at  the  constitution,  the 
same  uncommon  train  of  phenomena  is  olwrved.  The  general  hialth  may  In?  some- 
what impaired;  the  strength  may  slowly  nnd  tdmost  imperce])tibly  decline,  and  the 
ooontenaoce  may  have  a  pale,  sallow  ajipea ranee;  but  there  are  none  of  the  open  and 
well-marked  inflarmnatory  symptoms  whieh  attend  the  march  of  a  phlegmonous  al>- 
■oesa,  and  which,  especiall}'  when  the  disease  is  located  in  an  important  internal 
organ.,  suggest  the  idea  of  great  and  immediate  danger.  Thus,  as  far  as  apjH'aranees 
U6  concenie<l,  the  affection  is  one  seemingly  of  little  moment;  its  <U8covery  is  often 
purely  accidental,  and,  for  a  while,  both  patient  and  surgeon  may  be  wholly  uncon- 
scious of  its  true  pharacter.  It  is,  indeed,  as  completely  difl'ereut  from  an  ^'irdiiiary 
abscess  as  it  is  possible  for  one  disease  to  be  from  another.  Scarlatiua  and  measles 
are  not  more  unlike  each  other. 

The  stnimous  abscess  is  very  frequent  in  the  lymphatic  glands,  snlwutaneous 
oellalar  tissue,  and  dorso-lumbar  region.  The  testicle,  breast,  nnil  liver  are  8l.*>o 
•ometiroes  Its  seat.  It  is,  however,  more  common  in  the  lungs  than  anywhere  else, 
for  there  it  is  the  immediate  product  of  the  softening  of  tnlxTcnlar  matter,  eventu- 
ating generally  in  the  formation  of  wiiat  are  termed  vomicfpor  pulmonary  cavems.  In 
(he  external  jiarts  of  the  body  it  is  usually  situated  hi  the  neck,  on  the  chest,  in  the 


13t) 


TERMINATIONS    OF    INFL  A  M  M  ATI  O*'. 


CHAT.    IT. 


axilla,  on  the  loins,  in  the  <rroin,  or  u]>on  the  8U|)erior  portion  of  the  thigh.  Large 
strumous  ULCumiilations  sonii-tinies  otciiriii  the  movable  joints. 

As  to  the  size  autl  number  of  these  abscesses,  considernble  diversity  obtains.  In 
certain  •sitnations,  as  in  the  iunsrs.  they  are  always  sm:ill,  but  at  the  same  time  often 
quite  numerous;  while  in  others,  as  in  the  cervical  ^hiiuls,  ou  the  chest,  in  the  groin, 
tiiul  ou  the  back,  they  are  usually  single,  and  from  the  volume  of  au  orange  to  that 
of  a  la-tul  liead. 

The  strumous  abscess  is  nearly  always  furnished  with  a  distinct  cyst,  teclinically 
called  iUi!  pi/ogenic  membrane,  which,  while  it  serves  to  individualize  it,  separates  it 
elfectunlly  from  the  surrouiulinj?  parts.  At  what  period  of  the  suppurative  process 
the  membiaue  aiipcars  is  not  tlet«ruiined,  but  that  it  is  develoi>ed  at  an  early  stage 
is  unqut'sticjnable.  It  has  been  supiiosed  that  its  formation,  at  times,  precedes  the 
formation  of  tiie  pus.  The  subject,  however,  does  not  admit  of  easy  demonstratioil; 
foi-  it  is  seldom  that  an  opportunity  is  etforded  of  insi>ecting  such  an  abscess  until 
after  it  has  attained  cousideruble  bulk,  and  the  membrane  has  acquired  some  degree 
of  dovelopmeut.  The  most  i)Iawsible  conjecture,  i>erhaps,  is,  that  the  membrane  is 
formed  as  a  matter  of  necessity,  nature  intending  it  as  a  means  of  limiting  the  dif- 
fusion of  the  pus,  as  would  otherwise  inevitably  happen  in  consequence  of  its  tardy 
but  steady  deposition.  To  accomplish  this  object,  she  sets  up  around  the  purulent 
deput,  at  an  early  inriod  of  the  morbid  .iction,  a  species  of  adhesive  inflammation,  by 
which,  in  the  tirst  place,  the  cells  of  the  neighboring  tissues  are  effectnally  occluded, 
the  process  Iteing  precisely  similar  to  that  which  occurs  in  an  ordinary  phlegmonous 
abscess.  Thus,  the  fluid  is  temporarily  circumscrilied,  but,  as  njay  readily  be 
perceived,  the  barrier  thus  opposed  would  soon  yield  before  the  accumulating  burden, 
and  tlius  thwart  nature's  iriLeutions,  if  it  were  not  that  a  wall  of  plastic  matter  is 
next  constructed,  which  no  amount  of  pus,  however  great,  can,  for  a  time,  break  down 
or  destroy.  The  thickness  of  this  wall  varies  from  the  eighth  of  a  line  to  the  eighth 
of  au  inch ;  its  density  steadily  increases  with  its  age,  and  hence  it  is  often  found  to 
be  of  a  libroua  consistence,  with  here  and  there  a  SL-mi-cartilaginous  patch.  Its  outer 
surface  is  rough  and  intimately  united  with  the  surrouiifUng  structures;  the  inner,  on 
the  contrary,  is  either  perfectly  sniootli,  or  studded  with  minute  granulations,  not 
unlike  the  villi  of  the  small  intestine,  only  not  so  regidar  and  numerous.  Its  vascu- 
larity, which  is  always  considerable,  is  ea8il3'  distiiiguishuble  by  the  naked  eye,  as 
Wfll  as  by  minute  injection.  It  also,  no  tloubt,  eontaius  nerves  and  absorbents, 
although  they  are  not  demonstrable. 

No  one  can  reflect  upon  the  structure  of  this  membrane  without  being  impressed 
with  the  convictiou  that  it  is  invested  with  importjitvt  functions.  In  the  first  place, 
as  alrejidy  stated,  it  protects  the  tissues  in  the  immediate  neigh borhoofl  of  the  abscess 
from  the  ditlbsion  of  its  contents;  a  circumstance  which  could  not  fail  to  be  produc- 
tive of  great  injury,  inasmuch  as  the  mattei*,  burrowing  about  in  difl'erent  directions, 
might  occasion  extensive  separation  of  the  muscles,  which  it  would  afterwards  Ihj 
extremely  difflcult  to  remed)'.  Secondly,  the  membrane  is  an  im{K>rlant  secreting 
structure,  since  it  furnishes  the  matter  which  it  incloses,  either  directly,  or  indirectly 
through  the  agency  of  lymph,  sjieedily  transfonned  into  pus.  Thirdly,  it  is  also 
an  absorbing  structure,  as  is  proved  by  the  fact  that  the  mutter  which  it  contains 
occa-sionallj'  disappears,  either  spontaneously,  or  under  the  influence  of  treatment. 
Finally',  the  membrane  possesses  inipoiiant  sympiilhies  with  the  rest  of  the  sj'stem. 
Left  to  itself,  it  silently  enjoys  its  parasitic  existence,  preying  upon  the  parts  around 
without  any  serious  general  detriment,  but  the  moment  it  is  opened  or  disturbe<l  by 
rude  manipulation,  it  resents  the  aggression,  and  is  sure  to  occasion  severe  constitu- 
tional deiangument. 

The  pus  of  the  strumous  abscess  is  generally  of  a  whitish  or  yellowish  cast,  slightly 
inclining  to  greenish,  of  a  tolerablj'  ihick  consistence,  free  from  odor,  and  intermixed 
witli  caseous  particles,  looking  and  feeling  very  much  like  pieces  of  soft-boiled  rice. 
Instances  occur,  especially  in  scrofulous  disease  of  the  lymphatic  glands  of  the  neck, 
where  it  is  very  thin,  pale,  and  full  of  curdy  substance,  consisting  apparently'  of  im- 
perfectly broken-flown  tubercular  matter.  When  luug  retained,  or  situated  near  the 
anus  and  rectum,  scrofulous  pus  is  sometimes  excessively  fetid,  either  from  actual 
decomposition  or  from  the  presence  of  sulphuretted  hydrogen.  Permitted  In  st.^nd 
for  some  time,  it  separates  into  two  parts,  one  of  wliich  is  thin,  whey -like,  or  sero- 
oleaginous  in  its  .'rppearance,  the  otiier  thick  and  cunJy,  the  formiT  being  always 
upon  the  top  of  the  latter.     Like  the  pus  of  the  jihlegmonous  abscess,  it  occasionally' 
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Abscesses  of  this  kind. 


contaios  the  debris  of  the  organs  in  which  it  is  formed,  nud  also  some  of  tlieir  pecu- 
liar secrctiun.  Thus,  a  struiuoua  abscess  of  the  liver  may  eouUiiii  bile ;  one  of  the 
breast,  milk;  ami  oue  of  the  spine,  osseous  particles.  The  microscopie  characters 
of  scrofulous  pu&  are  well  illustrated  in  Hg.  19,  Irom  Joues  &  Sievekiiig. 

lo  reganl  to  quantity,  there  is  tuuuh  varii'ly  in  the  pus  of  this  form  of  abscess. 
In  psoa&  abscess,  one  of  the  best  exiuiiptes  ol  the  disease,  the  accumulation  is  some- 
tijnos  enormous,  reaching  several  quarts,  or,  perhtrjis,  even 
a  gallon.  In  scrofulous  abscess  in  the  glands  of  the  neck, 
there  is  also  occasionally  a  good  deal  of  pus,  although,  in 
generul,  it  is  smull.  Large  coUectioUs  of  strumous  matU'i' 
are  sometimes  seen  in  chronic  abscess  boueatli  the  skin, 
e3|jeciaily  in  the  lower  extR'Uiity,  A  youug  woman,  a  pa- 
tient at  the  <_'<*llege  Clinic,  had  an  abscess  of  this  kind  on 
the  Icll  thigh,  containing  nearly  a  gallon  of  pus. 

The  contents  of  a  chronic  abscess  arc  sometimes  remark- 
ably thin  and  pale,  or  almost  watery,  being  comii'iHiMi 
essentiail}'  of  the  serum  of  the  bloml,  with  few,  if  luiy,  well- 
il«?veloi>ed  pus  globules.  Flakes  of  fibrin  and  broken-down 
cellular  substance  are  occasimial  ingreilieuts  fd'  sucli  t]iii<ls, 
which  sometimes  exist  in  enormous  quantities,  especially 
in  young,  6crt>fulous  subjects,  of  an  anemic  appearance 
aod  dilapidated  constitution.  The  pyogenic  membrane,  also, 
is  gvnerally  uncommonly  thin  and  imperfectly  organised. 
formerly  known  as  l^mjih  nbsccsses,  arc  most  common  about  the  hips  and  nates,  and 
m  the  upiK>r  part  of  the  thigh. 

The  diagnosis  of  this  form  of  abscess  may  be  gathered  from  the  remarks  already 
made  respecting  that  of  jdih-gmonous  abscess.  The  juincipal  affections  with  whit  h 
it  is  at  all  likely  to  be  eoulbundcd  arc  encephaloid,  aneurism,  and  cystic  tumors;  but 
from  these  it  may  usujdly  be  easily  distingnislic<l  by  the  history  of  the  case,  the  fluc- 
tuating character  of  the  swelling,  and,  if  necessary,  the  use  of  the  exploring  needle, 
which  seldom,  if  ever,  fails  to  furnish  the  requisite  degree  of  light. 

When  a  cure  takes  place  in  a  strumous  abscess,  whether  sjiontancously  or  by  art., 
the  cyst  gradually  shrinks,  ami  is  ultimately  completely  obliterated,  the  wall  itself 
finally  disappearing.  In  excejitiimal  cases,  however,  a  portion  of  the  structure 
reuiains,  generally  in  an  unsound  condition,  and,  thi-refore,  liable  to  fresh  attacks  of 
inflammation,  years,  perlmps,  aWer  the  npparent  obliteration  of  the  sac.  Such  an 
event  will  be  tlie  more  likely  to  occur  when,  hk  not  unfrequenlly  happens,  some  of 
the  contents  of  the  abscess  are  rcttiiucd  in  the  form  of  hnlf-dried,  shrivelled,  and 
disintegrated  matter,  which  may  thus,  at  any  time,  becom<'  a  source  of  irritation, 
provoking  not  only  inflammntion,  but  more  or  less  profuse  sup()urntioa,  the  develop- 
ment of  abscesses,  and  constitutional  disturbance.  These  residual  or  recurring  at>- 
Kcssea  are  most  prone  to  form  in  connection  with  Pott's  disease  of  the  fpine,  and 
other  portions  of  the  skeleton,  geiiemlly  as  a  consefiucnce  of  external  injury,  or  pro- 
tracted disease,  seriously  uncU'rininiiig  the  vital  powers. 

Treatment. — The  treatment  of  this  abscess  differs  essentially  from  that  of  the 
phlegmonous.  In  the  Intler,  the  systt-m  oflcn  bears  energetic  measures;  in  the 
former,  seldom,  if  ever;  in  the  one,  the  snrgfon  does  not  hesitate  to  make  an  early 
and  free  incision  into  the  swelling,  with  a  view  to  the  early  evacuation  of  its  con- 
tents; in  the  other,  he  waits  and  hesitates,  well  knowing  that  such  an  operation  is 
often  the  prelude  to  serious  constitutional  di-Hturbiitici',  if  not  death.  The  one  is  the 
work  of  a  few  days,  or,  at  most,  of  a  few  weeks,  taking  the  |)art  and  system,  as  it 
were,  by  snrprist-,  and,  therefore,  requiring  prom|tt  interference;  the  other  is  the 
work  of  time,  affoi'ding  the  part  and  system  an  opprvrtunity  of  accommodating  theni- 
Bolvcfl  to  its  presence,  and,  therefore,  often  intolerant  of  interference.  When  the 
qaantity  of  matter  is  small,  removal  is  occasionally  efTeeteil  by  alisorfition,  the  pro- 
cess being  sometimes  advantageously  aided  hy  internul  and  external  remedies,  espe- 
cially the  iodide  of  potassium  and  the  bichloride  of  mercury,  I  ogi-l  Ijcr  with  soibefacitnt 
plasters,  unguents,  and  embrocations.  These  means  are  more  particularlj-  availabk 
in  chronic  abscesses  of  the  glands  of  the  neck,  groin,  and  axilla,  and  in  those  of  the 
mnmma  and  subcutaneous  cellular  tissue.  In  psoas  ami  himhar  abscesses,  on  the 
contrary,  little  or  no  beuetit  usually  results  from  tlieir  employment,  beyond  the  influ- 
ence which  they  may  exert  in  impro^■ing  the  general  health,  and  in  eradicating  the 
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Strumous  diathesis.     When  general  debility  exists,  relief  should  be  attempted  with 
tonics,  a3  quinine  and  iron,  along  uitli  cod-liver  oil,  milk  punch,  and  change  of  air. 

Cunt?erning  the  evacuation  of  the  strumuus  abscess,  no  one  hesitates  to  iuterferc 
when  it  is  seateil  in  an  external  i>art  of  the  body,  as  the  mamma,  a  lymphatic  glnml 
of  the  neck,  or  the  subcutaneous  cellular  tissue.  In  such  cases,  indeed,  it  is  hardly 
possible  to  make  too  early  or  too  free  an  incision ;  for,  not  only  is  there,  generally, 
no  danger  of  causing  constitutiouiU  disturbance,  but  the  procedure  is  eminently  cal- 
culated to  save  structure  and  proinutu  recovery.  The  matter  being  evacuated,  the 
cavity  usually  at  once  contracts,  and,  the  tendency  to  secretion  gradu.ally  dimiiiisiiing, 
the  part  fiiutily  heals  by  granulation  or  adhesion.  Besides,  such  a  procedure  always 
enables  the  surgeon  to  watch  the  morbid  action,  and  to  apply  Ills  remedies  directly  to 
the  affected  surface. 

The  best  local  applications,  after  the  abscess  has  been  punctured,  are  emollient 
poultices,  rendered  slightly  stimulating  by  the  addition  of  a  little  common  salt ;  or 
tincture  of  iodine,  spirituous  lotions,  or  some  sorbefacient  plaster^^s  the  auimouiac 
and  mercurial,  soap,  compound  galbanum,  or  iodine  plaster,  care  being  taken  to  leave 
an  appropriate  opening  for  the  discharge  of  matter.  I  can  speak  with  great  confi- 
dence of  the  beneficial  effects  of  those  agents,  esi^ecittlly  the  first,  havuig  usetl  them 
for  a  long  time  in  the  treatnieut  of  strumous  abscess  of  the  neck,  mamma,  and  sub- 
cutaneous cellutar  tissue.  When  the  cavity  of  the  abscess  is  slow  in  hea.liug,  on 
account  of  the  torpor  of  its  vessels,  or  the  existence  of  a  strong  pyogenic  membrane, 
nitrate  of  silver,  carbolic  acid,  acid  nitrate  of  UKTCurv',  or  chloride  of  zinc,  may  be 
emp!oye<l,  in  the  form  of  weak  injections,  as  local  stimulants  imtil  there  is  a  disposi- 
tion to  the  formation  of  heallliy  grauulatjoua.  Sometimes,  as  in  the  case  of  a  subcu- 
taneous abscess,  a  seton  may  advantageously  be  introduced,  retention  being  maintained 
until  the  sac  is  obliterated  by  inflammation.  Or,  tnsteiid  of  this,  a  counter-oj)euing 
may  be  made,  and  a  tent  inserted.     Or,  if  the  sac  is  small,  it  may  be  dissected  out. 

When  the  abscess  is  connectetl  with  disease  of  the  bones,  as  it  generally,  if  not 
always,  is  when  it  takes  the  name  of  psoas  or  lumbar  abscess,  the  treatment  usually 
followe<l  is  that  origimiUy  suggested  by  Mr.  Abemethy,  which  consists  in  making  a 
valve-like  opening  in  the  most  prominent  and  dupetidfut  portion  of  the  swelling.  The 
r>bject  of  this  procedure  is  to  exclude  the  atmosphere,  not  that  this  is  of  itself  at  all 
Injurious,  as  was  at  one  time  erroneously  supposed,  but  because  its  contact  with  the 
puiitlcnt  matter  has  a  tendency  to  cause  decomposition;  an  occurrence  which  cannot 
fuil  to  he  succeeded  by  bad  consequences,  by  awakening  all  the  constitutional  sym- 
pathies of  wiiich  such  a  disease  is  capable.  Educated  in  a  school  in  which  this  prac- 
tice was  strongly  inculcate*!,  and  warmly  prepossessed  in  its  favor,  on  account  of  the 
hi'j:h  authority  of  its  originator,  I  was  led  to  exjiect  from  it  all  thai  the  most  sanguine 
feeling  could  anticipate;  but,  atler  an  experience  of  upwards  of  thirty-five  years,  I 
am  compelled  to  say  that  it  has  utterly  (lisappointed  me.  I  cannot,  in  truth,  recall 
to  my  mind  a  soUtary  instance  in  which  it  vms  productive  of  the  least  permanent 
iK'iu'flt.  My  experience  is  that  the  oix^ning,  however  judiciously  made,  will,  at  no 
distant  day,  be  followed  by  ulceration,  and  thus  lead  to  all  the  bad  effects  that  are 
usually  caused  by  mnking  a  free  incision  in  the  first  instance.  I  lx;licve  that  this 
generally  occurs,  whatever  may  lie  the  amount  of  matter  evacuated,  whether  small 
or  large,  and  whether  the  operation  be  rejKsated  at  long  or  short  intervals.  It  has 
appeared  to  me  that  any  interference,  however  trivial,  in  always  sure  to  be  resented, 
ami  tliMt,  instead  of  l>enefiting  the  case,  it  is  only  rendered  worse.  Hence,  I  am 
satisfied  that,  when  the  pain  from  the  pressure  of  the  ivccumulated  fluid  is  not  so 
great  as  imperatively  to  demand  its  withdrawal,  it  is  generally  best  to  let  the  abscess 
alone,  patiently  waiting  for  spontaneous  evacuation,  and  the  accotumodation  of  the 
part  and  system  to  tlie  approaciiiiig  event. 

When  artitieial  evacuation  becomes  necessary,  it  may  be  effected  simply  with  the 
knife,  the  trocar,  or  the  knife  and  f  rocar  together.  Whatever  instrument  be  employed, 
the  point  should  be  carried  some  distance  between  the  skin  and  sac,  before  the  latter 
is  penetrated,  so  as  i<t  give  a  jjrnper  vnlvular  form  to  the  wound.  From  two-thirds 
to  four-fifths  of  the  matter  having  been  withdrawn,  the  orifice  is  accurntely  closed 
with  two  broad  strips  of  adhesive  plaster,  arranged  crucially,  nud  supjwrted  by  a 
compress  and  bandngc.  Ctire  is  also  taken  to  prevent  the  orifice  from  being  pressed 
upon  by  the  reRceiimuInting  fiuid,  lest  it  should  reopen  spontaneously.  Tlie  o|>era- 
tion  is  repeated  from  time  to  time  as  the  matter  collects,  tin  opportunity  being  thus 
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Btloriled  to  the  abscess  to  uoiitraet,  and  fiually  to  become  obliterated;  an  event,  how- 
ever, that  is  certainly  extremely  rare. 

The  great  risk,  btjth  to  the  part  and  s.vstein,  after  the  evacuatiou  of  such  an  abscess, 
is  Trom  the  excessive  reaction  con«eqiietit  upon  the  entrance  of  the  air,  leading  to 
rapid  decomposition  of  the  secretions  and  to  the  i>rodiiction  of  hectic  irritation.  In 
iact,  s  bad  form  of  pyemia  is  occasionally  iiiduceil.  To  prevent  such  occurrences, 
I  my  practice  for  many  years  has  l>cen  to  administer  a  full  auodynr  iuiracdiately  after 
llie  operation,  and  to  keep  the  system  under  the  iuHiiencc  of  the  metlicine  for  the 
next  five  or  six  days,  by  which  time  all  dano;cr  will  ha\c  passed. 

It  has  l>een  projwsed  to  open  these  absccH>ies  while  the  patient's  body  is  immersed 
in  water,  on  the  ground  that  there  would  tliiia  be  less  likelihood  of  the  introduction 
of  air;  but  it  may  well  be  asked  whetlier  the  ingress  of  the  former  fluid  would  not 
be  quite  as  injurious  as  that  of  the  hilterl'  Tlie  truth  is,  it  in  hardly  possible  to 
|)erforni  the  operation  without  some  risk  of  this  kiiul,  aithnugh,  if  proi>er  care  be 
taken,  the  quantity  will  not  be  so  large  as  to  produce  any  serious  mischief. 

As  to  iodine  injections,  rt!Commcnded  for  tlic  ladical  cure  of  this  form  of  abscess, 
the  experience  of  the  jtrofcssion  oilers  uothiug  in  their  favor.  The  [iraclice,  considered 
in  a  purel3'  theoretical  point  of  view,  is  suflicicntly  plausible,  iuasiiuieh  as  its  object 
is  to  change  the  character  of  the  secerning  surface  of  the  pyf>getiic  membrane,  by 
inviting  an  effusion  of  plastic  matter,  with  the  hope  of  effecting  the  obliteration  of  its 
cavity.  It  was  evidently  stitji^ested  by  the  beneticinl  efl'etts  which  are  known  to 
follow  the  use  of  io<luje  injections  in  liydrocelc  and  kindred  affectiouR,  but  to  insist 
opon  a  similarity  of  structure  of  tlic  sac  of  a  chronic  abscess  and  of  the  va^dnal 
tonic  of  the  testicle  certainly  evinces  a  very  imperfect  knowledge  of  morbid  anatomy-. 
It  is  not  surprising,  therefore,  that  the  jtractice  should  have  faiU'<l,  and  that  its  em- 
ployment should  have  been  attended,  in  most  cases,  with  considerable  risk,  from  its 
tendency  to  create  undue  irritation  both  in  the  part  and  system. 

Whatever  the  mo<lc  of  treatment  may  be,  it  is  absoluttly  necessary  to  relieve  pain 
und  to  support  the  system  by  tonics,  stimulants,  and  eliaupje  of  air.  The  discharpe 
gliould  be  corrected  by  occasional  injections  of  weak  solutiuns  of  chloride  of  zinc, 
Idbarraque's  disinfecting  liquid,  carbolic  acid,  or  permanganate  of  potassa. 


4.   aniXTrPLE  abscess,  pyemia,  or  PtrnDLENT  INFECTION. 

The  fact  that  certain  injuries  and  operations  are  occasionally  followed  by  the  devel- 
opment of  abscesses  in  some  f>f  tlte  internal  oi-fraiis  of  the  body,  did  not  escape  the 
attention  of  some  of  the  obler  suryeuns.  AuihroHe  Par<?  makes  distinct  mention  of 
the  occurrence;  and  Pigrai,  about  the  same  period,  bail  an  oppfirtunity  of  noticing 
that,  during  one  particular  year,  nearly  everj'  person  who  was  so  iiulortunate  as  to 
have  a  wound  of  the  head,  died  of  suppuration  of  the  liver.  These  observations 
Were  afterwards  confirmed  by  Morgagni,  Bertrandi,  and  Andouill^,  and,  more  recently, 
by  Si'hmueker,  Kern,  Klein,  Hennen,  Larrey,  (iuthrie,  and  other  military  surgerms,  as 
*ell  as  by  many  hospital  and  private  practitioners.  Velpeau,  however,  was  the  first 
to  investigate  the  lesion  in  a  really  scientifie  manner,  and  to  institute  a  thorough  and 
eUbomte  examination  into  its  etiology,  pathology,  and  treatment. 

Although  the  exciting  causes  of  pyemia,  or  Wood -poisoning,  are  of  a  very  diversi- 
fied character,  the  most  important,  by  far,  are  sliock,  loss  of  bbuMl,  or  depression  of 
the  Tit,al  (KJwers.  As  following  severe  injuries  of  the  bead,  it  was,  as  already  stated, 
long  ago  noticed  by  many  of  the  oliler  pathologists  and  surgeons,  although  they 
ttili'il  to  oft'er  any  correct  or  even  plausible  theory  of  its  occurrence.  Since  attention 
WM  firwt  prominently  called  to  it,  in  1823,  by  Velpeau,  it  has  been  much  otlcner 
obwrved  alter  compounti  fractures  and  dislocations,  lfteerHte<l,  contused,  railway,  and 
pinshot  wounds,  and  amputations  of  the  larger  lindis,  than  after  any  other  accidents. 
In  lying-in  females  it  is  also  sufliciently  frequent,  and  is,  in  fact,  a  considerable 
•onree  of  the  mortality  consequent  upon  tlie  puer[HTal  state.  It  has  been  known  to 
stipervene  upon  erv'sipelas,  carbuncle,  necrosis,  injury  of  the  big-toe,  gumhoil,  small- 
pox, scarlatina,  typhoid  fever,  and  even  gonorrhfca.  One  of  the  first  cases  of  the 
diiease  1  ever  saw  occurred  in  a  young  woman  lahoring  under  a  slight  attack  of 
erysipelas  of  the  leg.  On  disseetimi,  I  found  a  sufbcient  cause  for  death  in  a  pyemic 
sliscesa  in  the  left  lung,  about  the  volume  of  a  large  almond,  filled  with  aplastic 
niAtter,  and  surrounded  by  higiily  inflamed  and  softened  tissue.  No  apprecrable 
diseaae  existed  in  any  other  part  of  the  body.     The  secondary  purulent  collections 


140 


flNATIONS    OF   INFLAMMATK 


CUAr,  !▼. 


flo  often  met  with  in  glanders  and  dissection  wounds  evidently  l)elong  to  this  class 
of  affections.  PyeraJa  occasionally  succeeds  to  the  use  of  the  trephine,  the  extirpa- 
tion of  tumors,  lithotomy,  lithotrijjsy,  ihe  perineal  section,  and  the  operation  for 
aneurism.  Sometimes,  indeed,  a|»i)arently  tlie  most  trifling  operation  is  foliowi'd  by 
it.  Many  years  ago  I  attended,  in  consultation,  a  man  who  lost  his  life  by  Itlood- 
poisoning  consequent  upon  blee<ling  at  the  beud  of  the  arm;  and  a  similar  case 
occurred  in  luy  own  practice  at  the  Louisville  Marine  IIospitaL  The  patient,  a 
colored  woman,  the  subject  of  chronic  disease  of  the  wrist-joint,  was  bled  at  the 
median  basilic  vein.  In  a  few  dsiys  violent  I'lilebitis  supervened,  followed  by  large 
purulent  collections  in  neady  all  the  principal  ai'ticulatiuus,  as  well  as  among  the 
muscles  of  the  arm  and  shoulder,  teruiiuHling  fatally  in  less  tlmu  a  week.  The  injur}' 
inllicted  iu  the  removal  of  a  small  piece  of  dead  bone  han  been  known  to  cause  death 
by  ichorrhejuia.  In  1h48,  I  lost  a  yoimg  man,  twent^-eiglit  years  of  age,  from 
pyemia,  brought  on  liy  tying  three  hemorrhoidal  tumors.  Death  occurred  on  the 
eighth  ilay;  and,  on  dissection,  the  cellular  tissue  of  the  meso-rectum  was  found  to 
be  studded  with  hundreds  of  abscesses,  ti-om  the  size  of  a  currant  to  that  of  a  small 
pca> 

Pyemia  occasionally  follows  the  supi>urative  inflammation  consequent  upon  a  badly- 
healed  stump,  weeks,  if  not  months,  it  may  be,  after  the  amputation,  and  long  after 
the  patient  is  apparently  out  of  danger.  The  discharge,  iwrhaps,  never  entirely 
arrested,  suddenly  incitiases  in  ([uantity,  the  parts  become  tender  and  irritable,  the 
constitution  is  seriuusly  allcM-ted,  rigors  soon  set  in,  and,  in  short,  all  the  symjitoms 
of  blood-poisoning  are  fully  declaretl. 

The  iliseaae  occasionally  assumes  an  endemic  type.  Thus,  in  the  military  hospital 
at  Stauton,  during  the  war,  fifty-nine  casen,  all,  excepting  two,  the  result  of  gun$:hot 
injuries  and  surgical  operations,  occurred  within  a  period  of  twelve  months. 

No  period  of  life  is  entirely  exempt  from  this  disease.  It  has  been  met  with  eveji 
in  children  at  the  bresist.  A  case  has  been  reported  of  an  infant,  only  ten  days  old, 
in  whose  body,  artected  by  erysipelas,  not  less  than  nine  large  abscesses  of  this  kind 
bad  formed,  causing  death  in  a  short  time.  On  the  other  hand,  it  occa8i<jnully 
occurs  at  a  very  aflvaiiLeil  age.  Young  and  robust  suljjects,  however,  have  appeared 
to  me  to  be  most,  liable  to  it,  especially  after  severe  railway,  gunshot,  and  other 
accidents,  attended  with  severe  shock  and  excessive  loss  of  blood.  Wounds  of,  and 
operations  upon,  the  veins  are  ver^'  prone  to  be  followed  by  blood-poisoning.  Pyemia 
is  more  common  among  the  iuhabitauta  of  crowded  cities  than  among  those  who 
enjoy  the  benefit  of  pure  country  air,  good  wholesome  food,  and  an  abundance  of 
exercise  and  sleep ;  ills  likewise  more  fretiuent  in  hospitals,  alnishouses,  and  other 
receptacles  for  the  poor,  than  in  private  i>raetice;  circumstances  of  no  little  interest, 
both  in  an  etiological  and  therapeutic  point  of  view. 

Unhealthy  occupation,  exposure,  fatigue,  loss  of  sleep,  and  mental  anxiety  are 
powerful  predisposing  causes  of  pyemia,  it  is  asserted  by  Mouuier  that  during  the 
war  in  the  ('riraea  not  a  single  case  of  this  disease  occurred  among  the  first  two 
thousand  amputations,  while  it  was  afterwards  very  common  in  association  with 
gangrene,  scurvy,  typhoid  fever,  and  other  low  states  of  the  sjstem. 

Witli  regard  to  the  immediate  cause  of  pyemia,  the  old  nntion  that  it  is  the  pro- 
duct of  metiistasis,  or,  in  other  words,  that  it  is  due  to  the  absorption  of  pus  from 
the  part  originally  atlected,  and  to  the  transportation  of  this  fluid  to  some  other, 
more  or  less  remote,  situation,  where  it  is  collected  into  a  focus,  and  thus  becomes  a 
source  of  new  irritation  and  disease,  has  still  its  advocates  and  adherents.  It  rests 
upon  the  supposition  that  the  ])iis  corpuscles  are  admitted,  unchanged,  into  the  open 
mouths  of  the  veins  at  the  seat  of  the  wound,  as,  for  example,  the  surface  of  a  stump 
after  amputation,  and  that,  being  so  introduced  into  the  cireulatiun,  and  |)ushetl 
onward  by  the  blood,  they  are  finally  arrested  in  the  minute  capillaries,  which  are 
unabte  to  transmit  tliera,  as  they  do  the  red  liarticles  of  the  blood,  in  consequence 
of  their  larger  size.  The  mechanical  obstruction  thus  occasioned  forms,  it  is  alleged, 
a  new  cause  of  morliid  action,  which  is  soon  followed  by  the  development  of  an 
abscess,  or  a  deposition  of  pus,  and,  if  the  new  depots  he  numerous,  by  purulent 
infection.  In  opposition  to  this  doctrine,  it  has  Iteen  contended  that  pus  corpuscles 
never  gain  access  in  this  way  into  the  circulation,  and  that  those  who  profess  to 
have  seen  them  there  were  deceived  by  the  resemblance  which  tliese  corpuscles  bear 
to  ^le  colorless  globules  of  the  blood.  Moreover,  it  is  asserted  that  there  is  nothing 
in  ttie  corpuscles  of  healthy,  hiu<lable  jjus  of  an  irritating  nature,  and  that,  eveu  if 
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they  got  into  the  Teins,  it  would   be  imijossible  for  tLem   to  produce  multiple 
abscesses. 

The  doctrine  that  pus,  as  such,  cannot  enter  the  circulation  has  been  completely 
overturned  by  the  observations  of  rauilem  pathologists,  who  have  established  the 
permeability  of  the  walls  ol"  the  veins  and  cajnllarics  to  colorless  blood  corpuscles, 
or  their  equivalents,  pus  corpuscles,  which  would  leuiitT  the  view  of  the  direct  intro- 
duction of  pus  into  the  blood  as  a  lictor  in  the  prmluction  of  pyemia,  at  least  platisi- 
hle.  In  the  event  of  jtus  corijuscles — patliologicjdly  altereci  colorless  blood  corpuscles — 
finding:  their  way  into  tlie  blood  tliroujjli  the  softened  walls  of  the  vessels  of  the 
tnflameil  part,  it  is,  however,  scarcely  probable  that  they  would  give  rise  to  the  forma- 
tion of  abscesses  in  the  maimer  tJescrilied  in  the  preceding  paragraph,  since  tlie 
tendency  of  the  commingling  of  the  two  fluids  wonld  l)e  to  the  production  of  a  clot 
or  thrombus,  whieh  would  form  the  first  link  in  the  ilmin  of  morbid  action,  as  will  ho 
pointed  out  below.  I  have  roysolf  no  doubt  wlmtever  that  pus,  as  pus,  may  enter  tlie 
blood,  and  give  rise  to  septic  changw  in  that  fluid,  or  systemic  infection,  or,  literallvi 
pyemia,  and,  ftirther  that,  under  certain  circumstances,  it  may  lead  to  the  formation 
<jf  an  initial  thrombus,  to  the  retrograde  changes  iu  which  the  phenomena  of  pyemia 
»re  partly  due. 

Passing  over  other  theories  which  have  been  advanced  from  time  to  time  as  to  the 
ctosation  of  pyemia,  we  believe  with  Virchow,  who  has  thrown  more  light  upon  the 
witire  subject  than  any  other  pathologist,  that  under  the  term  pyemia  should  be 
included  three  distinct  and  dissimilar  processes,  changes  in  the  blood,  the  formation 
of  thromlii  and  emboli  with  metastatic  deposits,  and  the  absorption  of  ichorous  or 
putrid  fluids,  which  may  coexist  in  the  majority  of  cases,  and  are  [lossibly  inter- 
iWpendent.  The  motlifications  of  the  blood  consist  of  an  increase  in  the  number  of 
colorless  corpuscles,  producing  the  atfection  known  as  Icucocytosis,  with  simultaneous 
increase  of  the  fibrin.  The  tendency  of  these  elements  is  to  cohere  and  to  form 
adherent  layers  upon  the  inner  walls  of  the  vessels,  points  which  not  only  favor 
the  occurrence  of  stasis,  but  also,  by  presenting  centres  of  roughness,  invite  more  or 
Irts  extensive  coagulation  of  the  blood.  It  is  in  this  way  that  the  changes  in  the 
Wootl  become  one  of  the  causes  of  thrombosis. 

The  connection  of  thrombosis  and  embolism  with  the  formation  of  metastatic, 
or  embolic,  abscesses,  is  one  of  the  most  interesting,  as  well  as  one  of  the  most  firmly 
wtablisheil,  facts  in  pathology.  A  thrombus  or  clot  may  form,  in  a  vein,  Ist,  in  con- 
swjnence  of  the  retanlation  or  interruption  of  the  current  of  blood,  due  commonly 
either  to  constriction  of  the  vessel,  from  the  compression  exerted  upon  it  by  the 
products  of  the  inflamed  perivascular  tissues,  or  to  the  division  of  the  vessel,  as,  for 
eimnple,  in  nn  amputation,  whereby  the  fiow  of  blood  is  completely  cut  oil";  2dly, 
inflammation  of  the  coats  of  the  veins  themselves,  the  result  of  very  acute  inflam- 
matioD  of  the  connective  tissues  around  them  ;  and,  ardly,  projectiouR  into  the  lumen 
of  the  vessels  caused  by  small  abscesses  in  their  walls,  or  adherent  layers  of  fibrin 
and  white  bloo<l  corpuscles,  due  to  Icucocytosis,  or  small  oflscts  of  fibrin,  which  are 
merely  the  central  ends  of  thrombi  formed  in  the  smaller  veins,  where  they  communi- 
cate with  the  branch  or  tnink  affected.  AH  of  these  conditions  form  starting  ]ioint8 
for  larger  coag^la,  which  afterwards  increase  by  the  deposition  of  successive  layers 
of  fShrui. 

Tbe  disposition  of  a  ftiUy  formed  thrombus  will  depend  upon  the  quality  of  the 
fibrin  and  the  nature  of  the  inflammation.  If  the  fibrin  be  organizable  and  the  in- 
flammation ten<l  to  resolution,  the  tlirtimhus  will  be  converted  into  connective  tissue 
•nd  cause  simple  obstruction;  but  if  the  morbid  action  proceed  to  suppuration  and 
gsngrene,  the  clot  will  soften,  disintegrate,  and  break  down  into  a  purifurm  fluid, 
which,  mingling  with  the  fiiirinous  detritus,  excites  phlebitis,  as  shown  by  thickening 
of,  and  the  occnrrence  of  purulent  deposits  in,  the  walls  of  the  vessel,  and  the  wrink- 
ling and  destruction  of  its  inner  coat. 

The  central  end  of  the  thrombus  generally  extends  to  the  nearest  collateral  branch, 
where  it  projects  into  the  main  trunk,  by  the  addition  to  it  of  layers  of  fibrin,  as  ex- 
bibit<*d  at  o,  fig.  20,  from  Callender.  Under  the  influence  of  predi^jwsing  causes,  most 
pn>hably  the  septic  condition  of  the  blood,  the  clot  softens,  partiejes,  fragments,  or 
einf»olj  are  loosened  and  detached  by  the  cuiTent  of  blood,  as  at  6,  and  carried  into 
the  circulation,  until  tlie  rijiht  side  of  the  heart  is  resKbed,  whence  they  pass  into 
Itie  pulmonary  arteries,  in  the  smaller  rfimificatinna  of  whieh,  ;uid  usually  at  a  bifurca- 
tion, the^'  are  arrested.  At  the  points  of  lodgement  they  excite  inflammation,  which 
terminates  in  suppuration  of  the  walls  of  the  vessels  and  of  the  parenchymatous  perivas- 
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cular  tissues,  and,  in  this  way,  give  rise  to  the  so-called  metsstatic 
abst'esses.  In  other  cases,  the  eral*<j|u8  is  no  large  as  to  deprive 
a  portion  of  the  luugs  of  their  due  supply  of  bloofi,  causing  in 
this  event  gangrene  of  the  iwints  involved.  From  these  primary 
pulmonary  abscesses  venous  thrombi  form,  which,  in  their  turn, 
reach  the  left  side  of  the  henrt,  and  through  the  systemic  circula- 
tion develop  similar  phenomena  in  the  liver,  spleen,  kidneys,  sub- 
cutaneous tissue,  and  other  structures.  The  explanation  of  those 
rare  cases  of  secondaiy  abscesses  in  organs,  wheu  the  capillaries 
of  the  lungs  have  escaped,  is  probalily  to  be  found  in  the  hypo- 
thesis that  thrombi  disintegrate  into  particles  or  granules,  which 
are  so  minute  as  to  enable  them  to  slip  by  the  pulmonic  system  of 
vessels  into  the  left  side  of  the  heart. 

The  third  process  conceme<I  in  the  development  of  pyemia,  and 
that  which,  in  all  probabilitj",  oi-casions  the  disintegration  of  the 
thrombi,  is  a  poisoneii  state  of  the  blood,  systemic  infection, 
ichorrhemia,  or  septicemia,  consequent  upon  the  alisorptiou  of 
the  ichorous,  septic,  or  putrescent  Material  present  in  suppu- 
rating and  gangrenous  wounds  and  iu  stumps  after  amputation. 
Not  only  may  the  more  watery  portion  of  the  noxious  secretions 
enter  the  circulation,  thoroughly-  contaminating  botli  solids  and 
fluids,  and,  consequently,  effectually  undermining  the  constitution;  but,  as  I  stated 
before,  tiie  corjjuscular  elenients  may  jHTmeate  the  walls  of  the  vessels,  and,  by  their 
mechanical  action  n|iori  the  blood,  excite  the  formation  of  thrombi.  It  is,  however, 
not  improiiable  that  blood-jxiisoning  is  rapidly  followed  by  the  <levelopment  of 
abstiesses  without  the  formation  of  clots.  The  first  link  iu  the  chain  of  pyemia 
from  traumatism  thus  appears  to  be  an  alterefl  condition  of  the  blood,  attributable 
to  a  depressetl  and  enfeeljled  state  of  the  constitution  engenrlered  jirincipally  by 
loss  of  blood  and  a  tainted  state  of  the  atmosphere;  the  second,  thromltosis  with 
embolism  and  secontlary  abscesses ;  the  third,  systemic  infection  due  to  the  absorp- 
tion of  noxious  matter. 

These  views  of  the  causes  of  pyemia  derive  the  strongest  possible  confirmation  from 
the  recent  experiments  of  Poll!  upon  animals,  proving,  as  they  incontestably  do,  first, 
that  unhealthy  pus  thrown  into  the  blood  produces  septicemia  with  multiple  ab- 
scesses ;  and,  secondly,  that  the  injeL-tiou  of  [nitrid  snbstances  gives  rise  to  a  bad  form 
of  suppuration  characterized  by  symptoms  of  typhoid  gastro-enteritis.  Tirchow  bad 
previously  induced  all  the  conditions  of  purulent  infection  by  the  introduction  of  a 
piece  of  putrid  fibrin  into  the  jugular  vein  of  a  dog. 

Of  the  intimate  uiiture  of  the  poison  of  pyemia  nothing  whatever  is  known.  The 
probability  is  that  it  is  similar  to,  if  not  identical  with,  the  poison  which  so  often 
leads  to  such  bad  effects  in  dissection  wounds.  However  this  may  be,  it  is  certain 
that  it  is  frequently,  if  not  generallj-,  inocuhdjle.  1  have  myself  seen  evidence  of  this 
fact.  It  is  well  known  that  the  attendants  upon  persons  sutfering  from  the  effects  of 
wounds  and  other  injuries  often  poison  themselves  from  this  cause.  Alter  the  battle 
of  Gettysburg,  in  l><(i3,  two  nurses,  as  I  am  informed  by  Dr.  J.  A.  McArthur,  con- 
tracted fatal  p^emin  from  pricking  their  lingers  while  engaged  in  dressing  suppu- 
rating wounds;  and  n  numl)er  of  surgeons  have  lost  their  lives  in  a  Himilar  manner. 
The  prejudicial  effects  that  are  exerted  by  the  emanations  from  the  wounds  of 
pyemic  patients  uj>on  the  wounds  and  constitutions  of  healthy  suVijects  confined  in 
the  same  apartments,  ns,  for  instance,  in  the  crowded  wards  of  a  hospital,  are  well 
known  to  military  as  well  as  civil  practitioners,  and  they  necessitate  the  greatest  pos- 
sible care  in  the  management  of  such  eases,  in  order  to  i»revent  the  extension  of  dis- 
ease. A  poisim  of  the  m<ysl  subtle  and  virulent  character  is  engendered  in  the  foul 
air  thus  produced,  probnbly  similar  to  that  of  hospital  gangrene,  and  exceedingly 
destructive  to  all  those  who  are  brought  under  its  baneful  influence. 

Is  pyemia,  as  the  name  denotes,  always  a  result  of  the  admission  of  vitiated  secre- 
tions, or  of  ]>utrescent  matter  into  the  circulation?  In.stances  occur,  as  when  the 
disease  complicates  typlioid  fever,  scarlatina,  and  various  other  a.sthenic  affections, 
where  the  reverse  would  seem  to  be  the  case,  and  yet,  it  must  lie  confessed,  it  is  not 
always  possible,  even  here,  to  detfrmine  whether  the  individual  is  entirely  free  from 
antecedent  suppurative  action.  It  is  probable  that,  under  such  circumstances,  mere 
disorder  of  the  blood,  such  as  undoubtedly  attends  the  worst  forms  of  these  miuladieSf 


MULTIPLE    ABSCESS,    OR    PYEMIA. 


nmy  be  quite  adequate  tu  the  production  of  secondary  abscesses  of  a  very  bad 
character. 

The  period  of  latency  of  pyemia  is  cframouly  very  short,  not  exceeding  a  few  days 
from  tile  time  of  the  accident  or  operation  {4;iving  rise  to  it.  There  are  cases,  how- 
ever, although  they  are  infrequent,  in  wliich  a  miKih  longer  time  elapses.  As  a 
general  rule,  it  may  be  assumed  that  the  briefness  of  the  peiiwl  of  latency  will  Ije  iia 
pro{>oition  to  the  shock  of  the  system,  the  amount  of  heiimrrhage,  and  the  ill  state 
of  the  patient'^  health  prior  to  the  injury.  The  time  is  usually  shorter  in  traumatic 
than  in  idiopathic  atfections,  in  the  latter  of  which  the  secondary  lesion  occasionally 
does  not  come  on  until  near  the  period  of  ap{iare.nt  convalescence. 

The  approaches  of  pyemia  are  generally  verj'  stealthy  and  insidious ;  hence  the 
young  and  inexperienced  practitioner  is  often  thrown  completely  ofl"  his  guard  in 
respect  to  the  nature  of  the  formidable  disease  with  which  he  has  to  grapple.  If  the 
is  one,  for  instance,  consetjuent  upon  an  amputation,  he  probably  feels  concerned 
id  that  the  stump  gives  evidence  of  being  in  an  unhealthy  condition,  that  it  is 
osually  tender  and  painful,  that  it  manifests  no  dispoi^ition  to  heal,  and  that  the 
discharge  is  not  only  profuse,  but  foul,  thin,  sanious,  bloody,  or  ichorous.  The 
patient,  although  not  inclined  to  complain  much,  is  restless  and  ill  at  ease,  looking 
pale,  sallow,  and  anxious,  as  if  some  serious  evil  were  imjiending.  His  pulse  is  irri- 
table aii<l  too  frequent,  the  cheek  is  marked  by  a  sinister  flush,  the  appetite  is  impaired, 
the  aecretions  are  deranged,  and  there  is  a  remarkable  increase  in  the  temperature  of 
the  body.  This  prodroma  is  of  short  duration,  often  hardly  lasting  twenty-four 
hours.  Violent  rigors  now  set  in,  wliich,  after  having  continued  from  fifteen  minutes 
to  several  hours,  are  succeeded  by  excessive  rcactlnn,  and  this,  in  turn,  by  profuse 
sweats,  often  completely  drenching  the  surface  and  even  the  body  clothes.  These 
rigors  may  return  twice  or  even  thrice  in  the  twenty-four  hours,  or  they  may  come 
on  at  regular  periods,  not  unlike  the  paroxysms  of  an  intermittent  fever,  for  which 
the  unwary  sometimes  mistake  them.  Their  scA'crity  is  not  always  the  same;  cases 
<>ccar  in  wbich  they  are  replaced,  as  it  were,  by  cliiUy  sensations,  alternating  with 
flushes  of  beat,  and  not  unfrequently  lasting  for  several  days  together.  In  whatever 
m^nuer  this  outbreak  diKplnys  itself,  the  disease  at  once  assumes  a  more  bald  and 
decisive  chariicter.  The  »kiu  and  conjunctiva  exliibit  a  well-marked  icterode  apfiear- 
Mce;  the  features  are  shrunken  and  withered,  the  nose  being  pinched  and  the  eye 
ilnk  in  ita  socket;  the  ])ulse  is  small,  frequent,  and  feeble;  the  breathing  is  acceler- 
tted  and  performed  with  unusiml  eflbrt;  the  tongue  is  dry  and  clammy;  the  thirst 
i8 urgent;  the  sleep  and  apputite  are  interrupted;  the  bowels  are  irregular,  being  at 
one  time  relaxed,  and  at  another  constipated;  the  stomach  is  irritable  and  nauseated; 
llie  urine  is  high-colored  and  scanty;  t lie  extremities  are  cold;  the  mind  wanders; 
ind  the  body  ia  often  racked  with  excruciating  jiain,  especially  in  the  joints  and 
nm»cles,  which  are  not  unfrequentl}-  exquisitely  sensitive  to  the  slightest  touch. 
Oc-cssionallj'  the  patient  complains  of  sevei'e  pain  in  scMue  internal  organ,  to  which  he 
jtefiTs  all  his  principal  suffering.  Cough  is  sometimes  ])resent,  and  is  then  geucrally 
dq^endeut  upon  more  or  less  serious  lesion  of  the  pulmonary  tissnes,  or  of  tlie  bnig 
iiid  pleura.  As  the  disease  progresses,  re«l  blotches,  awnlh-n,  iind  excessively  jmin- 
ful,  appear  upon  the  larger  joints,  and  serve  as  the  forerunners  of  appnxiching  sup- 
IMiration  in  their  interior,  as  well  as  in  the  tissues  immediately  aroimd  them.  Similar 
tuarka  occasionally  occur  in  the  course  of  the  principal  veins  and  in  tlie  situation  of 
■ome  of  the  muscles,  particularly  tlie  deltoid  and  pectoral.  In  some  of  tlie  more 
olMonre  forms  of  pyemia,  the  chief  evidence  of  the  disease  is  an  eruption  of  the  skin, 
M  the  erythematous,  vesicular  or  pustular,  or  an  erysipelatous  condition  of  certain 
portions  of  the  surface,  very  lial)le  to  lie  mistaken  for  some  other  affection. 

There  is  always  a  notable  increase  in  the  temperature  of  the  body  in  pj-emia;  and, 
what  is  remarkable,  at  the  commencement  of  the  chill,  it  rapidly  and  constantly 
rise*,  ami  attains  its  highest  point  at  its  termination,  when  it  may  even  reach  108'  . 
Puritig  the  sweating  stage  tlie  temi>erature  again  falls  tr>  its  former  level. 

The  symptoms,  long  l)efore  the  disease  has  reached  this  crisis,  are  of  a  typhoid 
character,  the  whole  sj-stem  seemingly  laboring  under  the  depressing  inauence  of  a 
deadly  poison.  The  downward  tendency  is  rapidly  progressive;  the  machinery  of 
lire  moves  altematel}'  forward  and  backward;  the  pulse  Ijecomes  more  and  more 
fe«>l>le;  the  respiration  is  frightfully  opjvressed;  the  body  is  remarkably  emaciated; 
aod  the  patient  lies  in  a  comatose  condition,  from  which  he  is  destined  never  to 
twake.     This,  however,  is  not  uniformly  the  case;  for  the  instances  are  not  infre- 
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queot,  where  the  miud  retains  its  couaciousuessj  almost  to  the  last.  The  average 
period  at  which  tleath  oocura,  alter  the  disease  has  luirly  cummciifetl,  varies  iVoin 
ten  days  to  a  t'ortuight,  the  uiiuimum  being  a  lew  Uuyb,  and  the  maxiuiuui,  aa  nearly 
as  can  be  determined,  about  three  luoullis. 

Although  there  are,  strictly  speukjug,  no  pathognomonic  symptoms  of  pyemia,  it 
is  si'Idora  that  any  one  who  has  ever  seen  a  case  oJ  this  diaeas-e,  or  who  has  made 
himself  thoroughly  I'amiliar  with  its  history  and  progress,  can  possibly  eonfouud  it 
with  any  other  compluiut.  Its  very  moile  of  invaeiou  generally  suflirientlj'  stamps 
its  true  character.  The  sudden,  violent,  and  unexpected  rigor,  usually  followed  by 
copious  sweats ;  the  unhealthy  character  of  the  suppurating  sere  or  wound,  if  any 
exist;  the  ictcrode  and  shrunken  state  of  the  features;  the  rapid  supervention  of 
typhoid  symptoms;  the  great  mental  anxiety  and  excessive  restlessness ;  the  horrible 
aching  pains  in  the  joints,  limbs,  and  other  regions;  and,  lastly,  the  rapid  ab<^luction 
of  the  fat,  leaving  the  body  in  a  wasted  and  emaciated  condition,  far  beyond  what 
occurs  in  almost  any  other  aflection,  excepting,  perhaps,  cholera;  are  signs  which, 
if  they  do  not  unerringly  mark  the  nature  of  pyemia,  will  always  excite  the  serious 
suspicion  of  the  attendant,  and  induce  him  to  scrutinize  the  case  in  the  most  careful 
and  thorough  manner.  Almost  the  only  disease  with  which  blood-poisoning  is  liable 
to  be  confounded  is  intermittent  fever;  but  here  the  distinction  is  so  easily  drawn 
08  to  render  error  impossible.  P^'emia  of  the  joints  has  sometimes  been  mistaken, 
especially  in  its  earlier  stages,  for  acute  articular  rheumatism,  rheumatic  gout,  or 
what  Dr.  Garrod  has  called  rheumatoid  a  rthrit  is.  The  diagnosis  of  traumatic  pyemia  is 
generally  less  clifHcult  than  that  of  the  idiopathic  variety,  or  that  arising  from  internal 
causes,  the  violent  rigor,  the  icterode  countenance,  and  the  rapid  prostration  and 
emaciation  being  usually  sufficiently  characteristic  of  the  nature  of  the  complaint. 

The  dissection  of  patients  dead  of  pyemia  reveals  important  and  interesting 
changes  both  in  the  aoiids  and  fluids.  Of  those  afl'ecting  the  solids,  the  most  constant 
are  abscesses  and  purulent  depots  in  various  organs,  cavities,  and  tissues.  The 
former,  generally  known  under  the  name  of  mtl astatic,  or  multiple  abscesses,  are 
most  common  in  the  lungs,  then  in  the  liver  and  spleen,  and,  lastly,  in  the  heart, 
brain,  aud  kidneys.  They  sometimes  occur  in  the  subcutaneous  cellular  substance, 
and  beneath  the  peritoneum.  In  one  instance,  previously  referred  to,  I  found  an 
immense  number  in  the  areolar  tissue  of  the  mesorectum.  Their  presence  has  also 
been  detected  in  the  prostate  gland. 

Professor  S6lillot,  of  Strasbourg,  who  has  studied  tins  disease  with  great  care, 
remarks  that  in  100  cases  the  lungs  would  be  likely  to  be  affected  in  90 ;  the  liver  and 
spleen  iu  1  of  12  ;  the  muscles  in  I  of  15;  and  the  heart  and  peripheric  cellular  tissue 
in  1  of  20.     The  brain  and  kidneys  are  seldom  involved. 

Metastatic  abscesses  vary  in  number  in  iHlferent  instances  from  one  to  twenty, 
thirty,  lifty,  or  even  a  hundred.  Occasionally,  indeed,  the  surface  of  the  affected 
organ  is  completely  studded  with  them,  mon?  than  a  thousand  having  been  observed 
in  a  single  case,  principally  in  the  deep-seated  viscera.  Their  size  ranges  from  a 
hemp-seed  or  a  pea  to  a  hazelnut,  a  marble,  a  pigeon's  egg, or  an  orange.  When  very 
numerous,  they  are  usually  proportionately  small.  In  their  shajw  they  are  oval, 
spherical,  or  angular.  When  seated  near  each  other,  they  are  occa8ionaIl3'  confluent, 
like  tlie  pustules  of  smallpox. 

Tlie  contents  of  metastatic  abscesses  seldom  consist  of  well-formed  pus;  on  the 
contrary,  the  matter  is  usually  of  a  8emiK;oncreto  consistence,  of  n  dirty  grayish, 
ciiicrilious,  or  drab  color,  and  largely  intermixed  with  spoiled  lymph.  It  further 
difffi-s  from  genuine  or  healthy  pus  in  the  absence  of  the  true  nucleatetl  pus  cor- 
pusi-Ies,  and  in  the  existence  of  an  unusual  quantity  of  oily  matter  and  immense 
uiTml)ers  of  granular  cells.  When  the  abscess  is  more  matured,  or  when  it  is  of 
long  standing,  the  contents  are  more  decidedly  purulent,  but  even  then  there  is  fre- 
quently a  very  eonsideral)!e  amount  of  foreign  substance,  as  flakes  of  fibrin,  grumous 
blood,  aud  the  del>rirt  of  the  alfected  tissues.  In  pyemic  suppuration  of  the  serous 
membranes,  the  fluid  that  is  so  abundantly  secretefl  by  these  structures  consists 
mainly  of  turbid  serum,  or  puriform  matter;  while  in  the  joints  it  is  of  an  oily  or 
greasy  character,  of  a  pale  3'ellowish  hue,  and  destitute  of  well-formed  pus  corpuscles 
and  nucleated  cells. 

The  textures  immediately  aroxmd  the  abscess  may  be  natural,  or  variously  altered 
in  appearnnce  and  consistence.  In  most  cases  they  nre  engorged  with  blood,  height- 
ened in  color,  and  more  or  less  softtiued,  if  not  completely  pidpified.     The  coats  of 
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the  Teasels  are  inflamed,  tbiokened,  and  infiltrated  with  serosity,  while  their  canals 
are  tilled  with  pus,  tieiiii-tluid  blotxi,  or  fibrinous  concretions.  Tbe  caiullary  veins 
and  arteries  usually  participate  in  the  inflammation.  Tbe  blood  always  contains  an 
unusually  large  number  of  white  corpuscles. 

Purulent  collections,  as  a  consequence  of  icborrhemia,  arc  most  common  in  the 

obest,  being  rare  in  the  peritoneum,  the  arnclmoid,  and  pericaidiuni.     Tbe  reason  of 

thia  dirterence  seems  to  be  that  tbe  lungs  iiemly  jilvvayH  siillcr  when  there  is  senoua 

invulvemeut  of  the  system,  whcreaa  the  abdomiual  viscera,  heart,  and  brain  usually 

ipe. 

The  joints  often  sylfer  very  severely.  In  some  of  the  cases  that  I  have  had  an 
opportunity  of  examining  atler  death,  matter  was  ftnind  in  nearly  all  tbe  larger 
ones,  and  also  in  quite  a  number  of  the  smaller.  Very  frequently  the  pus  is  situated 
on  the  outside  of  the  joints,  as  well  as  within. 

Large  collections  of  pundent  fluid  sometimes  occur  in  the  miVu-iitancous  and  inter- 
muscular areolar  tissues:  tbe  veins  also  occasionally  contain  a  conwideinlile  quantity, 
either  lying  free  in  their  cavities,  or,  as  is  more  common,  iutLrndsed  with  the  blood 
in  the  interior  of  fibrinous  concretions. 

The  pus  that  is  found  in  these  various  localities  is  of  the  same  nature  as  the  fluid 
that  is  contained  in  metastatic  abscesses,  proj^rly  no  termed,  that  is,  it  is  i  ii  i  per  feet  ly 
elaborated,  and  intermixed  with  a  large  proportion  of  njibistie  material.  Both  in 
Uie  veins  and  in  tbe  intermuscular  areolar  tissue,  it  is  generally,  as  Just  stated,  inter- 
spersed through  fibrinous  concretions,  coagula,  or  bjood-clnts,  giving  the  latter  a 
pwuliur  appearance,  as  if  they  were  infiltrated  with  small  specks  of  lym[ih,  or  lymph 
and  pus. 

The  prognosis  of  pyemia  is  naost  unfavorable;  few  pritients  recover,  and  these,  for 
tlic  most  part,  remain  for  a  long  time  in  a  del*iHlated  and  crippled  condition,  liable 
lo  outbrcAks  of  other  diseases  from  the  sltgbtest  cauKCs.  Of  forty  cases,  mostly 
gunshot  fractures,  treated  at  the  Letterninn  Hospital  after  the  battle  of  Gettysburg, 

tnot  one.  .is  I  am  informed  l>y  Dr.  J.  A.  McArthur,  was  saved,  (if  I  .'HI  cases  analyzed 
by  l>r.  William  S.  Savory,  of  London,  2V>  arc  said  to  have  recovered.  The  fatal 
cli&raoter  of  the  disease  is  well  illustrated  in  the  cases  that  occurred  in  the  Stanton 
Hospital,  fifty-nine  in  number,  of  which,  according  to  the  statement  of  Dr.  Lidell, 
ouly  three  recovered,  affordin;;  thus  a  ratio  uf  ninrtnlity  of  nearly  95  per  cent.  Most 
of  the  patients  died  befnro  the  tenth  day,  and  two  in  less  than  forty -eight  hours,  only 
one  surviving  a  month.  As  already  staled,  death  usually  occurs  within  the  first 
fortnight  of  the  att.nck,  apparently  from  the  severe  t'xlianstion  consequent  upon  the 
excessive  pain  and  obstructed  circulation,  so  cons|iicuous  in  this*  affection.  A  return 
to  health  is  generally  announced  by  the  presence  in  the  urine  of  an  unusual  quantity 
of  litliio  acid. 

Trt^atuient. — In  the  treatment  of  pyemia  the  great  objects  should  be,  first,  to  remove 
tbe  exciting  cause  of  the  disease;  secondly,  to  eliminate  the  ])Oison  from  the  sjs- 
t«n;  and,  thirdly,  to  sui>port  the  constitution,  in  order  to  enable  it,  if  possible,  to 
llitke  oir  tbe  toxical  inlluence  under  which  it  is  so  plainly  laboring. 

If  the  disease  has  been  intiueed  by  an  accident  or  operation,  aLt ended  with  an  open, 
tuppnmting  surface,  much  may  be  <lone,  in  many  cases,  by  the  promolioii  of  cleanli- 
ness, lo  prevent  further  miscbief  from  the  ingress  of  purulent  fluid.  This  object  is 
best  attained  iiy  diligent,  almost  incessant,  attention  to  the  dressings  anfl  lo  tbe  posi- 
tion of  tiie  part,  the  former  being  frequenlly  changed,  and  the  latter  so  arranged  as"' 
to  favor  the  escape  of  tbe  secretions  us  fast  as  they  are  poured  out.  Detergent 
lotions  are  often  serviceable,  espeeially  if  tliey  contain  chlorinated  soda,  carbolic 
■cid,  or  chloride  of  zinc,  but  care  raunt  be  taken  that  tbey  are  not  so  strong  as  to 
irritate;  and  it  will  be  well,  particularly  if  tbe  surgeon  has  to  deal  with  a  foul  stump, 
to  throw  them  freely  upon  tbe  parts  with  a  large  syringe,  as  this  exerts  a  much 
brtter  ami  wider  influence  than  mere  irrigation  with  a  s|>onge.  It  will  also  be  ad- 
Tintflgcous  to  keep  the  dressings  constautly  sprinkled  with  the  chlorides,  both  with 
I  view  of  allaying  fetor  and  of  purifying  the  air  of  the  apartment,  which  must  be 
ftequently  renewed  by  opening  the  doors  and  windows. 

To  prevent  the  further  ingress  tjf  purnlent  fluid  into  the  system  is  not  so  easily 
lecomplislio*!.  If  the  surface  is  not  too  extensive,  the  best  remedy  will  be  the  ofH- 
cinnl  sr)lution  of  aci<l  nitrate  of  mereury  diluted  with  two  to  four  parts  of  water, 
aplilipd  rapidly  and  freely  with  a  moji,  tjic  intention  being  not  so  much  to  produce 
»a  esebarotic  as  an  alterant  ellect,  thereby  inviting  a  rapid  change  in  the  action  of 
vox*  I.— 10 
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the  capillary  vessels  and  an  abundance  of  exudation  matter,  so  as  to  close  up  the 
mouths  of  the  vessels,  and  cause  cousulidutiou  of  the  aOected  tissues  generally. 
Wiien  the  vessels  are  large  and  patulous,  they  inay  sometiiues  be  closed  by  well- 
regiilated  methodical  couipresaion.  The  uclual  cautery,  recommended  by  the  French 
surgeons,  fi»r  sealing  the  suppurating  surface,  should  never  be  employed,  unless  it 
be  drawn  over  the  parts,  previously  well  wiped,  in  the  most  careful  and  considerate 
manner. 

To  neutralize  the  poison  of  pyemia,  or  to  render  it  inoperative,  is  an  object  of 
vital  importance  in  the  treatment  of  the  disease,  and  yet,  if  such  a  remedy  exist,  it 
remains  to  be  pointed  out.  The  hyposulphites  of  soda,  potassa,  and  ammonia  seem 
to  iuive  yielded  gooti  results  in  some  cases,  especizdly  in  the  hands  of  PoUi,  T.  Spencer 
Wells,  and  Dr.  Walter  F.  Atlee,  and  they  are  no  doubt  worthy  of  further  trial,  as 
they  exert  a  direct  influence  upon  the  blood  and  the  tissues  during  the  time  that 
it  is  necessary  to  convert  ihcm  into  sulphates,  the  form  in  which  they  are  eliminated 
from  the  system.  To  produce  the  desired  effect,  the  medicines  should  be  given  in 
large  and  sustained  doses. 

The  third  and  last  indication  is  best  fulfilled  by  stimulants  and  tonics,  as  brandy, 
wine,  ammonia,  camphor,  iron,  and  quinine,  with  animal  broths,  and  other  suitable 
means  of  support.  Opiates  should  Imj  given  frt-cly  to  allaj-  pain  and  induce  sleep. 
The  recurrence  of  rigors,  or  chilly  sensations,  is  usually  easiest  jinivenled  by  quinine 
and  morphia,  the  dose  of  the  former  being  not  less  than  ten  grains  to  half  a  grain 
of  the  latter,  every  four  or  six  hours,  until  a  decided  impression  has  lx?en  made  upon 
the  system.  No  bencfiit  can  accrue,  under  such  desperate  circumstances,  from  admin- 
istering these  articles  in  smaller  quantity,  ns  thoy  only  serve  to  tease  the  system,  and 
to  permit  the  play  of  morbid  atlinities.  The  irritability  of  the  stomach,  so  often  pre- 
sent in  pyemia,  is  generally  best  controlle<l  by  sinapisms,  abstinence  from  drink,  the 
use  of  ice,  and  the  exhibition  of  aromatic  spirits  of  animonia,  champagne,  or  lemon- 
juice  neutralized  by  bicarbonate  of  potassa.  Bromide  of  sorlinm,  either  alone  or  in 
union  with  h3'drate  of  chloral,  often  acts  very  beneficiall}'  under  such  circumstances. 
When  deitendeut  upon  the  lodgement  of  bile,  or  vitiated  ingesta,  a  gentle  emetic  may 
be  of  service. 

Inflammation  of  the  joints  and  muscles  mnst  be  treated  with  soothing  measures,  as 
warm  medicated  dressings,  aided  by  the  frequent  ajiplieation  of  iodine.  If  abscesses 
form,  evacuation  must  be  alforded  by  early  and  free  incisions,  the  opening  being 
made  in  such  a  manner  as  to  prevent  accumulation  and  bagging  of  fluids.  Determi- 
nation to  internal  organs,  as  the  luugs,  heart,  spleen,  and  liver,  must  be  counteracted 
by  dry  cupping  and  blistering.  The  secretions,  generally  so  much  disordered  in; 
pyemia,  should  be  corrected  with  b!ue  mass  or  calomel,  care  being  taken  not  to 
provoke  pt^'alism,  as  this  could  not  fail  to  prove  prejudicial. 

Bleeding,  both  local  and  general,  is  invariably  inadmissible  in  all  diseases  attended 
with  blood-poisoning.  The  systen),  oppressed  and  bomo  down  by  the  toxical  influ- 
ence, needs  all  the  support  it  can  derive  from  this  fluid ;  the  whole  current,  it  is  true, 
ia  vitiated,  and  its  vitality  greatly  impaired,  but,  although  this  is  the  cjise,no  sensible 
practitioner  would  attempt  to  improve  the  condition  of  the  aflTected  part  by  surb  a 
proceilure.  Good  nourisiring  food  and  drink,  witii  invigorating  medicines,  alone  can 
be  confided  in  under  such  circumstances,  when  the  loss  of  even  a  small  quantity  of 
blood  would  ine\'itably  hasten  the  fatal  crisis. 

When  marked  tendency  to  hemorrhage  exists,  in  consequence  of  a  dissolved  and 
broken-down  state  of  the  blood,  recourse  must  Ite  had  to  some  of  the  preparations 
of  iron,  especially  the  tannate  and  tincture  of  the  chloride,  the  former  in  doses  of 
five  to  ten  grains,  and  the  latter  of  twenty  to  twenty-five  drops,  every  three  or  four 
hours.  The  same  remedies  will  generally  answer  for  snpjirossiijg  the  copious  sweats 
BO  often  present  in  the  ditterent  stages  of  pyemia.  Sometimes  acids,  as  the  nitric 
and  sulphuric,  may  advantageously  be  exhibited,  both  with  a  view  to  their  tonic  and 
to  their  antidiaphorelic  elfects. 

Througliout  the  whole  treatment,  great  attention  must  be  paid  to  cleanliness;  the 
bed  and  body  clothes  shoulrl  be  frecpicntly  changed,  the  surface  of  the  patient  sponged 
with  tepid  salt  water,  or  weak  cliloritintcd  washes,  and  the  apartment  constantly  ven- 
tilated, fresh  air  being  more  essential  to  recovery  than  all  other  means  combined. 
Should  life  be  spared,  a  rigid  observance  of  hygienic  measures  will  be  reqnirefl  to 
insure  ultimate  restoration.  Convnlescence  will  always  be  tardj',  and  the  slightest 
exposure,  fatigue,  or  irregularity  of  diet  will  be  certain  to  endanger  lif& 
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5.    HECTIC  PEVEE. 

[ectic  fevef,  although  not  necessarily  dependent  upon  suppuration,  is  yet  so  closely 
inected  with  it,  as  a  common  result  of  timt  in-ticess,  that  it  muy  vtjry  properly  be 
described  under  the  same  head.  Its  existence  is  nearly  always  inUicstive  of  serious 
organic  lesion,  of  wliieli  it,  tJierefore,  constitutes  merely  tlte  geueiul  expression.  The 
word  hectic,  literally  signifying  a  bad  habit  of  bndy,  was  originally  emidoyed  to 
designate  the  peculiar  train  of  pbenomeoa  attendant  upon  pulmoiKuy  phthisis,  of 
wbicii  it  forms  so  remarkable  an  attribute  as  to  have  attracted  the  attentitm  of  prac- 
titioners in  all  ages.  It  is,  however,  no  longer  restricted  to  such  narrow  limits ;  for 
the  group  of  symptoms  which  it  serves  to  characterize  follows  upon  a  great  number 
of  diseases,  accidents,  and  operations,  and,  therefore,  claims  the  special  consideratioii 
alike  of  the  surgeon  and  the  physician. 

lieclic  fever  never  occurs  as  an  idiopathic  affection ;  on  the  contrary,  it  is  always 
ByiD|>tomatic  of  some  particular  disease,  genendly  of  the  presence  of  profuse  dis- 
charge, as  of  pus  or  blood,  or  the  existeiK-e  of  an  abscess  in  some  important  struc- 
ture, as  the  brain,  lung,  or  liver.     One  of  the  most  remarkable  cireumstances  con- 
nected with  its  history  is,  that  It  rarely,  if  ever,  appears  until  the  malady  which  it 
serves  lo  represent  has  made  considerable  progress,  or  induced  serious  structural 
dianges,  along  with  grave  inroads  upon  the  coiiPtitution.     Thus,  in  phthisis,  it  is 
■eldom  witnessed  until  softening  of  the  tubercular  matter  is  about  to  take  plaee, 
Bometimes,  indeed,  not  until  pretty  largo  cavities  have  formed ;  on  the  other  hand, 
there  are  cases,  as  in  psoas  abseess,  where  pus  frequently  exists  in  large  quantity, 
perhaps,  for  Bcreral  months,  and  yet  none  of  the  ordinary  signs  of  hectic  fever  arise. 
Serious  as  the  local  disease  apparently  is,  the  general  system  does  not  seem  to  be 
disposed  to  take  any  partieular  notice  of  it ;  the  pulse,  sleep,  appetite,  bowels,  and 
secretions  all  go  on  nearly  in  their  accustomed  manner;  and,  if  there  be  any  loss  of 
flesh  and  strength,  the  alteration  is  so  gradual  and  inipeicejjtible  as  almost  to  elude 
the  attention   even  of  the   patient  himself.     But  sudden   and   often  most  alarming 
changes  occur  in  the  constitution  if,  in  consequence  of  a  large  opening,  air  is  freely 
Bdmitte<I  into  the  cavity  of  such  an  abscess,  causing  decomjwsitiou  of  its  contents. 
The  shock  is  violent,  and  resentment  of  the  injury  is  close  at  hand ;  soon  a  severe 
rigor  comes  on,  lasting,  it  may  be,  several  hours,  when  it  is  suceee<le<i  by  violent  fever, 
18  this,  in  its  turn,  may  be  followed  by  copious  sweat.     Such  is  not  unfrequently  the 
commencement  of  an  attack  of  hectic  fever,  a  bad  habit  of  body,  wliieh  often  ccasea 
only  with  the  patient's  life.     Thus,  it  will  be  perceived  that  hectic  fever,  like  every 
other  form  of  fever,  at  least  so  far  as  we  can  comprehend  its  nature  and  type,  is  not 
I  disease,  but  a  symptom  of  disease,  an  expression  of  general  suffering,  dependent 
upon  some  special  local  lesion,  not  always,  ])erhap8,  appreciable  b3'  our  senses,  yet, 
nevertheless,  in  active  operation,  and  effectually  acconiplishitig  its  work. 

In  traumatic  affections,  hectic  fever  often  sets  in  at  an  early  period  after  the  acci- 
dent; perhaps  there  may  have  been  grave  shock  and  profuse  hemorrhage,  and  the 
two  are  soon  followed  by  copious  suppuration,  which  thus  still  further  undermines 
tad  exhausts  the  vital  powers;  or  it  may  be  that  more  or  less  rtf  tlie  pus  hiis  been 
carried  into  the  circulation,  and  that  the  whrde  system  has  become  poisone<i  by  the 
nnfortunate  admixture,  every  blood  globule  and  every  fibre  and  atom  of  solid  matter 
feeling  the  baneful  influence.  The  brief  struggle  which  ensues  may  be  eharaeterired 
by  the  inflammatory  type;  but  this  is  evanescent,  hectic  soon  taking  its  place,  and 
thence  on  steadily  maintaining  the  ascendency,  no  intercurrent  circumstances  ever 
chtnging  its  true  character,  although  they  may  temporarily  disguise  it,  or  for  a  time 
keep  it  in  abeyance. 

Hectic,  then,  is  a  continued,  remittent  fever,  persisting  generally  so  long  as  the 
Cause  which  induced  it  lasts;  subject  to  distinct  p.*iroxysms  of  exacerbation  and 
remission,  but  at  uo  period,  perhaps,  coraj>letely  absent,  altliough  api)areutly  it  may 
be.  Its  outbreak  ia  often  swlden  and  violent,  sweeping  over  the  sjstem  with  the 
fary  of  a  hurricane;  at  other  times,  and  more  generally,  it  creeps  on  gradually  and 
•teallhily ;  in  the  former  case  it  is  marked  by  severe  rigors,  in  the  latter  merely  by 
■  wnse  of  chillincBs,  or  sligiit  horripilations.  Whatever  may  be  its  mode  of  attack, 
lU  actual  invasion  is  always  preceded  by  more  or  less  indisposition,  amounting 
Oidtoarily  to  a  mere  state  of  malaise,  or  a  feeling  of  lassitude  and  discomfort,  which 
tut  struggles  in  vain  to  throw  off.  Mis  appetite  and  sleep  are  impaired;  his 
is  inclined  to  be  dry,  perhaps  somewhat  coated;  more  or  less  thirst  exists; 


CHAP. 


and  there  is  often  considerable  fever,  either  of  the  inlliimmntory,  irritative,  or  typhoid 
type.  In  sliort,  hectic,  like  ever}-  other  fever,  passes  through  a  stage  of  incuViutioD, 
brief  in  one  case,  protracted  in  another.  The  crisis  being  attuided,  the  chill  appears, 
and  thus  tlie  disease  is  fairly  inaugurated;  taking  its  position  in  the  system,  which, 
as  already  stated,  it  never  abandons  until  the  removal  of  the  ezcitiug  cause,  and 
often  not  tlien. 

The  febrile  exacerbation  is  usually  vesperal,  coming  on  late  in  the  afternoon,  oi 
early  in  the  evening;  lai>tiiig,  on  an  average,  from  six  to  nine  hours,  and  then  gradu- 
ally going  otf,  to  reappear,  in  a  similar  uiaiiner,  about  the  same  time  the  next  day, 
thus  giving  the  disease  a  distinct  perimlical  ehanicter,  not  unlike  that  of  an  ordinary 
intermittent.  Not  unfrequently  there  are  two  paroxysms  in  the  twenty-four  hours; 
one  in  the  evening,  and  the  other,  perhaps,  late  at  night,  or  during  the  course  of  the 
morning;  the  latter  being  generally  much  the  milder  of  the  two.  The  chill  ushering 
in  the  fever  is  often  very  long  and  severe,  the  patient  occasionally  shivering  for 
several  hours,  his  teeth  chattering  violently,  and  the  whole  body  feeling  its  if  it  vrere 
wrapped  in  ice;  at  other  times,  its  alrea<ly  intimated,  the  sensation  of  cold  is  very 
slight,  and,  perhaps,  perceived  chietly  along  the  spine,  shoulders,  and  lower  extremi- 
ties, its  duration  being  variable,  now  short,  now  quite  protracted.  The  chill  ])assing 
off,  reaction  succeeds,  usually  violent  in  pro[)orlion  to  the  previous  depression,  and 
gradually,  sometimes  suddenly,  merging  into  a  profuse  sweat,  the  harbinger  of 
returning  ease  and  comfort.  AU  the  secretions  arc  again  unlocked;  the  mouth 
regains  its  moisture;  the  urine  ia  poured  out  in  increased  quantity;  the  thirst  rapidly 
subsides;  the  pulse  becomes  soft  and  comparatively  oidtn;  and  ere  long  the  poor 
patient,  tortured  and  rucked  with  sulfcriMg,  falls  into  a  trancjuill  and  refreshing  sleep. 

In  the  interval  of  the  paroxysms,  the  patient,  altliougb  comparatively  comfortable, 
is  by  no  means  entirely  free  from  excitement.  Tiie  pulse,  in  particular,  is  always 
preternaturally  frequent,  often  even  quick  and  small;  seldom  entirely  normal  in  any 
case  or  at  any  time;  easily  disturbed  by  exercise  and  mental  emotion.  The  counte- 
nance exhibits  well-marked  evideuce  of  the  inward  trouble;  in  the  morning  it  is 
pale,  shrunk,  and  careworn ;  in  the  afternoon,  on  the  contrary,  it  has  generally  a 
Boniewhat  full  appearance,  and  a  circumscribed  bhiah,  too  plainly  dcnotive  of  the 
vital  decay,  rests  upon  the  cheeks  in  striking  and  often  mournful  contrast  with  the 
surrounding  pallor.  The  eyes  have  a  peculiarly  histfous  expression,  and  gradually 
retreat  more  and  more  within  their  sockets.  Emaciiitinii  begins  early,  and  is  stea<lily 
progressive,  proceeding  from  had  to  worse,  until  the  body  is  litcndly  wasted  away 
to  a  skeleton.  Amidst  all  these  evidences  of  decay,  it  is  remarkable  how  well  the 
appetite  rre(}uently  sustains  itself;  the  patient  ollen  eats  voraciously  in  the  intervals 
of  his  paroxysms,  and  digestion  goes  on  with  little  or  no  interrui>tioD,  assimilation 
aloue  being  at  fault.  The  tongue  is  variously  affected;  in  general,  however,  it  is 
clean,  or  nearly  clean,  hut,  i)erhaps,  a  little  too  red  at  the  tip  and  edges.  At  times 
it  is  very  smooth  and  glossy;  and  cases  occur  in  which  it  appears  to  be  glazed,  as 
if  it  were  coated  with  a  thin  layer  of  mucus.  A  foul  tongue  is  a  rare  phenomenon 
in  this  form  of  fever.  Hectic  patients  are  usually  easily  impressed  l)y  atmospheric 
vicissitudes;  the  slightest  exposure  produces  chilliness,  and  hence  they  always 
require  an  unusual  amount  of  clothing.  The  feet  and  legs,  in  particular,  are  nearly 
incessantly  cold;  the  hands  on  the  contrary  are  generally  dry,  hot,  and  bnniincr. 

As  the  disease  occasioniuij  the  hectic  progresses,  the  symptoms  gradually  manifest 
more  and  more  of  a  downward  tendency ;  the  appetite  fails,  the  sleep  is  interrupted, 
the  |)erspiration  is  more  profuse  and  exhausting,  a]»hthjw  appear  upon  the  tongue 
and  fauces,  aiifl  the  bowels  are  constantly  harassed  with  diarrha^a,  the  discharges 
being  thin,  watery,  and  excessively  fetid.  Thus,  the  cnse  goes  on,  steadily  but 
almost  imperceptibly,  from  bad  to  worse,  until  the  patient  dies  liternlly  exhausted 
by  the  want  of  nourishment,  and,  perlmps,  also  by  the  severity  of  his  bodily  pains. 
During  all  this  struggle,  it  is  astonishing  to  see  how  the  mind,  rising  above  the 
mortal  decay  around,  maintains  its  supremacy,  being  not  only  clear  and  strong,  bat 
hopeful  and  often  even  sanguine  to  tiie  last. 

The  jiroffress  of  hectic  fever  is  influenced  by  such  a  variety  of  circumstances  as 
to  defy  anything  like  a  definite  statement.  In  general,  it  promptly  disappears  with 
the  removal  of  the  existing  cause,  provided  the  inroads  made  by  it  have  not  been 
productive  of  any  serious  disorganization;  should  this  have  happened,  the  case  will 
probably  have  an  unfavorable  issue,  the  hectic  continuing  in  a  modified  tbrm  down 
to  the  fatal  crisis.      Operative   interference  often  exercises  a  wonderful  influence 
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under  such  drcnmstances.  I  have  repeatedly  seiMi  a  seveivi  and  protracted  hectic, 
coDSequeut  upon  the  destrnetion  of  a  luberciilosed  joint,  fonii>letfly  vaiiii^h  in  less 
than  twenty-tour  hours  ufler  amputation,  and  the  system  rapidly  recover  from  the 
effects  of  the  previous  didtiirl>:ittce. 

The  intlications  in  the  treatment  of  hectic  fever  phiii)!}'  are,  first,  to  remove  the 
i^ttBciliug  cause,  and,  ueeoiidl}',  to  su|>port  the  system  until  it  has  an  opportunity  of 

"cing  olf  the  etfecls  of  the  morbid  action. 

Tlie  first  of  these  objects  is  freiiiiently  best  accomplished  by  the  knife,  as  when,  for 
example,  the  disease  dej)entlH  Jipoii,  and  has  l>eei)  kept  up  by,  u  tiibereuloHcil  joint, 
or  a  suppurating  compound  iVatture,  the  removal  of  which  oflen  promptly  restores 
health  and  tone  to  the  prostrate  system-  If  the  cause  be  iuaceessible.  the  ease  must 
l*  treated  upon  geueral  priuci|iles,  iu  the  Lope  iLul,  by  and  iiy,  as  the  strength 
unproves,  the  patient  will  have  sullleieut  recuperative  power  to  dislodge  the  source 
of  irritation,  and  so  get  rid  of  his  malady. 

The  second  iudicatiou  is  fnllilled  by  tonics,  nutritious  food,  anodynes,  the  sup- 
pression of  unnatural  discharires,  ehjingc  of  air.  nnd  ntleiition  to  cleanlineRs. 

The  Use  of  tonics  is  generally  indispensable  in  almost  every  ease  tjf  hectic,  how- 
ever iuducoti,  particularly  in  its  more  advanced  stages,  when  there  is  a  wntchedly 
impoverished  condition  both  of  tht;  blood  and  solids.  Tlie  artieles  most  to  be  relied 
u|kju  are  quinine,  aromatic  tincture  of  biiik,  and  the  difierent  preparations  of  iron,  of 
vhieL,  according  to  my  experience,  the  sulphate  and  the  tincture  of  the  chloride 
deserve  the  preference.  Whatever  substance  be  selected,  its  operation  should  be 
by  a  nutritious  diet,  consisting  of  the  richer  kinds  of  animal  broths,  beef- 
iice,  beefsteak,  milk-punch,  tapioca,  arrowroot,  and  milk,  wine  whc}',  ale,  or 
porter.  When  the  emaciation  is  steadily  progressive,  and  dependent  upon  a  tubercular 
•lialheeiii,  co<l'liver  oil  will  be  of  service,  and  should  be  given  in  as  large  doses  as  the 
stomaeli  may  be  able  to  bear. 

An<Klynes  are  among  the  most  valuable  agents  in  the  treatment  of  hectic,  as  they 
serve  to  allay  the  inordin:ite  action  of  the  heart,  to  relieve  pain  ami  irritation,  and  to 
procure  sleep,  wliiili  is  generally  so  mueh  im]>aired  in  cases  of  this  kind.  They 
shotdd  be  given  in  ftdl  doses,  not  too  often  repeated,  the  best  period  for  their 
uchibitiun  being  usually  towards  bedtime,  so  that  their  ap])ropriate  eti'ects  may  be 
realized  during  the  night  in  refreshing  tniuqnillity.  Morphia  is  generally  better 
IRD  opium,  but  when  there  is  much  sweat  or  diarrhoea  it  raaj'  often  be  advan- 
lly  replaced  by  the  latter,  as  more  likely  to  produce  an  astringent  influence, 
e' exhausting  effects  of  diarrhoea  and  perspiration,  especially  when  they  are  of  a 
Ooltiqoative  character,  must  be  promptly  counteracted  by  suitnble  remedies,  of  which 
opium,  as  just  stated,  is  cine  of  the  best.  \\'lieu  the  diari'litea  is  dependent  upon 
vitiate*!  fecal  matter,  a  niihl  laxative  should  be  given,  and  blue  mass,  or  calomel,  in 
minute  doses,  if  it  has  l>een  caused  b^'  derangement  of  the  biliary  secretion.  .Some- 
times it  is  most  readily  checked  by  astringents,  as  rhatany,  prepared  chalk,  or 
tannic  acid,  in  union  with  an  anodyne. 

Night  sweats,  often  a  source  of  so  much  prostration,  are  best  controlled  by  the 
free  use  of  aromatic  sulphuric  acid,  lannate  of  iron,  or  oxide  of  zinc,  with  frequent 
ablutions  of  the  surface  with  tepid  alum  water.  Sometimes  the>-  may  be  ellecluftlly 
prevented  by  a  full  opiate  administered  a  short  time  beff»re  the  expected  riijors. 

When  the  lot'al  disease,  inducing  the  heetic,  admits  of  it,  cxureise  sliotdd  W  tnken 
in  the  open  air,  which  frequently  conduces  more  to  the  restoration  of  the  patient's 
appetite  and  strength,  and  the  relief  of  the  colliquative  diarrhtea  and  sweats,  than  all 
other  means  combined.  Children  may  be  carried  about  in  their  nurses'  arms,  or  in 
hand  cars,  while  adults  may  ride  about  in  a  carriage,  or  walk,  as  may  be  most  agree- 
able and  convenient.  Occasionally  a  residence  at  the  seaside  will  be  found  to  be 
eminently  beneficial. 

Finally,  cleanliness  is  of  the  greatest  possible  importance;  the  body  must  be  fre- 
quently washed  and  rubbed;  the  excretions  carefully  and  promptly  removed;  and 
the  apartment  thoroughly  ventilated  at  least  twice  a  day,  the  windows  being  lowered 
in  the  meantime  to  admit  of  a  constant  supply  of  fresh  air. 


SECT.  V. — HEMORRHAOE. 


A  discharge  of  blood,  as  an  effect  of  inflammation,  is  an  uncommon  occurrence. 
It  may  take  place  in  the  interstices  of  the  organs  and  tissues,  or  upon  their  free  sur- 


160 


TERMINATIONS    OF    INFLAMMATION. 


CHAP.  IT. 


faces,  and  is  generally  a  rosult  of  tlie  rupture  of  some  of  the  vessels  of  the  part,  in 
consequence  of  the  manner  in  which  the  blocxl  is  sent  into  them  by  the  heart,  at  a 
time  when  their  walls,  wunkened  by  the  morbid  action,  aix-  incapable  of  olfering  much 
resistance.  It  is  probal>k'  that,  when  the  blood  is  in  a  dissolved  condition,  as  occa- 
sionally haiJi>eti8  in  scurvy,  typhoid  fever,  and  other  low  etaies  of  the  system,  the 
hemorrhage  may  occur  as  a  product  of  secretion,  or,  rather,  perhaps  as  a  methanical 
transudation,  the  fluid  percolating  tlirough  the  coats  of  the  vessels  as  water  oozes 
through  a  bladder,  the  globules  passing  otf  in  an  altered  and  disintegrated  form. 

The  fiuid  may  present  itself  in  a  pure  state;  or,  as  is  more  generally  the  case,  be 
raised  with  other  morbid  proilucts,  as  serum,  lympb,  pus,  and  mucus,  which  may 
thus  essentially  modify  its  |)ropcrties,  if  not,  in  a  great  degree,  mask  its  character. 
The  quantity  of  the  elfu.sed  bioorl  varies,  in  ditferent  cases  and  under  ditl'erent  circum" 
stances,  from  a  few  drops  to  a  uihuIht  of  ounces.  The  largest  hemorrhage*  of  this 
kind  commonly  occur  in  conncctinn  with  the  serous  and  mucous  surfaces,  and  the 
8ul)cutaneous  and  intermuscular  ci-llular  tissue,  especially  in  ditTuse  erysipelas,  and 
in  inflammation  consequent  upon  snnke-bite,  in  the  latter  of  which  the  dissolved 
state  of  the  blood  powerfully  predisposes  to  the  extravasation.  In  scorbutic  affec- 
tions, where  a  somewhat  similar  condition  of  the  fluid  exists,  inflammatory  hemor- 
rhages are  by  no  means  infrtHHieiit.  ConsSderalib?  ertusions  of  blood  occasionally 
taku  place  in  the  air-cells  of  tlie  lungs  and  the  minute  bronchial  tubes  in  pneumonitis. 
In  dysentery,  a  discharge  of  blood  and  mucus  is  one  of  the  characteristic  symptoma 
of  that  disease. 

Inflammatory  hemorrhage  rarely  comes  on  until  the  action  of  which  it  is  a  product 
has  made  considerable  progress;  hence  its  ajtpearance  may  generally  be  regarded  as 
denotive  of  a  higher  grade  of  excitement  than  a  mere  deposit  of  serum,  plasma,  or 
even  ])U9,  When  the  discharge  is  copious,  it  may,  if  it  do  not  go  too  far,  prove  ser- 
viceable in  the  way  of  depletion,  unsweriiig  much  the  .same  purpose  as  local  bleeding 
by  leeching,  scarification,  or  puncture.  In  general,  however,  it  is  too  small  to  confer 
any  substantial  benefit  in  this  way ;  while,  on  the  other  hand,  if  it  be  very  copious, 
it  may  speedily  leail  if  not  to  fatal  exhaustion,  at  all  events  to  such  a  degree  of 
depression  as  to  interfere  materially  with  recovery.  Besides,  it  may  cause  serious 
mechanical  obstruction,  as  when  it  is  cB'uscd  into  the  interstices  of  organs,  thus  sadly 
itniH'ding  their  functions. 

lu  the  treattuent  of  inflammatory  hemorrhage  reliance  is  to  be  placed  mainly  upon 
the  oi-dinary  antiphlogistic  measures,  employed  more  or  less  vigorously  according  to 
the  esigencica  of  each  particular  case.  If  the  discharge  be  at  all  copious,  so  as  to 
threaten  exhaustion,  refoiirse  may  be  had  to  the  administration  of  acetate  of  lead  in 
union  with  opium,  and  injections  of  the  same  article,  or,  what  will  be  better,  of  the 
subsulphate  of  iron,  a  sulystance  which  possesses  a  remarkably  controlling  influence 
over  all  kinds  of  capillary  bleeding,  whether  inflammatory  or  otherwise.  They  must, 
however,  be  used  with  great  caution,  that  they  may  not  excite  undue  irritation. 
Sometimes  the  discharge  may  readily  be  arrested  by  cold  applications,  as  cloths 
wrung  out  of  ice  water,  and  frequently  renewed,  or  by  the  steady  employment  of  a 
Madilcr  partially  filU'd  with  ]>oimded  ice,  or  some  refrigerating  lotion.  When  the 
Mood  has  been  poured  out  into  the  cellular  tissue  beneath  the  skin,  or  among  the 
muscles,  and  acts  injuriously  by  compressing  the  capillary  vessels,  nothing  short  of 
early  and  free  incisions  will  be  likely  to  avail.  When  the  hemorrhage  is  internal, 
proceeding  from  a  serous  membrane,  as  the  i>leura  or  peritoneum,  sorbefacient 
remedies  are  indicated;  but,  these  ftiiling,  as  they  will  1>e  likely  to  do,  when  the 
deposit  is  uncommonly  hirge,  evacuation  must  be  attempted  with  the  trocar,  although 
surh  an  operation  will  generally  be  extremely  hazardous,  not  to  say  anything  of  its 
incllicacy  when  the  eflused  blood  has  undergone  coagulation,  thus  rendering  its 
escape  impracticable. 


SECT.  VI. — MORTinOATlON. 

Mortification  may  be  defined  to  be  thp  d<>ath  of  a  part,  the  rest  of  the  organism 
retaining  its  vitality.  The  word,  as  nsiially  cmjiloyed  in  this  and  other  countries,  is 
B^-nonymous  with  gangrene,  so  much  in  vogue  among  French  writers.  Formerly  the 
term  g.nriirrene  was  usovl  to  denote  that  state  of  a  part  which  immediately  precedes 
its  dissolution,  while  spluicelus  was  employed  to  signify  the  complete  extinction  of 
life,  without  any  possibility  of  its  recovery.     In  speaking  of  the  death  of  a  bone. 
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necrosis  ia  the  expression  geucrally  used.     It  would  save  uiuch  trouble,  and  prevent 
coal'uaiou,  il'itll  these  terms,  excepting  the  firat,  were  abolished. 

ilortidcatiou  may  be  ueute  or  citrouiu,  moist  or  dry,  commou  or  spetitie,  accord- 
ing to  the  rapiiUty  of  its  progress,  the  coiulitiou  of  the  dead  purt,  or  ihe  nature  of 
the  exciting  ea use.  There  ia  really  no  materiid  dilferenee  between  acute  and  moist 
mortiiicatiou,  or  between  dry  and  chronic,  and  Leuce  these  terms  may  very  profji  1)3' 
be  employed  in  a  convertible  sense.  The  word  speciliu  implies  the  operation  of  a 
peculiar  virus  in  the  production  of  the  death  of  a  part,  as  the  poison  of  the  rattle- 
aoake,  of  chancre,  or  of  malignant  pustule. 

1.   AOUT£  MOBTIFIOATION. 

Acute  mortification,  whether  the  result  of  traumatic  or  idiopathic  causes,  is  liable 
to  occur  in  all  parts  of  the  body,  with,  perhaps,  the  sole  exception  of  the  heart.  There 
are  sume  organs  and  tissues,  liowever,  which  pt^sscHs  this  tendency  in  a  much  greater 
degree  than  others,  or  which,  more  proi>erly  speaking,  are  bettei'  adnpled  to  witlistand 
it*  assaults.  As  a  general  rule,  it  umy  be  states!  lhi«t  those  textures  are  most  prone 
to  perish  from  the  effects  of  inthunmation  which  stand  lowest  in  tbc  scale  of  organi- 
zation, and  wliich,  consequently,  have  natundly  a  feeble  life.  Hence  the  fibrous 
membranes,  tendons,  ligaments,  cartilages,  and  bones  commonly  perish  very  readily, 
and  often  to  a  great  extent.  The  cellular  tissue  is  also  very  liable  to  suffer,  its 
treolar  structure  fitting  it  in  a  ver^-  special  m.inner  for  the  reci-ption  of  morbid  [jro- 
ducta,  the  pressure  of  which,  inducujg  mechanical  obstructii>n  in  its  vessels,  is  a 
IVequent  cause  of  mortification  in  crysipelaUius  and  other  forms  of  inflammation. 
When  the  supply  of  blood  is  cut  oJf  from  the  skin,  by  the  infiltralinn  of  the  cellular 
lubstance  beneath,  this  structure  also  dies  very  readily,  notwithstanding  its  wonderful 
nenr-ous  and  vascular  endowments.  Next  in  order  come  the  mucous  and  serous 
membranes,  the  lymphatic  gands,  mupcles,  nerves,  and  bloodvessels,  tlie  latter  of 
which,  especially  the  larger  trunks  and  branches,  generally  perish  very  reluctantly,  as 
is  proved  by  the  fact  that  they  often  retain  their  vitality  in  the  midst  of  the  spliace- 
Uted  parts,  as,  for  example,  occasionally  happens  in  malignant  scarlatina,  attended 
with  mortification  of  the  glands  and  cellular  ti.'<sue  of  the  neck. 

Mortification  of  the  interna!  organs  ia  very  uncommon.  In  the  lungs  it  ocea- 
eionally  occurs  as  a  consequence  of  pneumonitis.  It  is  likewiiie  noticed,  but  Ptill  more 
rarely,  in  the  liver,  spleen,  kidneys,  uterus,  aitd  ovaries.  The  testicle,  mamma, 
tonsils,  and  salivary  glands  sometimes  jierish  fnim  the  eflects  of  erysipelas,  and  the 
prostate  from  urinary  infiltrntifin.  Of  moiiiJicatioti  of  tlie  heart  there  is  not  a 
solitary  well-anthenticate<i  instance  upon  record.  Gangrene  of  the  brain,  from 
wounds  of  its  substance,  although  infrequent,  is  occaBionally  witnessed. 

The  causes  of  acute  mortification  are  the  same  as  those  of  acute  inflammation; 
whatever  has  a  tendency  to  produce  the  one  may  occasirm  the  other.  It  is  not  neces- 
sary, therefore,  to  enter  into  any  niinule  discu.ssion  respecting  tliem.  They  may  be 
divided,  in  reference  to  their  diarncter,  into  five  distinct  classes:  1.  Intensity  of 
inflammatory  action.  2.  .Mechanical  obstruction  of  tlie  circulation.  3.  Chemical 
agents.     4.  Defect  of  nervous  energy.     5.  Constitutionitl  deliility. 

I.  It  has  already  been  seen  how  intemtihj  of  inflamrantiun  acts  in  producing  ob- 
Btmction  in  the  capillary  vessels  of  the  affected  part ;  how  the  bIoo<l,  rendered  adhesive 
by  the  increase  of  fibrin  and  white  glnbules,  attaches  itself  to  their  walls,  and  how 
these  walls,  softened  and  dilated,  at  length  yield  under  the  pressure  of  their  contents, 
which  are  often,  in  con-nequence,  extensively  effiised  into  the  surrounding  ti.ssues, 
thus  mat<«rialh'  aggravating  tlie  local  trouble.  As  the  disease  progresses,  the  capillary 
engorgement  rapidly  augments,  the  blood  Ivecoming  more  and  more  stagnant,  nnd 
there  is  also  almost  complete  suspension  of  the  nervous  fluid.  In  short,  the  greatest 
perxersion  of  structure  and  function  exists,  tlie  part  is  in  an  utterly  helpless  condition, 
circulation  and  innervation  are  entirely  at  a  stand,  and  death,  alrea<ly  actively  engaged 
at  the  focus  of  the  inflammation,  soon  accomplishes  its  work. 

Mortification  from  intensity  of  action  generally  advances  at  an  alarming  rate,  a 
large  amount  of  tissue,  and  sometimes  even  an  entire  limb,  perisiiing  in  the  course 
of  twenty-four  hours  from  the  commencement  of  the  process.  Some  of  the  most 
characteristic  forms  of  this  species  of  gangrene  are  met  with  in  compound  fractures 
and  dislocations,  in  lacerstefl,  contused,  railway,  gunshot,  and  poisoned  wounds,  in 
bams  and  scalds,  in  carbuncle,  and  in  erysipelas,  In  which  the  tissues  often  succumb 
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uadler  the  resulting  iafiammation  with  amazing  rapidity.  Hence,  such  coses,  of 
wbiuh  fig.  21  atfords  an  c-xceiient  ill  us  t,  rati  on,  are  geueraUy  said  to  be  acute;  and,  as 
the  parlti  arc  aiwaya  inundated  with  fluids,  the  term  *^  moist"  is  also  olteu  used  to 
designate  them. 

Fig.  21. 


«i«ri; 


Acuie  Morttflostioo,  lUpld  In  lU  ProgTAu,  »od  aUended  wlili  mach  SwttUns  and  MoUtara. 

II.  Mortiticjition  from  mechanical  obstruction  of  the  circulation  inuy  be  caused  by 
direct  injuries  to  the  arteries,  or  indirectly  through  disease  of  the  liearl,  inteiTUpting 
the  flow  of  blood  to  the  part.  Ligation  of  the  femoral  artery  for  the  cure  of  aueu- 
risra  of  the  popliteal,  is  occasionally  followed  by  mortification  of  the  foot  and  leg; 
and  a  similar  accident  sometimes  happens  from  the  pressure  which  a  tumor  of  this 
kind  exerts  upon  the  terminal  branches  of  this  vessel  The  circulation  l>eing  thus 
impedetl,  inflammation,  g«nerally  of  a  very  active  kind,  is  liable  to  be  awakened, 
which  soon  overpowers  the  atTueted  tissues.  Ijaceration  of  the  principal  artery  of  a 
limb  often  results  in  tiie  death  of  the  structures  which  it  supplies  with  blood. 
Disease  of  the  valves  of  the  heart,  leading  to  vascular  engorgement  of  the  feet  and 
legs,  along  with  cederaa  of  the  snltcutmieous  cellular  tissue,  not  unfrequently  pro- 
duces similar  efTt'tits.  Tight  buiiduijing,  ptvHsure  of  tl>e  liody  from  protracted 
decubitus,  and  inor<linate  constriction  of  tlie  bowel,  in  strangtdated  hernia,  are  so 
miuiy  causes  of  mortification  from  interruption  of  the  circulation. 

(.Jungrene  is  aotuetimes  prodiitetl  by  olistniction  of  the  arteries  by  emboli^  or 
detached  clots.  Instances  of  cerebral  gangrene,  from  this  cause,  have  been  witnessed 
by  different  observers ;  and  Paget  has  collected  the  particulars  of  seventeen  cases 
in  which  it  gave  rise  to  mortification  of  the  lungs.  The  influence  of  the  puerperal 
state  in  favoring  the  formation  of  fibrinous  concretions  has  long  been  familiar  to 
pathologists.  Gangrene  of  the  extremities  from  detached  cardiac  clots,  or  emboli, 
is  sufficiently  loraraon.  A  very  interesting  case  of  this  form  of  mortification  was 
kindly-  shown  to  me  some  time  ago  by  Dr.  .lames  H.  Hutchinson,  of  this  city,  in  a 
girl,  eleven  years  of  age,  who  had  long  lieen  alfected  with  disease  of  the  heart,  attended 
latterly  with  considerable  anemia.  Gangrene  of  the  foot  and  leg  set  in  early  in 
March,  and  terminated  fatally  on  the  1.3tli  of  April  following,  a  line  of  demarcation 
having  previously  ri>ritiied  two  inches  below  the  knee,  and  the  foot  dro|iped  off  near 
the  ankle.  The  limb,  at  tirst  of  a  mottled,  livid  aspect,  ultimately  became  perfectly 
dark,  aitd  was  all  .ilong  the  seat  of  the  most  intense  pain.  The  heart  was  foun<l  to 
be  dilated  and  hypertro|)Iiicd,  the  mitral  valve  greatly  contracted,  tiie  left  auricle 
distended  with  an  old  grumous  clot,  and  the  right  commop  and  external  iliac  arteries 
completely  ol»structed  by  a  firm  concretion. 

Embolism  occasionally  in<luces  mortification  with  astonishing  rapidity,  as  in  a  case, 
in  a  girl  six  years  old,  cnmiuiinicated  to  me  by  I>r.  Lcimard,  of  Indiana,  While  seem- 
ingly in  tolerably  gouti  Ijeallh,  she  was  suddenly  seized  with  excessive  prostration, 
acc<>ra|)anied  with  dL'lirium,  unconsciousness,  and  great  depression  of  the  temperature 
of  the  whole  hotly.  In  a  short  time  tlio  left  leg  bt'carae  livid,  and  the  next  moniing 
tlie  foot  was  found  to  be  dead  as  high  up  as  the  ankle,  the  surface  being  hlack,  dry, 
cold,  and  insensible.  At  the  end  of  a  week  a  line  of  demarcation  began  to  ajipear, 
and,  amputation  being  performed  below  the  knee,  the  case  resulted  in  a  good  recovery. 

Gangrene  from  embolism  sometimes  arises  during  the  progress  of  typhoid  and 
other  fevers.  In  a  ca.se  communicated  to  me  hy  Dr.  Edwnrd  North,  the  patient,  a  lad, 
twelve  years  of  age,  white  convalescing  from  an  attack  of  the  forra«?rof  these  diseases, 
was  suddenly  seized  with  raortilieation  of  the  foot,  which  gradually  extended  to  the 
leg,  along  the  course  of  the  anterior  tibial  artery  to  within  four  inches  of  the  knee. 
After  amputation  of  the  limb,  the  cause  of  the  mischief  was  found  to  be  a  clot  com- 
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pletely  occluding  the  popliteal  artery.  A  similar  case  has  been  communicated  to 
me  by  Dr.  T.  II.  Audrews. 

Dr.  Walter  F.  Atlee  lias  reported  the  case  of  a  womim,  forty-eigbt  years  of  age, 
who,  while  apparently  in  sound  health,  was  seized  with  thrombosis  of  tiie  femoral 
artery,  ending  in  gangrene  of  the  leg,  followed  by  de^th  on  the  sixth  day  from  the 
attack. 

Alortification  occasionally  arises  from  obstacle  to  the  return  of  venoua  blood.  The 
occurrence  is  mOt>t  common  in  tlie  lower  extremities  as  on  etfeet  of  valvular  disease 
of  the  heart,  and  is  generally  preceded  as  well  as  accompanied  by  great  oedema. 
When  the  morbi<l  action  is  unusually  severe,  the  skin  ia  of  a  dull  red,  purph-,  or  livid 
aspect,  from  congestion  of  the  subcutaneoiii*  vessels,  pits  freely  on  pressure,  and  is 
the  scjit  of  more  or  less  ymn  of  a  burning,  throbbing  character.  Vesicles,  of  variable 
size  and  shape,  fliled  with  turbid  serosity,  form  i]|«m  the  inflamtd  parts,  and,  u[ion 
bursting, the  exposed  surface  in  fotnid  Ut  be  tjf  a  dark  red  or  brownish  hue,  |mrtially, 
if  not  completely,  devitalized,  cold,  and  inseusible.  The  mortification  usually  incurs 
in  Ismail,  su|ierficial  p.itchcs,  jwrticularly  over  the  tilda  and  about  the  ankle,  the  skin 
dropping  off  eventually  in  pale,  grayish,  or  nsli-colored  slnnghs. 

The  sudden  loss  of  a  large  qunntity  of  blood,  in  n  persorv  of  intemperate  habits  or 
depraved  constitution,  sometiroeH  induces  meirtification.  A  drunken  man,  whose  case 
has  been  reported  b}'  Sir  B,  C.  Hrodie,  was  seized,  soon  after  having  been  bled  to  an 
inordinate  ejttent,  with  gangrene  of  both  feet. 

III.  The  influence  of  chemival  agcnlg  in  producing  inthimmation  and  morfiflcation 
is  exemplified  in  Tarious  ways.  The  contact  of  the  alkalies  and  acids,  if  ver_v  slight, 
will,  in  gcner.-!!,  cause  merely  a  rubefacient  effect;  if  more  severe,  it  will  induce 
lesication;  while  in  its  worst  form  it  will  occasion  instantaneous  destruction  of  the 
tissues.  Heat  and  cold  act  very  much  in  the  same  unumcr.  !n  all  these  cases  life 
i>  destroyed,  either  by  the  primniy  impression  of  the  chemical  agent,  or  by  the 
nolence  of  the  resulting  inflanmiation.  In  persona  of  feeble  organization,  especially 
in  young  children  impoverished  by  starviUion  and  disease,  the  a|iplicnition  of  a 
coDunon  blister  is  often  followefl  by  extensive  shntgliiug;  and  a  fiiniilar  eflect  is 
occasionally  witnessed  as  a  consequence  eiuiply  of  the  pr<itracted  use  of  a  mustard 
plaster.  The  infiltration  of  urine  in  the  cellular  tissue  of  the  perineum  olleii  pro- 
duces wide-spread  gangrene  of  the  scrotum  j  and  portions  of  peritoneum  sometimes 
perieh  from  the  contact  of  l>ile  and  feces. 

Although  nothing  dclinitely  is  known  of  the  nature  of  animid  poisons,  yet  it  ia 
highly  probable  that  they  induce  inflammation  anil  gangrene  much  in  the  same  way 
U  the  acids  and  alkidics.  Srnne  of  these  poiscius  are  the  product  of  a  peculiar 
secretion  with  which  the  animal  is  provided  as  a  means  of  defence;  others,  on  the 
contrary,  a])pear  to  be  developed  by  a  peculiar  septic  action,  which  is  particularly 
strong  during  the  last  moments  of  life,  and  for  a  short  time  artei*wards,  before  the 
tissues  have  undergone  much  ileconi|)Ositian.  However  gi'miatc*!,  their  insertion 
bto  the  living  structures  usually  awakens  a  ]X'Culiar  form  of  i  nil  am  mat  inn.  which  not 
unfre<iuently  terminates  in  the  death  of  the  alfccted  structures;  olten  with  extreme 
rapidity,  aa,  for  instance,  in  snake-bite,  ehiuu-re,  and  maligtinnt  pustule, 

IV.  Defective  nen^oug  porver  is  an  occasional  cause  of  mortitication.  A  palsied 
limb,  for  exam ple^  is  much  less  capable  of  resisting  the  influence  of  ordinary  physical 
agents  than  a  sound  one,  and,  when  inflamed,  (he  morbid  action  is  much  more  liable 
than  usual  to  terminate  in  mortification.  In  npo[>texy  and  injury  of  the  spinal  cord, 
attended  with  lesion  of  innervation,  the  most  trifling  puncture,  uaj',  even  the  applica- 
tion of  a  blister,  is  sometimes  followed  by  the  death  of  the  part.  The  occurrence  of 
bad  bed-sores,  from  the  same  cause,  is  a  matter  of  daily  observation.  The  division 
of  the  peroneal  nerve,  in  the  remov^d  of  a  tutnor  of  tlie  leg,  has  been  8uccee<led  by 
mortification  of  the  small  toes;  and  Magendic,  long  ago,  ascertained  that,  if  the 
opiith.ilmic  branch  of  the  fifth  pair  of  nerves  be  cut  within  the  cranium,  the  resulting 
inflammation  will  end  in  sloughing  of  the  cornea. 

V.  The  occurrence  of  mortification  from  general  dehihttf  is  well  illnstrated  in 
typhoid  fever,  scarlatina,  measles,  smallpox,  and  scurvy,  as  well  as  in  other  states  of 
the  system,  attended  with  loss  of  innervation,  and  an  impoverished  condition  of  the 
blood.  During  the  progress  of  these  diseases,  local  inHammation,  however  induced, 
b  extremel>-  liable  to  assume  a  bad  type,  and  to  terminate  finally  in  mortification. 
In  typhoid  fever,  extensive  sloughs  ofteti  form  upon  the  hips  and  the  sacrum,  despite 
ftll  the  attention  that  can  be  bestowed  upon  the  patient  in  warding  off  pressure;  and 


in  BCflrlatina  and  other  eruptive  maladicB,  mortification  of  the  neck  and  throat  is  by 
no  menus  uncommon  Irom  tin  inflammation,  which,  ordinarily,  would  readily  resolve 
itself  in  a  few  dajs,  but  which,  now  that  the  syatfcm  is  exhausted  by  the  operation 
of  the  peculiar  [joison  of  these  atfeclious,  is  promptly  followed  by  tlie  deatb  of  the 
part.  In  (lam  Illation  of  an  organ,  set  up  immediately  after  the  occurrence  of  profuse 
and  dcliilitaling  hemorrhages,  is  very  Uable  to  eventuate  iu  the  same  disastrous 
inaunLT.  Mereury  given  in  low  states  of  tlie  system,  to  the  induction  of  plyalisnif 
often  lends  to  i.-ioleiit  sloughing  of  the  gums  and  cheeks,  and  to  necrosis  of  the  jaw 
and  teetli,  followed  by  the  most  horrible  disflgurement  of  the  features. 

In  Germany,  a  form  of  mortification  of  tlie  jaws  has  long  t^een  known  among  the 
operatives  engaged  in  the  manufacture  of  lucifer  matches,  from  the  pernicious  effects 
of  phosphorus;  and  within  the  last  twenty  jears  numerous  cases  of  a  similar  nature 
have  ocrurred  in  this  countrj'.  How  the  article  acts  in  producing  this  result  is  still 
a  mystery.  It  is  supposed  l>y  some  that  it  makes  its  impression  locally;  by  others, 
through  the  constitution,  in  tlie  same  manner  ver^*  much  as  mercury. 

When  acute  inflammation  is  abi^ut  to  terminate  in  mortification,  there  is  gene- 
rally a  sudden  aggravation  of  all  tl)e  previous  symptoms,  both  local  and  constitu- 
tional. The  pain  and  sensibility  become  more  keen  and  intolerable,  the  redness 
assumes  a  more  vivid  aspect,  the  swelling  and  tension  materially  increase,  efl'nsiiin  is 
unusually  active,  and  functional  disorder  is  at  its  maximum.  If  sores  or  wounds 
exist,  all  discharge  generally  ceases.  Along  with  these  local  phenomena,  there  is 
toarked  augmentation  of  the  constitutional  troul>le;  tbe  fever  is  excessive,  the  pulse 
is  frequent  and  often  quite  strong,  the  thirst  is  intense,  and  there  is  great  restlessness, 
commonly  with  more  or  less  delirium.  The  tyjie  of  the  constitutional  syra|)torafl 
exhibits  much  diversity.  In  young  and  robust  individuals  it  is  generally  of  a  sthenic 
character,  or  denotive  of  strength;  but,  when  the  disease  has  Ix'cu  unusually  violent, 
or  the  system  has  sustained  a  serious  sliock,  whether  from  the  present  attack,  or  from 
previous  sntferiiig,  it  is  commonly  indicative  of  prostration,  the  tongue  and  mouth 
being  dry,  the  putse  frequent  and  feeble,  the  stomach  irritable,  and  the  surface  bathed 
with  cold,  clammy  pers[)iration. 

The  complete  cessation  of  vitality  is  denoted  by  the  livid,  black,  or  mottled 
discoloration  of  the  skin,  suppoising  that  the  mortification  is  external ;  by  all  absence 
of  heat  and  sensibility;  by  a  peeuliar  fetid,  or  cadaverous  odor;  anil  b^'  more  or  loss 
crepitation,  from  incipient  decomposition.  Immediately  lieyon<l  the  seat  of  the  morti- 
flcatiim  the  ordinary  phenomena  of  iiillammation  aw  still  visible;  the  surface  is  of  a 
scarlet  hue,  hot,  dry,  tumid,  and  painful,  aiul  the  dead  and  sullering  structures  are 
usually  iusensibly  blended,  or  separated  merely  by  a  faint,  indistinct  lino. 

The  part  having  actually  died,  the  general  symptoms  are  no  longer  of  an  equivocal 
character,  whatever  they  may  have  been  during  the  previous  struggle.  They  Bit 
clearly  of  a  typhoid  nature,  and,  consequently,  fully  denotive  of  the  exhausted 
condition  of  the  system.  The  judse  is  small,  feeble,  and  one  hundred  and  forty 
to  one  iiundred  ami  sixty  in  a  minute;  the  stirfaoe,  bathed  with  cold,  clammy  sweat, 
has  :i  yellowish,  withered  nppeanmce,  and  exljales  a  peculiar  disagreeable  odor, 
not  uidike  that  of  moist  earth;  the  respiration  is  short,  hurried,  and  difflcult; 
the  eijuntenance  is  pate  and  shrnnkcn;  the  eyes  are  devoid  of  lustre  and  sunk  in 
their  sockets;  the  nose  is  thin  and  pinched;  the  lips  are  inerustcd  with  dark  scabs; 
the  tongue  is  dry,  contracted,  and  covered  with  a  thick  lilaekish  ftir;  the  abdomen  is 
tympanitic;  and  there  are  frequent  tvTitehings  of  the  tendons,  with  hiccough,  and 
low,  muttering  delirium.  The  Btrength  ia  so  much  exhausted  that  the  patient,  unable 
to  sustain  himself  upon  his  pillow,  constantJ}'  sinks  down  in  the  Ited;  the  stomaeh  is 
harasse<l  with  nausea,  and  oeeasionally  with  bilious  vomiting;  and  towards  the  last 
there  are  often  involuntary  discharges  from  the  bowels,  witli  retention  of  urine. 

The  cause  of  this  dejjressed  condition  of  the  system  is  prribably  twofold.  In  the 
first  place,  it  may  be  su]>posed  to  depend  upon  the  shock  which  snch  an  occurrence 
must  necessarily  intlict  upon  the  great  nervous  centres;  and,  secondly,  upon  the 
absorption  of  vitiated  matter,  which,  by  its  union  with  the  blood,  contaminates  both 
solids  and  fluids,  thereliy  incapacitating  them  for  the  discharge  of  their  appropriate 
functions. 

The  color  of  the  mortified  parts  varies  in  the  different  organs  and  tissues.  The  skin, 
as  already  remarked,  is  usually  purple,  blaek,  or  mottled,  while  the  cellular  tissue 
beneath  it,  in  great  meastire,  retains  its  normal  complexion,  unless,  as  sotnetimes 
happens,  it  has  been  infiltrated  with  blootly  matter,  when  it  will,  of  course,  lie  of  a 
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dark,  reddish,  or  modena  color.  Tlic  aponeuroses,  muscles,  tendons,  nerves,  vessels, 
cartilages,  and  bones  undergo  very  liltle  cliaiige.  In  inortifieation  of  tlie  lungs,  the 
color  is  black;  of  the  brain,  grayish  or  asliy  ;  of  the  liver,  reddish  or  yolli»wish.  The 
serous  membranes  are  commonly  of  a  iiurple  tint;  tlie  mucous,  of  a  black,  brownish, 
or  claret,  with  almost  every  poHsible  intermediate  shade.  Aa  a  general  rule,  it  may 
be  assumed  that  the  depth  of  color  of  the  sphacelated  structures  is  in  direct  ratio  to 
their  vaacularity  and  the  violence  of  the  antecedent  action. 

The  consistence  of  the  dead  part  is  also  variable;  in  general^ it  is  quite  soft,  and, 
Bs  it  were,  brcjken  down,  from  the  infiltrated  condition  of  the  cellular  tissue  and  of 
the  interraolecular  spaces  of  the  proper  structures  of  the  affected  organ.  In  morti- 
fication of  the  limbs,  involving  all  the  component  tissues,  the  part  feels  swollen,  soft, 
tud  crepitant,  because  it  contains  both  gas  and  dirt'ererit  kinds  of  fluids,  as  serum, 
pas,  and  blood;  but,  if  the  textures  be  examined  individually,  it  will  be  found  that 
■II,  with  the  exception  of  the  areolar,  are  ver}'  nearly  of  their  normal  consistence, 
particularly  if  there  is  as  yet  but  little  decomposition.  In  the  parenehymatous 
organs,  as  the  brain  and  lungs,  the  loss  of  cohesion  is  always  very  great,  "the  mor- 
tified mass  being  of  a  soft,  pultaceoua  consistence. 

The  fetor  in  mortification  is  peculiar  and  characteristic.  It  evidently  depends 
npon  the  extrication  of  sulphuretted  lij-drogen  gas,  and  is  sometimes,  as  in  morti- 
fication of  the  lungs,  almost  instipportable. 

The  effects  of  mortification  upon  the  general  system  vary  with  many  circum- 
stances ;  they  may  be  so  severe  as  to  destroy  life  in  a  few  days,  if  not  in  a  few 
hours,  as  occasionally  happens  in  the  traumatic  form  of  the  lesion;  or,  on  the  other 
hiind,  so  slight  as  to  be  hardly  felt  even  as  a  serious  inconvenience.  In  the  latter 
case,  an  attempt  is  gener.Tlly  made,  after  some  time,  to  detach  the  dead  parts  from 
the  living,  by  the  establishment  of  ulcerative  action,  the  first  evidence  of  which  is 
the  formation  of  a  circle  of  vesicles, 

tisually  filled  with  a  sero-sanguinolent  Fig-  22. 

fluid.  Presently  these  vesicles  burst, 
aiifl  then  a  faint  reddish  line  is  ob- 
Berrabte,  known  as  the  line  of  demar- 
cation, which,  as  it  is  denotive  of  the 
cessation  of  the  gangrene,  is  always 
looked  for  with  great  anxiety  by  the 
attendant.  The  process,  which  con- 
stitutes a  species  of  natural  amputa- 
tion, seen  in  fig.  22,  often  proceeds 
with  consiideralde  rapidity,  one  part 
separating  after  anotiier,  generally 
skin  and  cellular  tissue  first,  then 
must'le,  next  tendon  and  aponeurosis, 
then  vessels  and  nerves,  and  l.tstly 
cartilage  and  bone  ;  the  latter  being 

always  detached  with  extreme  difficulty,  on  acconnt  of  the  large  quantity  of  the 
earthy  substance  which  it  contains.  Owing  to  this  circumstance,  several  months 
comrnonly  elapse  before  the  connection  is  finally  severed,  and  even  then  the  proceed- 
ing is  often  anything  but  surorical,  the  stump  thus  nuule  being  rarely  covered  with 
an  adequate  amount  of  intei^nment. 

The  separation  of  the  dead  parts  Is  always  accompntned  with  more  or  leas  pain, 
diMharge,  and  fetor,  adding  thus  still  further  t«  the  jirostrnliitn  of  the  system,  and 
the  danger  of  constitution.al  contamination.  The  pain  is  sometimes  excessive,  while 
at  other  times  it  is  quite  trivial,  depending  upon  the  extent  of  the  morbid  action,  and 
the  state  of  the  constitiitiim.  In  general,  it  is  shorp,  stinging,  smarting,  or  buining. 
The  discharge,  which  is  often  quite  profuse,  is  always,  at  first,  unliealthy,  ichorous, 
or  sanguinolent,  and  irritating;  by  degrees,  however,  it  assumes  a  more  favoratde 
character,  and  at  length  acquin-s  al!  the  properties  of  laudable  pus.  The  fftor  is 
generally  most  horriltle,  sickening,  and  overpowering;  tainting  the  atmosphere  of  the 
apartment,  and  exerting  a  most  prejudicial  etfect  upon  the  patient,  unless  prompt  and 
effert.unl  measures  are  adopted  for  its  correction.  The  emanation  is,  of  course,  rnther 
from  the  dead  parts,  now  called  a  slonjrh,  thnn  from  the  gap,  or  trough,  which  lies 
between  them  and  the  living.  As  the  separation  progresses,  granulations  grndiially 
q»ring  op  along  the  raw  border,  exhibiting  the  usual  appearances  of  healthy  bodies 
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of  this  kind  in  other  situations^  and  ftirnishing  an  abundance  of  thick,  yellowish  pus, 
which,  while  it  sservL-s  to  shield  them  from  the  rude  contact  of  the  air,  affords  the 
surgeon  an  excellent  upportuuity  of  judging  of  the  nature  of  the  ulcerative  action, 
or,  in  other  words,  ut  the  state  of  the  part  ami  83'8tem. 

Wljile  these  chanpus  iii-e  guiiig  on  between  the  tlead  and  living  parts,  for  the  rid- 
dance of  the  former,  and  the  btnefit  of  the  latter,  all  the  ordinary  phenomena  of 
inll.Minrnation  are  phiinly  visible  in  the  Btructures  above  the  breucli,  nature  being  busy 
in  throwing  up  her  walls  of  defeuce  by  pouring  out  a  liberal  Kiipply  of  plastic  matter 
into  the  meshes  of  the  cellular  tissue.  In  this  wa}'  the  surviving  structures  are 
solidified  and  fortiflcd  against  the  ingress  of  air,  and  also,  at  least  in  some  degree, 
against  the  absorption  of  pus. 

The  manner  in  which  the  vessels  are  closed  in  mortification,  so  as  to  prevent  hemor* 
rhage  during  slougliiiig,  is  worthy  of  passing  notice.  As  was  before  stated,  both 
the  arteries  and  veins  possess  an  astonishing  conservative  power,  by  which,  at  least 
in  niniiy  cases,  they  are  enabled  to  maintain  their  vitality  in  the  midst  of  the  dead 
and  perishing  structures.  At  length,  however,  they  also  yield  to  the  devastating 
iulluence,  but  not  before  their  contents  have  liecome  thoroughly  coagulated  and  firmly 
adherent  to  their  inner  wills,  tlierehy  hermetically  sealing  their  orifices.  Hence,  no 
bleeding  can  occur;  aiid  for  the  same  reason  there  is  often  no  hemorrhage  whatever 
during  the  artificial  set'tion  of  the  part,  inasmuch  ns  the  clots  of  blood  frequently 
extend  a  considerable  distance  beyond  the  hue  of  demarcation. 

TrKotment The  treatment  of  acute  mortification  is  conducted  upon  the  general 

principles  applicable  to  that  of  iuUammation.  When  this  event  is  about  to  occur  in 
a  person  of  strong,  robust  habit,  with  a  vigorous  pulse,  and  a  red,  fiery,  and  painful 
condition  of  the  part,  the  indication  is  to  draw  blood  by  venesection  and  leeching, 
to  make  free  use  of  the  autimonial  and  saline  mixture,  along  with  a  sufficiency  of 
morpliia  to  alluy  pain  and  quiet  the  heurt's  action,  and  to  cover  the  affected  surface 
with  a  large  blister,  to  paint  it  with  iudine,  or  to  keep  it  constantly  wet  with  satur- 
nine and  anodyne  lotions,  cither  tepid  or  cold,  as  ma}'  be  most  agreeable.  When 
the  local  action  is  accompanied  with  severe  swelling,  punctures,  scarifications,  or 
incisions  slionld  be  made,  freely  and  early,  in  order  to  afi'ord  vent  to  efluscd  fluids,  to 
relieve  congestion,  and  to  moderate  [tain  and  tension.  The  ai>proach  of  gangrene 
may  often  be  averted,  certainly  materially  checked,  by  the  timely  use  of  a  bliister, 
large  enough  to  cover  in  not  only  the  \vhole  of  the  inflamed  part,  Init  also  a  portion 
of  the  healthy  skin,  and  retained  sufficiently  long  to  ell'ect  thorough  vesication.  I 
am  satisfied,  from  observation,  that  there  is  generally  no  more  efiicient  remedy.  It 
is  [larticuljirly  valuable  in  the  idiopathic  form  of  the  disease,  Blttioiigh  it  is  not 
without  its  benefit  in  the  traumatic.  I  was  first  led  to  use  it  from  its  great  efficacy 
in  erysipelas,  where  it  unquestionably  very  frequently  averts  the  occurrence  of  gan- 
grene altogether;  and  it  is  well  known  to  the  American  surgeon  that  it  was  a  favorite 
means,  in  tliis  affection,  in  the  hands  of  Physick. 

When  mortification  has  actually  occurred^  our  line  of  conduct  must  of  course  be 
different  from  what  it  is  when  we  are  watching  its  Approaches.  The  symptoms  may 
still  be  of  a  sthenic  nature,  as  will  probably  be  the  case  when  the  patient  is  young 
and  robust,  and  the  part  in  varied  is  of  triflinn;  importance  to  life.  Mevertheless,  it 
will  hanlly  be  proper,  even  then,  to  indulge  in  further  depletion,  certainly  not  in 
venesection  ;  leeching  may  be  admissible,  and  we  may  perha]>s  continue,  in  a  mode- 
rate degree,  the  iuternal  use  of  autiphlo^isties;  cautuiusly  and  warily,  however,  lest 
they  lie  instrumental  in  bringing  on  premature  exhaustion,  and  thus  placing  life  in 
jeopardy.  When,  on  the  contrary,  the  patient  is  feeble,  tlie  pulse  small  and  frequent, 
and  the  tongue  already  covered  witli  a  brownish  fur,  clearly  denotive  of  an  asthenic 
state  of  the  system,  stimulants  and  tonics  must  be  employed,  and,  in  fact,  every 
means  taken  to  husband  the  remaining  ])owers  of  the  constitution.  The  best  reme- 
dies then  are  quinine,  tincture  of  iron,  camplior,  and  opium,  alone  or  variously  com- 
bineil,  together  with  wine  whey,  pure  wine,  or,  what  is  far  better  than  either,  brandy, 
gin,  or  whiskey.  The  <liet  must  be  ns  notirishing  and  concentrated  as  possible,  so 
that,  while  it  aJfords  the  greatest  amount  of  sustenance  in  the  smallest  space,  it  may 
not  oppress  by  its  weight  and  bulk.  The  articles  generally  selected  are  the  different 
animal  broths,  beef  essence,  arrowroot,  tapioca,  sago,  broma,  and  corn  starch,  which 
are  commonly'  well  borne  by  the  stoma**!),  especially  if  properly  seasoned.  The  m>)st 
potent  iiilernal  remedies,  properly  so  called,  are  quinine  and  iron;  full  doses  of  opium, 
to  (dlay  pain  and  procure  sleep;  and  brandy,  in  the  form  of  uiilk-punch.     Little,  if 
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any,  confidence  is  to  be  placed  in  carbonate  of  lunmonia,  musk,  castor,  and  valorisin, 
so  mucb  vaunted  by  some  of  tlie  older  writers,  niid  stitl  oceasionally  exhibitt'd  by 
modem  practitioners;  these  articles  possess  ni>  hlnr>d-geneniliiig  pnwer,  ami  rarely 
do  mucb  a;oo4l  even  as  nervines.  The  system,  in  such  a  state,  requires  something 
more  active  and  permanent,  and  there  are  no  means  bo  well  calculated  to  fulfil  this 
iDdication  as  those  just  mentioned. 

Whatever  measures,  of  a  geuoral  nature,  be  adopted,  the  utmost  attention  must 
be  paid  to  cleanliness  and  ventilation.  Sponging  tiie  surface  several  times  a  day 
with  tepid  salt  water,  or,  if  there  be  mnch  perspiration,  with  a  strong  solution  of 
alum,  will  be  highly  beneficial,  especially  if  not  carried  to  fatigue;  the  body  and 
bedclothes  mast  be  frequently  changed ;  and  the  windows  should  either  be  kept 
eOQStantly  open,  or  be  often  raised,  in  order  to  secure  the  admission  of  pure  air,  so 
essential  to  the  healthful  reaction  of  the  system  in  disease. 

The  object  of  the  local  treatment  is  to  allay  fetor,  which  is  generally  so  excessive 
in  acute  gangrene,  and  to  promote  the  rajjid  separation  of  the  sloughs.  The  first 
of  these  measures  isl>cst  accomplished  by  the  liberal  use  of  permauganate  ofpotassa, 
the  chlorides,  or  Labarraqne's  disinfecting  liquid,  8|>rinUk'd  freely  upon  the  parts, 
as  well  as  upon  the  body  and  bedclothes;  the  second,  by  the  steady  appticntion  of 
fermenting  cataplasms,  or  the  warm-water  dressing,  simple  or  medicate*!.  The 
charcoal  poultice,  formerly  so  much  in  vogue  in  such  cases,  is  now  seldom  employed, 
cm  account  of  the  manner  in  which  it  discolors  and  obscures  the  inflamed  surface, 
thereby  interfering  with  the  proper  examination  of  its  true  ct>ndition.  The  ordinary 
jeast  poultice  is,  on  the  whole,  as  eligible  an  application  as  can  well  be  made;  where 
an  additional  stimulant  is  required,  recourse  maybe  had  to  camphor  water,  chlo- 
rinated sod.H,  chloride  of  zinc,  or  some  of  the  acids,  as  the  nitric,  pyroligneous,  and, 
alx>ve  all,  the  carbolic,  tlibited  with  fiom  twenty  to  forty  parts  of  water;  pieces  of 
lint  wet  with  any  of  these  fluids  being  laid  in  the  gap,  and  kept  in  place  by  the 
cataplasm. 

When  the  sloughs  are  tardy  in  separating,  advantage  may  be  derived  from  the 
use  of  the  knife,  with  care,  in  making  the  dissection,  not  to  interfere  wiih  the  living 
tissues,  mucb  less  with  any  important  vesHcls.  For  want  of  due  |>rccaution  in  per- 
forming this  little  operation,  much  suffering  is  sometimes  entailed,  and  J  have  wit- 
nessed several  cases  where  the  patient  was  absolutely  destroyed  by  it;  for,  when 
the  powers  of  life  are  greatly  reduced  by  the  elfccts  of  the  gangrene,  the  most  insig- 
nificant blee<ling  and  the  most  trifling  shock  may  prove  fatal. 

Clearance  having  been  effected  of  the  dead  and  putrid  mass,  the  next  object  is  to 
promote  the  granulatiug  process,  by  the  steady  us^e  of  emollient  and  soothing  dress- 
ings; aided,  if  necessary,  by  the  nitric  acid  lotion,  nitrate  of  silver,  solutions  of 
copper,  lead,  or  zinc,  balsam  of  Peru,  tincture  of  benzoin,  creasote,  and  similar 
articles.  Proper  attention  must  also  be  paid  to  the  state  of  the  system,  every  ellbrt 
being  made  to  rebuild  it  by  suitable  tonics,  nourishing  food,  and  change  of  air.  As 
soon  as  the  granulations  begin  to  assume  a  healthy  aspect,  as  indicated  by  their 
florid  color,  and  the  thick,  yellowish  character  of  the  discliarges,  the  healing  process 
will  generally'  progress  best  under  the  most  simple  drt-ssiugs,  serving  merely  m^  pro- 
tectives  against  friction  and  rude  exposure;  as,  opiate  cerate,  or  a  light  linseed 
poultice.  If  the  sore  be  large,  cicatrization  may  be  promoted  by  touching  its  edges 
lightly  once  a  day  with  solid  nitrate  of  silver,  and  drawing  them  gently  together 
with  adhesive  strips.     Skin-grafting  will  also  l>e  ailvautagcous. 

In  connection  with  this  subject  the  question  of  ampufation  neoessarily  arises. 
Under  what  circumstances  is  thia  operation  necessary  or  proper?  Should  it  be 
performed  while  the  mortification  is  stiil  in  progress,  or  postponed  until  it  is  com- 
pleteh-  arrested,  and  a  line  of  demarcation  is  formed?  These  are  im|>oitunt  points, 
and  they  should  therefore  alw.iys  be  duly  considered;  for  it  is  the  Bolemn  duty  of 
the  surgeon  to  save  not  only  the  life,  but.  also,  if  possible,  the  limb  of  his  jjatient. 
The  object  should  be  to  preserve,  not  to  mutilate;  since  it  is  a  tliousand  times  more 
creditable  to  his  skill  and  judjjmcnt  to  save  one  extremity  than  to  lop  off  a  hundreil, 
however  adroitly  it  may  be  done. 

In  attempting  to  settle  this  question,  speci.al  reference  mtist  be  had  to  the  nature 
of  the  mortification,  or  the  causes  under  the  influence  of  which  it  is  d<'vclnpcd  ;  for 
experieoce  has  shown  that  the  two  forms  of  the  disease  generally  recpiire  dift'ecent 
treatment.  Thus,  in  idiopathic  gangrene  the  rule  is  never  to  amputate  until  the  sur- 
geon is  assured,  by  the  establishment  of  a  circle  of  demarcation,  that  both  the  part  and 
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system  are  in  a  condition  to  bear  tlie  shock  of  the  oj^ratjon,  and  that  death  has 
been  completely  arrested.  Eveu  further  delay  may  be  demauded,  if,  upon  careful 
investigation,  it  he  found  that  the  patient  is  still  feeble  from  the  effects  of  ibe 
inortiQeatiou ;  that  he  Inuks  pale  and  wan ;  that  he  has  a  weak  and  shattered  pulse; 
iu  short,  that  everything  is  denotive  of  a  broken  state  of  his  constitution.  To 
amputate  under  such  circumstauees  would  greatly  endanger  the  result,  if  not  posi- 
tively destroj^  the  patient ;  proper  allowance  must  also  be  made  for  the  loss  of  blood 
and  the  shock  which  must  of  necessity  follow  the  use  of  the  knife,  both  of  which, 
even  when  the  greatest  care  is  takou  in  perl'oriniug  the  operation,  are  often  most 
serious.  If,  on  the  other  hand,  the  powers  of  the  system  are  Bufticiontly  active,  if 
there  is  no  apparent  contaniinulion  of  the  fluids  and  solids,  and,  altove  all,  if  nature 
is  making  a  vigorous  effort  to  arrest  the  extension  of  the  malady,  there  is  no  reason 
for  delay,  and  therefore  the  sooner  the  offensive  parts  are  removed  the  more  likely 
will  the  case  be  to  have  a  favorable  termination;  the  system  is  prepared  for  the 
emergency,  and  will  soon  react  from  any  depression  that  may  ensue  from  the  employ, 
ment  of  the  knife.  Longer  delay,  in  truth,  should  not  be  thought  of,  seeing  what 
pernjcioas  influence  the  retention  of  the  dead  structures  must,  hy  their  putrid  and 
fetid  condition,  exercise  upon  the  system,  already  weakened  to  an  unreasonable  extent 
by  the  disease  before  the  tissues  were  fully  deprived  of  \'itality. 

From  this  treatment  that  of  traumatic  gangrene  is  altogether  different ;  here  the 
extinction  of  vitality  is  usually  more  rapid  and  extensive,  and  hence  to  wait  always, 
or  eveu  generally,  for  the  aiii)earance  of  a  line  of  demarcation,  wonld  bo  virtually,  in 
many  cases,  to  consisin  the  patient  to  the  grave  without  making  an  effort  to  rescue 
him  from  the  impemling  danger.  When  injury  of  an  important  artery,  nerve,  or 
joint  is  the  cause  of  tlie  mortification,  amputation  can  hardly  be  performed  too  soon; 
nothing,  certainly,  can  be  gained  by  delay,  which,  even  in  a  few  hours,  may  put  the 
case  beyond  our  reach,  such,  not  unfrequentl}-,  is  the  swiftness  with  which  death 
travels  along  the  affected  limb.  This  is  particularly  liable  to  happen  in  railway, 
factory,  and  steamboat  accidents,  which  are  so  common  in  this  country-,  and  which 
are  olten  of  the  most  frightful  nature,  pulpifying  the  soft  parts,  laying  open  large 
vesaeU  and  joints,  and  literally  crushing  the  bones  into  atoms.  Under  such  circum- 
stances the  judicious  surgeou  will  of  course  amputate  at  once,  the  very  moment 
suQicient  reaction  has  taken  place  to  enable  the  system  to  btar  the  operation  ;  but 
instances  often  occur  where  the  case  has  been  neglectoil,  or  ill  managed,  and  where 
death  of  the  parts  has  already  set  in  before  we  are  consulted.  Now  it  is  precisely  in 
such  a  case  as  this  that  the  question  will  arise  in  regard  to  the  propriety  of  immediate 
action,  and  much  judgment  and  experience  are  fre<iuently  required  to  enable  us  to 
come  to  a  eorrwt  decision.  The  proper  procedure,  I  think,  is  not  to  hesitate, 
if  the  state  of  the  system  is  such  as  to  warrant  the  belief  that  it  will  be  able 
to  bear  the  shock  of  the  operation;  but  I  should  certainly  refniin  from  it  if  the 
patient  was  so  far  exhausted  as  to  render  it  probable  that  he  wouhl  sink  under  it. 
In  that  event,  I  should  endeavor  to  rally  him  by  the  free  use  of  cordials,  as  wine, 
branilj',  and  quinine,  and  use  the  knife  as  soim  as  a  favorable  change  occurred.  If 
this  did  not  arise,  it  would  \)e  better,  in  my  judgment,  to  let  him  perish  than  to  bring 
surgery  into  discre^lit. 

Tlie  question  of  amputation  in  gangrene  from  emW/«m  is  an  important  one,  but,  in 
the  existing  state  of  tlie  science,  undecidabk*.  It  may  be  stated,  however,  in  general 
terms,  that  the  ojK'ration  should  be  performed  without  delay  when  the  destructive 
action  is  rapidly  advancing,  provided  the  patient  is  free  fnmi  serious  organic  disease, 
and  is  otherwise  in  a  condition  to  sustain  the  shock  and  loss  of  blood.  When  the 
reverse  is  the  case,  the  proper  plan  is  to  wait  for  a  line  nf  demarcation;  and  a  similar 
course  should  be  adoptc<l  when  the  mortifloation  is  more  chronic  and  is  evidently 
depeudeut  upon  the  presence  of  a  clot  in  the  principal  artery  of  a  limb  near  the 
trunk. 


2,   CHRONIO  MORTIFICATION. 

There  is  a  form  of  mortification,  in  many  respects,  the  very  opposite  to  the  one 
just  described,  to  which,  therefore,  the  term  chronic,  or  dry,  may  very  properly  he 
applied.  It  is  characterized  by  the  remarkable  tardiness  of  its  progress,  by  the  absence 
of  humidity,  and  by  the  deep  color  of  the  skin,  which,  when  the  loss  of  vitality'  is 
complete,  is  as  black  as  a  piece  of  charcoaL 
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Clironte  0*agr«na  «f  tliA  Tttt,  Iha  DIkmim  being  ArTeal«d,  aod  lh«Fkiti 

Codvrgolag  S«pitr*lion. 


One  of  the  best  types  of  this  variety  of  mortification  is  what  is  now  generally  known 
as  senile  gangrene,  from  the  fact  that  it  is  most  commou  in  elderly  subjects.  It  is 
the  same  diseaae  which  was  so  admirably  portraycti,  for  the  fiiht  time,  by  Percivall 
Pott,  of  London^  under  the  appellation  of  mortiticalioii  of  llie  '■^  t(K>8  and  leet,"  and 
which,  for  this  reason,  is  still  frequently  called  by  his  name.  It  generally  teginn  upon 
the  inside  of  one  of  the  small  toes  as  a  little  dark,  Muisb,  or  purple  Bpock,  not  larger, 
periiaps,  thiui  a  mustard-seed,  which  is  soon  succeeded  by  a  minute  vesicle  filled  with 
a  sieruus,  ichorous,  or  sanguinolent  fluid,  and  which,  bursting,  exposes  a  black  surface 
beoeatJi,  perfectly  cold  and  insensible.  This  spot  gradually  spreads  in  different  direc- 
tions until  it  involves  the  whole 

foot,  as  in  fig.  33,  as  high  up,  Fig.  33. 

in  many  instances,  as  the  ankle, 
or  eren  the  midf^Ue  of  the  leg, 
although,  in  general,  the  patient 
dim  long  before  it  reaches  that 
ntuation.  Occasional!}-,  the 
mortification  begins  on  several 
toee  simultaneousU'^,  or  in  pretty 
npid  succession ;  and  I  have 
met  with  examples  in  which  it 
irst  showed  itself  upon  the  heel 
tod  Instep.  Dr.  Charles  Marr 
luia  frommunicated  to  me  the 
particulars  of  a  case  in  which 
(be  disease  was  confined  to  the 
lower  and  back  part  or  the  leg ; 
and  in  an  elderly  fomak  under  my  charge  at  the  Philadelphia  TTospital,  the  gangrene 
never  extended  beyond  the  big  toe.  However  this  may  be,  the  piirt  alw.iys  exhibits 
a diaracterlstic  appearance;  it  is  perfectly  dry  and  withered,  cold,  inseusiWe,  wlor- 
leu,  or  nearly  so,  and  as  black  as  charcoal,  tlie  limb  looking  as  if  it  were  unnaturally 
gmall,  as,  in  fact,  it  generally  is.  During  the  jirogress  of  the  mortification,  especially 
if  this  is  somewhat  ra|iirl,  the  skin  has  occasioiudly  a  mottled,  purplish  aspect,  owing 
to  the  coagulation  of  the  blond  in  the  sufwrtlrinl  veins. 

The  disease  is  usually  preceded  and  3Ccomj>anied  by  pains  in  the  toes  and  foot, 
darting  about  in  diti'erent  direction.s,  and  liable  to  nocturnal  exacerbations,  preventing 
sleep,  and  rapidly  undcrmiiiiug  tiie  general  health.  These  pains,  which  are  of  a 
burning,  scalding,  or  stinging  character,  are  often  referred  by  the  patient  to  the  effects 
of  gout  or  rheumatism,  particularly  if  he  was  formerly  subject  to  attacks  of  that 
nature;  they  steadily  increase  with  the  spread  of  the  disease,  and  can  be  relieved 
only  by  the  free  use  of  anoflynes.  The  depeudcTit  posture  commonly  aggravates 
them,  but,  in  a  csise  which  I  saw  along  with  Dr.  Mjihlon  M.  Levis,  of  this  city,  the 
sring  was  immensely  augmenteil  whenever  the  limb  was  elevated  even  for  a  few 
lentH.  The  consequence  was  tiiat  the  patient,  a  man  eiglily-three  years  of  age, 
ma  constantly  obliged,  during  the  day  as  well  as  the  night,  to  let  his  foot  hang  down. 
in  some  instances,  the  alten<lant  pains  are  extremely  slight,  f'on.siderable  swelling 
is  occasionally  present  above  the  site  of  the  mortification  ;  and  cases  occur,  although 
rarely,  in  which  the  whole  extremity  is  very  awlematous,  exquisitely  sore,  and  of  a 
pale  ro.se  color,  or  marked  by  an  erysipelatoua  hkish. 

Although  in  general  tliis  form  of  gangrene  is  strietiy  chronic,  an  instance  ocea- 
noniUly  occurs  in  which  it  spre.mls  uitii  sucli  rapidity  as  to  entitle  it  to  the  term  acute. 
The  mu#it  remarkable  CAse  of  this  kind  that  I  hsive  ever  seen,  hafipened  in  a  slont,  fat 
female,  sixty-four  years  of  age,  a  patient  of  Dr.  Coa^I,  of  this  city,  long  subject  to 
itUicks  of  gout.  The  gangrene  commence*!  in  tlie  big  tfKS  from  which,  in  less  than  a 
fortnight,  it  spread  over  the  entire  font  and  lower  half  of  the  leg.  The  parts  were 
M  Mack  as  charcoal,  shrivelled,  horribly  fetid,  and  excessively  painful, 

Well-raarke<l  constitutional  symptoms  attend  this  complaint,  usually  from  the  very 
finrt,  and  sometimes  even  before  there  is  any  local  evidence  of  its  presence.  They 
are  of  an  asthenic  type  either  from  the  beginning,  or  they  soon  become  so.  The 
pulse  is  feeble  and  upwards  of  one  himdred  ami  twenty  in  the  minute,  quick,  sharp, 
and  irritable.  The  tongue  is  coated  with  a  brownish  fur,  dry,  and  more  or  less  trem- 
aloas;  the  appetite  is  impaired ;  the  bowels  are  costive;  the  alvine  evacuations  are 
fetid;  the  urine  is  scanty  and  high-colored;  the  sleep  is  interrupted  by  pain  and 
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frightful  dreams  ;  the  strength  rapidly  decliues;  and  the  patient  gradually  dies  from 
Bbecr  exhaustion,  the  period  between  tliis  event  and  the  eomuienceujent  of  tbe  attttck 
varying  from  six  weeks  to  three  or  four  months. 

This  form  of  gangrene  occurs  iu  both  sexes,  probably  vrith  nearly  equal  frequency, 
althoiiiili  it  was  formerly  supposed  to  be  more  common  in  men  than  iu  women.  It 
attacks  all  classes  of  individuals,  the  rich  and  the  poor,  the  idle  and  the  iiiduslrious, 
the  ternpt-nite  and  the  dissijjated.  Nearly  all  the  cases,  probably  altogether  a 
himdred,  tlint  have  come  under  my  notice,  occurred  among  tbe  middle  and  poorer 
oriicrs  f>f  the  community.  Mr.  Pott  was  of  opinion  that  tbe  disease  was  peculiiir  to 
the  ol  i,  but  subsequent  experience  has  shown  that  it  may  take  place  at  dill'erent 
periods  of  life;  and  withiu  the  last  twenty  years  numerous  cases  of  it  bare  l>ecn  wit- 
nessed in  children  under  ton  ^'cars  of  age.  It  has  been  coiijeitured  that  a  gouty  and 
rheumatic  ternperament  predisposes  to  its  development,  and  there  are  many  facts 
upon  record  which  would  seem  to  countenance  such  aa  idea.  Again,  it  has  licen 
asserted  that  particular  modes  of  life,  as  indolence  and  huge  feeding,  powerfully  con- 
tribute to  its  production. 

From  the  form  of  chronic  mortification  now  described  few  patients  recover.  In 
most  instances,  the  disease  proceeds  steadily,  or  with  an  occasional  temporary  inter- 
mission, to  a  fatal  termination  from  sheer  exhaustion  of  the  syste™-  In  a  case  of 
senile  gangrene,  in  a  miui  sixty-two  years  of  age,  recently  under  my  care,  the  im- 
mediate cause  of  death  was  opisthotonos.  Now  and  tlien,  as  when  the  powers  of  life 
are  not  too  much  undermined,  the  morbiil  action  is  arrested,  nnd  spontaneous  ampu- 
tation takes  place,  followed,  after  long  suffering,  b^'  recovery.  The  event  is  denoted 
by  tlie  establishment  of  a  tine  of  demarcation,  immediately  ai.H>ve  which  the  surface 
exhibits  a  dusky,  erysipelatous  blush,  very  ditl'erent  from  what  nsually  occurs  in  or<]i- 
nary  gangrene.  The  alougliing  process  is  generaUy  attended  with  severe  pain  and  tha 
most  offensive  odor. 

The  cause  of  senile  mortification  was  not,  until  recently,  at  all  understood.  Mr. 
Cowper,  the  anatomist,  had,  it  is  true,  advanced  the  idea,  now  become  general,  that  It 
was  owing  to  calcitication  of  the  arteries,  but  his  researches  had  not  been  conducted 
upon  a  sufflciently  extensive  scale  to  juatify  the  positive  conclusions  which  motlem 
observation  has  so  fully  eatablishcd.  The  result  of  ni}'  own  dissections  is  very  di-ci- 
dedly  in  favor  of  this  view,  ralcificalion  of  the  arteries,  however,  is  merely  a  predis- 
posing, not  tlie  immediate,  cause  of  the  lesion,  which  consists  in  the  formation  of 
fibrinous  clots  closing  np  the  caliber  of  the  vessels,  and  thus  mechanically  inter- 
cepting the  passage  of  tlie  blood.  I  have  ascertainetl  t!iat  the  principid  obstruction 
occasionally  exists  at  a  considerable  distance  from  the  seat  of  the  disease.  Thus,  I 
have  found  the  occlusion  limited  altogether  to  the  femoral  artery,  the  popliteal,  or 
the  coramencemeut  of  the  tibial  and  filtular.  In  most  cases,  however,  it  aU'ects  also 
the  smaller  branches.  TJie  concretions  generally  exist  in  various  degrees  of  develop- 
ment, from  recent  coagulation  of  the  blood  to  complete  organization ;  hence,  while 
some  may  he  eiisily  detached,  othere  arc  firmly  adherent  to  the  sides  of  the  vessels. 

What  the  immediate  cause  of  these  clot  formations  is,  has  not  been  determijied. 
It  has  been  alh'ged  that  it  is  owing  to  the  interception  of  the  fihrin  of  the  blood  by 
the  roughened  walls  of  the  arteries  consequent  up*>n  the  calcification;  but  there  can 
hardly  be  .any  doubt  t!mt  it  Is  due  to  an  effusion  of  plastic  matter,  the  result  of 
chronic  inflammation  of  the  serous  membrane,  thereby  favoring  the  adhesion  of  the 
blood  and  its  conversion  into  clots. 

A  very  remarkable  form  of  chronic  gangrene  ia  sometimes  caused  by  the  inordi- 
nate use  of  ergot,  spurnt)  rye,  or  secale  cornutum.  The  affection,  which  b.is  occa- 
sionally prevailed  endemically,  has  hitherto  been  olwerved  chiefly  in  France,  CJermany, 
and  Switzerland,  in  certain  districts  of  which  rye  bread  forms  a  principal  article  of 
diet.  When  ergot  enters  largely  into  tbe  composition  of  the  flour,  as  it  is  apt  to  do  in 
very  wet  seasons,  and  is  employed  for  any  length  of  time,  it  is  liable  to  cause  morti- 
fication in  the  remote  parts  of  the  body.  The  attention  of  the  profession  was  first 
prominently  directed  to  the  subject  in  IftTC!,  by  Mons.  Dodard,  a  French  physician, 
and  since  then  it  has  frecjuently  been  noticed  by  other  writers.  For  a  long  time 
doubts  were  entertnined  respecting  the  power  of  ergot  to  produce  this  effect,  which 
were  finally  solved  by  .Monsi.  Tessier,  at  the  instance  of  the  lioyal  Academy  of  Me- 
dicine of  Paris.  He  selected  for  his  experiments  various  animals,  especially  pigs, 
ducks,  and  turkeys,  which  he  fed  exclusively  upon  ergot ;  he  found  that  most  of  them 
died  from  the  tenth  to  the  twenty-fourth  day,  and  that  distinct  marks  of  mortification 
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exifited  in  the  bodies  of  all,  both  extcrinilly  and  internally.  Since  the  poisonous  eHi'uta 
of  this  subistauce  hiive  become  so  well  uudeiatood  the  disease  has  almost  entirely  dis- 
apIN?are<l,  iiud  in  this  country  I  am  not  aware  that  it  haa  ever  been  noticed  in  the 
human  subject.  It  is  said,  however,  to  hiive  prevaUed  extensively  among  the  homed 
llle  of  Chester  County,  in  this  i?t:ite,  in  lsl9,  and  in  the  folluwiiig-  year  In  Oningt* 
ily,  New  York,  as  was  supiiosed,  from  the  free  u^e  of  a  species  ot  green  grass,  the 
poa  virtdts^  the  Bee<ls  of  which  were  allected  with  ergot. 

The  manner  in  which  ergot  acts  in  producing  this  disastrous  effect  has  not  been 
explained.  It  is  very  singular  that  its  virulence  should  explode  upon  those  parts  of 
the  b<xly  which  are  most  remote  from  the  heart,  as  the  feet  and  legs,  and  the  corre- 
Pfionding  fxirtiona  of  the  upjK'r  extremities,  along  with  the  nose,  chin,  and  ears.  1  am 
myst'lf  inclinwi  to  Itelieve  that  the  primary  impression  of  the  poison  is  mnile  ujton 
the  bloo<^l,  rendering  it  abnorraidly  stimulant  and  plastic;  and  the  secondary  upon 
tiie  inner  coat  of  the  arteries,  which,  beenming  inflamed,  tiiereby  intercepts  the  liquid, 
and  thus  leads  to  the  formation  of  fibrinous  clots.  In  a  word,  there  is  reason  to 
believe  that  mech.anical  obstruction  of  the  vessels  is  the  direct  and  immediate  cause 
of  the  gangrene,  and,  if  this  idea  be  correct,  we  cannot  fail  to  discover  the  closest 
analogy  between  this  form  of  the  disease  and  si-nile  mortification  described  in  a  pre- 
vioua  page.  It  is  much  to  be  regretted  that  Dodard,  Is'oel,  Hossau,  (iassoutl,  and 
Ctbten^  kTio  have  left  such  admii-able  descriptions  of  the  external  characters  of  this 
strange  affection,  should  not  have  given  us  any  account  of  its  patholngieal  anatomy. 
Jklortification  from  ei'gotism  has  been  observed  at  all  perioils  of  life ;  it  is  usually 
pre«.>eded  by  discoloration,  pain,  and  burning  heat,  which,  sulisiding  in  the  couree 
of  four  or  five  days,  hmve  the  parts  cold,  dry,  html,  in.sen.Hil^le,  of  a  uniform  black 
color,  and  free  from  fetor.  It  generally  begins  in  the  toes,  whence  it  gradually  ex- 
tends over  the  foot  and  leg,  until,  in  some  cases,  it  reaches  as  high  up  as  the  hip. 
Occasionally  it  appears  simultaneously  both  in  the  lower  nnd  upper  extremities,  as 
well  as  in  the  nose  and  ears.  Sometimes  the  disease  is  accompanied  by  considerable 
swelling  and  b^'  the  most  excruciating  pain,  allowing  the  patient  no  rest  da}-  or  night. 
The  constitutional  symptoms  varj',  being  at  one  time  very  slight,  at  nnothcr  exces- 
sive; in  general,  however,  the  patient  is  tormented  witii  fever,  thirst,  restlessness, 
and  high  delirium.  Under  favorable  circumstanccg  ulcerative  action  is  set  up,  and 
this,  gradually  progressing,  at  length  eventuates  in  spontaneous  amputation  of  the 
sphacelated  structures. 

Chronic  gangrene  is  occasionally  associated  with,  if  not  directly  dcpemlent  upon, 
organic  disease  of  the  kidneys,  especially  that  form  of  it  which  is  attended  with  sac- 
charine diabetes.  Cases  of  this  description  have  Tieen  reported  by  different  observers, 
especially  bj'  Marshal  de  Calvi  and  Venieuil,  lioth  of  whom  have  drsiwn  special 
attention  to  the  subject  in  elaborate  memoirs,  published,  respectively,  in  1864  and 
1866.  The  parts  generally  affected  are  the  lower  extremities  of  old  persons;  the 
malady  occurring  mostly  in  patch-like  8p»t,Sf-and  nearly  always  terminating  fatally 
within  a  short  time  of  the  outbreak  of  the  local  trouble.  The  uiine,  in  some  ot  the 
cases,  is  both  saccharine  ami  albuminous. 

Anomalous  cases  of  clironic  ninrtification  occasionally  occur,  of  so  obscure  a 
duuracter  as  to  render  it  impossible  to  refer  them  to  any  particular  division  of  the 
disease,  as  in  the  extraordinary  instfince,  recorded  in  the  I'hiladelphia  JVIedical  Ex- 
tminer,  by  Dr.  Bernard  Henry,  of  tliis  city,  the  patient,  a  femtde,  forty-two  years  of 
age,  having  gangrene  of  all  tiac  extremities,  from  the  efi'ects  of  which  she  linally  died. 
She  was  the  mother  of  nine  children,  was  of  intempernte  habits,  and  had  fonnerly 
had  8_\7)hilis.  The  disease  was  preceded  by  stinging  nnd  burning  pains  in  the  hands 
and  feet,  which,  together  with  the  tip  of  the  nose  and  the  skin  of  the  knees,  gradually 
attumed  a  black,  dry,  and  shrivelled  appearance,  the  gangrene  eventualh-  extending 
beyond  the  middle  of  the  arms  nnd  legs.  The  only  lesion  revealed  on  dissection  was 
•orae  contraction  of  the  left  auriculo-ventriealar  orifice,  slightly  obstructing  the  flow 
of  blood  into  the  aorta.  The  arteries  were  free  from  calcification  and  atheromatous 
deposits. 

Treatment. — Much  diversity  of  opinion  still  exists  among  authors  respecting  the 
proper  method  of  treatment  in  chronic  mortification ;  some  favoring  stimulating 
jures,  while  others  are  the  warm  and  avowed  advocates  of  dejiletion,  just  as  if  it 
possible  in  a  ilisease  which  exhibits  such  n  protean  charncter  to  lay  down  any 
one  plan  that  shall  he  applicable  to  all  cases.  When  a  writer  recommentls  an  exclu- 
aire  system  of  treatment,  and  especially  when  ke  inculcates  the  adoption  of  that 
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treatment  with  extrnortliuary  enlbusiasin,  tinctured,  perhaps,  with  a  sense  of  bittcraess 
which  ncithtT  the  subject  nor  the  occasion  demands,  his  views  may  well  be  received 
with  some  di«gree  of  idlowiiuce;  and  to  uo  surgical  topic  is  this  remark  more  jnstly 
apphcable  than  to  that  under  consideration.  If  the  reader  will  take  the  trouble  to 
peruse  the  literature  of  the  profession  upon  this  subject  from  the  time  of  Mr.  iNjtt 
down  to  our  own,  ho  cannot  fail  to  be  struck  with  the  truth  of  this  i-emark,  nor  fail 
to  lam<.'nt  the  uncertainty  of  medical  doctrine  and  practice.  How  are  we  to  reconcile 
such  discrepancies  y  Hy  supposing  that  diUerciit  practitioners  have  had  totally  dif- 
ferent and  opposite  classes  of  cases,  or  that  the  disease  varies  in  diflerent  countries 
and  at  ditferent  seasons,  being  now  attended  with  high  excitement,  and  now  with 
great  depression  ?  Such  occurrences  are  possible,  but  not  probable,  unless  we  con- 
clude that  there  has  been  an  extraordinary  concurrence  of  events,  or  that  the  views  of 
these  opi>osite  partisans  are  founded  upon  the  most  liiuititl  personal  experience.  A 
more  plausible  conjecture  is  that  these  notions  are  incorrect,  from  having  been  de\.lucud 
from  an  insufHcient  number  of  facts,  or  that  they  are  the  offspring  of  preconceived 
hypotheses.  However  this  may  be,  it  is  certain  that  no  one  methoil  of  treatment  is 
ftl)piicable  to  chronic  gangrene,  although,  as  a  general  rule,  the  stimulant  will  be 
found  to  lie  the  most  reliable.  I  have  seen  cases  where,  from  the  robust  state  of  the 
individual,  and  the  character  of  the  pulse,  no  doiil it  could  be  entertauied  about  the 
propriety  of  the  employment,  at  least  to  a  nnxlerate  extent,  of  antiphlogistic  mea- 
sures, where,  indeetl,  even  the  lancet  and  antimony  were  admissible ;  but  I  am  <piite 
sure  that  such  iiist^inees  are  comjiaratively  rare,  and  that,  even  in  thorn,  too  much 
caution  cannot  be  used  in  their  adoption.  Nine  patients  out  of  ten  would  be  injui-ed 
by  this  course.  The  symptoms  are  generally  of  a  typhoid  character  from  the  very 
bei; inning  of  the  malady,  and  not  onlj-  so,  but  the  disease  nearly  always  occurs  in  old, 
worn-out  subjects,  or  in  persons  who  have  long  labored  under  depression  of  the  nervous, 
vascular,  and  muscular  powers,  and  who  are  therefore  ill  able  to  bear  such  a  plan  of 
treatment.  Tonics  and  stimulants,  judiciously  administered,  and  aided  by  appro- 
priate lociU  measures,  constitute  the  proper  mejins  in  such  cases.  Sometimes  a  "mas- 
terly inactivity"  is  more  effective  than  anything  else,  the  surgeon  doing  little  more 
than  watching  the  patient,  and  attending  to  his  diet,  bowels,  and  secretions.  But,  in 
general,  it  will  be  found  tliat  a  supporting  plan  of  treatment  is  abrfolulely  necessary, 
to  prevent  the  system  from  falling  into  a  hopeless  state  of  exhaustion.  Quinine, 
carbonate  of  ammonia,  and  tiincture  of  chloride  of  iron,  with  wine,  wine  whey,  or 
milk  punch,  ami  opium,  are  the  nii>st  important  and  trustworthy  articles. 

Locally,  the  best  remedies  are  the  dilute  tincture  of  iodine,  brushwl  very  thoroughly 
twice  a  day  over  the  whole  of  the  affected  surface,  and  the  use  of  the  boitdage,  applied 
with  mixlerate  force,  and  kept  constantly  wet  with  a  strong  solution  of  opium  and 
acottite  of  lea<l,  Goulnrd'g  extract,  or  hydrochlorate  of  ammonia.  Leeches  are  usually 
objectionable,  as  their  bites  are  sometimes  provocative  of  gangrene,  and  the  same 
remark  is  applicable  to  punctures  and  i/msi^na.  Wrapping  the  affectetl  parts  up  in 
dry  cotton  is  often  very  grateful,  especially  as  there  is  generally  a  fee-ling  of  col<l  in 
them.  By  these  means  the  inflammation  of  the  obstructed  vessels  may  now  and  then 
be  promptly  an-ested,  and  the  further  extension  of  the  mortification  preventecL 

When  sloughing  has  commenced,  the  same  general  principles  of  trejitment  are 
applicable,  as  in  the  ricute  form  of  the  disease,  only  that  the  local  applications  should, 
if  [>ossible,  be  still  more  mild  and  soothing.  The  most  eligible  reme<lie8,  acconling 
to  my  experience,  are  the  nitric  acid  lotiou,  in  the  proportion  of  two  to  six  drops  of 
the  acid  to  the  ounce  of  mucilage  of  gum  arable,  or  the  opiate  cerate,  for  the  ulcerated 
surface,  and  cloths  constantly  wet  with  a  solution  of  clilorinated  soda  for  the  dead, 
especially  if  there  lie  much  fetor.  As  the  parts  become  detached  they  may  be  removed 
with  the  scissors,  but  tliis  must  be  done  with  the  greatest  possible  gentleness,  as  the 
slightest  injury  inflicte<J  upon  the  living  tissues  is  sure  to  be  pro<lnctivc  of  mischief. 

In  regard  to  the  question  of  amputation,  it  is  extremely  difficult  to  offer  any  satis- 
factory opinion-  My  belief,  founded  upon  considerable  exiwrience,  is  that  we  ought 
scrupulously  to  follow  the  practice  long  ago  laid  down  by  surgeons,  not  to  interfere 
until  there  is  a  well-marked  line  of  demarcation ;  and,  indewl,  not  even  then,  unless  it 
is  perfectly  evident  that  there  is  sufflcient  strength  of  the  system  to  boAr  the  shock 
of  the  operation.  1  have,  however,  seen  sevei"al  cases  where  amputation  was  succ<«ded 
by  the  most  happy  results  before  nature  had  ma<le  any  attempt  to  cast  off  the  slough, 
and  that,  too,  iiiKler  circurastances  appai-ently  not  at  all  promising  as  it  respected  the 
powers  of  the  constitution.     Whenever  surgical  interference  is  deemed  advisable,  no 
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m«aQs  should  be  spared  to  support  the  patirnt  with  totiics  and  stiraulaiits,  as  iipmi 
Uifir  ju<Uciou8  use  tlie  chances  of  his  recoverj  will,  in  great  degree,  depeiiil.  W'lu'n 
Uiu  oi)enitLon  is  performetl  prematurely,  or  before  the  synteoi  Las  sutlieieutiy  recovererl 
firocD  the  exhaunted  condition  consequent  upon  the  gangrenous  action,  the  disease  will 
generally  reappear  within  a  few  days  after  upon  the  stump,  or  death  will  follow  from 
sheer  prostration. 

At  what  point  should  the  limb  be  removed  in  this  form  of  mortification  ?  Should  it 
be  cut  off,  as  is  so  generally  done,  close  to  the  line  of  demarcatiuu  J*  Kuch  a  pror-ecMling 
would  only  lead  to  a  sijeedy  recurrence  of  the  disease.  Instead  of  tiiis,  a  remold-  point 
should  be  selected,  one,  if  possilile,  some  distance  above  the  seat  of  the  greatest 
degeneration  of  the  principal  artery  of  the  limb.  Thus,  it  seems  to  me,  as  I  have 
long  taught,  that  when  the  gangrene  is  limiteil  to  the  toes  and  lower  part  of  the  foot,, 
amputation  should  be  performed  high  up  in  the  leg,  and  when  it  atfects  the  upper  part 
of  the  foot,  or  foot  and  ankle,  at  the  inferior  third  of  the  tlugh.  The  only  objection 
to  such  a  proceeding  would  be  the  greater  risk  from  the  operation  on  account  of  its 
closer  proximity  to  the  trunk;  but  this  would  l>e  more  than  counterbalanced  by  the 
greater  safety  on  account  of  its  distance  from  the  seat  of  the  disease. 

The  treatment  of  chronic  mortification  from  the  use  of  ergot  is  involved  in  complete 
mysterj'.  There  is  no  ri'medy,  so  far  as  is  at  present  known,  the  emidoyment  of  whicli 
exerts  the  slight-est  counteracting  influence  uiiun  the  deleterious  effects  of  this  8ul>- 
stance  upon  the  system.  Hence  tba  only  proper  plan  of  procedure  is  to  manage  all 
such  castes  upon  the  general  principles  just  laid  down  in  respect  to  the  treatment  of 
|h£  ordinary  forms  of  the  disease. 

SECT.  Vn. — HOSPITAL  GANGRENE. 

Under  this  name  may  be  described  a  variety  of  mortification,  or  of  mortification 
alceration,  which  often  commits  great  ravages  among  the  wounded  in  crowded 
itals,  in  camps,  and  on  board  of  vessels  of  war.  The  disease  appears  to  Ix-  much 
more  common  in  Eoropc  and  in  the  East  than  in  this  coiurtry,  where  it  is  exceedingly 
infrequent,  even  in  our  larger  eleemosynary  inRtitutions,  while  in  jirivale  iiractioe  it 
is  almost  unheard  of.  During  the  late  war,  however,  it  was  siillicitutly  prevalent 
among  our  wounded  soldiers.  I  place  this  affection  lietween  mortification  and  ulcera- 
tion, as  it  evidently,  in  many  cases,  if  not  in  all,  strongly  partakes  of  the  nature  of 
both. 

Although  it  is  extremely  probable  that  hospital  gangrene  has  existed  from  time 
immemorial,  no  distinct  and  satisfactory  account  of  it  appeared  until  1183,  when  an 
admirable  description  of  it  was  published  in  the  posthimious  works  of  Pouteau,  of 
Lyons,  who  had  himself  suffered  from  a  severe  attack  of  it  while  resident  pupil  of  the 
H6tel  Dieu  of  that  city.  Soon  afterwards  attention  was  directed  to  it  by  Dnssassoy, 
whose  treatise  was  ra[)idly  followed  by  the  tracts  of  Moreau,  Burdin,  Gillespie,  Leslie, 
Blaekadder,  Brauer,  and  Boggle,  to  whose  joint  labors  we  are  mainly  indebted  for  our 
present  knowledge  of  the  affection- 
Various  names,  sdl  more  or  less  expressiA'e  of  the  nature  of  this  disease,  have  been 
employ e«J  to  designate  it  by  different  authors.  Thus,  by  I'outeau  and  some  of  the 
earlier  writers  upon  the  subject,  it  was  denominated  hospital  gangrene,  evidently  in 
reference  to  the  fre<iuency  of  its  occurrence  in  this  class  of  public  institutions,  of 
which  it  was  at  one  time  the  great  scourge,  both  in  military  and  civil  practice,  par- 
ticularly the  former.  Subsequently  it  was  describetl  under  the  appellations  of  conta- 
gious gangrene,  gangrenous  phagedena,  putrid  degeneration,  malignant  sloughing,  or 
putrid  ulcer,  camp  gangrene,  and  humid  hospital  gangrene. 

S|K)radic  cases  of  this  variety  of  gangrene,  more  or  less  severe,  are  occasionally 
pet  with  in  all  large  hospitals  and  other  places  crowded  with  sick  and  woundetl,  but 
no  longer  hear  of  that  frightful  devastation  which  used  to  characterize  its  exist- 
toee  in  former  times-  This  happy  change  is  no  doubt  due  to  the  great  attention 
which  the  modem  practitioner  Iwstows  upon  ventilation  and  cleanliness,  and  the 
prompt  segregation  of  his  patients  on  the  appearance  of  the  malady.  According  to 
Mr.  Macleod,  hospital  gangrene  was  not  at  all  common  among  the  English  during 
the  late  war  in  the  Crimea;  it  prevailed  during  tlie  first  winter  in  a  mild  form  at 
Scutari,  but  it  never  became  either  general  or  severe,  although  the  barrack  hospital 
of  tbat  city  was,  during  the  early  occupation  of  the  troops,  in  a  very  filthy  and  imcom- 
fortable  condition-     Whenever  any  cases  broke  out,  the  patients  were  at  once  isolated, 
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and  sent  into  wanls  spet-iullv  w^t  upait  for  the  treatment  of  the  (lisease.  The  Frem 
on  the  other  haud,  sullVivtl  jiiost  severely,  owing,  as  wiis  supposed,  to  the  injury  whieh 
they  811  st:iinL'i.i  during  their  removal  iinmediuleiy  after  l>.'iiig  woumled  to  the  hospitals 
on  the  Hospliorus,  and  to  the  miuiner  in  which  they  were  crowded  together  in  the 
wards  of  thv)se  institutions. 

Formerly  hospital  gangrene  often  prevailed  as  an  endemic,  attacking  almost  every 
one  that  was  lirotight  within  its  baneful  iiitluence,  and  thus  causing  the  most  horriltle 
mortality.  In  the  Hotel-Diea,  at  Lyons,  in  tiie  time  of  Pouteau,  several  frightful 
outbreaks  of  this  sort  appeared,  and  such  were  their  ravages  that  this  distinguished 
surgeon  was  induced  to  ask  the  question,  whctlier  hospitals  were  not  an  e\nl  instead 
of  a  blessing.  In  1780,  the  diseasn;  prevaile*!  extensively  among  the  inmates  of  the 
naval  hospital  at  New  York,  some  of  whom  had  l>een  sent  thitlier  from  the  West  In- 
dies, others  from  tlie  American  squadron,  then  in  port  on  account  of  stress  of  weather. 
Upwards  of  two  hundred  eases  occurred,  and  of  these  many  diet! ;  quite  a  number 
from  the  recurrence  of  gangrene  upon  the  stump  after  tliey  had  sutfered  amputation. 
In  17!^1,  the  malady  committed  terrible  ravages  at  the  nnval  hospital  on  Pigeon  Island, 
St.  Lucia.  In  1800,  it  prevailed  extensively  on  board  the  I'rince  of  Wales,  on  her 
homewarti  passage  from  Martinique  to  England;  the  suffering  was  excessive,  and 
every  little  scratch  or  injury,  in  whatever  manner  iullicted,  speetlily  degenerated  into 
a  bad  gangrenous  ulcer.  A  short  time  l)efore  tliis,  the  disease  existed  in  a  verA'  severe 
form  at  the  Cape  of  Good  Hope.  Of  the  horrible  ravages  which  it  occasionally 
commits  at  sea,  an  idea  may  l>e  fonnefl  when  it  is  stated  tliat  sixty  bodies  were 
thrown  overboard  by  one  vessel  in  thirty-six  hours  in  her  passage  from  the  south  of 
Prance  to  the  Bospborus.  At  Bill^ao,  ailer  the  Imttln  of  Vittoria,  the  mortality  from 
this  source  was  excessive.  In  the  Parisian  iiosjutals,  the  disease  has  prevaUed,  otT 
and  on,  for  many  years,  often  sadly  interfering  with  the  results  of  surgical  accidents 
and  operations.  In  1847,  it  appeared  in  some  of  the  Tif>ndon  hospitals,  and  nearly 
at  the  same  time  in  some  of  those  at  Ediniuirgh  ;  in  both  cities,  however,  in  a  mild 
and  transient  manner.  In  the  I'hiladelphia  Hospital,  1  saw  cases  of  the  disease,  in 
a  more  or  less  severe  form,  every  winter  during  my  connection  with  that  institution, 
chiefly  in  old  worn-out  persona,  the  subjects  of  chronic  ulcers  of  the  extremities, 
accompanied  >vith  a  scorhutic  state  of  the  system,  brought  on  apjiarentl}'  by  an 
insutlicient  siipplj'-  of  vegetables  and  subacid  fruits. 

During  the  late  war  the  ilisease  prevaile.-<l  lUiirc  or  less  extensively  in  many  of  our 
military  hospitals.  It  was?  i)articularlv  troul)h-some,  for  a  time,  at  Annapolis,  Wash- 
ington, Baltimore,  New  York,  Louisville,  unrj  Frederick,  Marjdand,  atler  the  engage- 
ments at  South  Mountain  and  Antietam,  in  September,  18fi2.  At  the  latter  i»hice,  it 
manifested,  as  has  been  asserted  by  Dr.  Alfre<l  North,  a  very  decided  preference  for 
ulcers  of  the  lower  extremities  in  an  advanced  state  of  cicatrization ;  with  a  single 
exception,  no  recent  wounds  were  attacked,  although  numerous  operations  were  per- 
formeil.  In  the  militiuy  hijspitals  in  and  around  this  city  comparatively  few  persons 
suflered  from  il,  and  of  these  most  recovered. 

These  references  are  interesting,  as  showing  the  occasional  epidemic  tendency  of 
tliis  ilisease,  and  the  consequent  absolute  importance  of  avoiding  the  huddling  and 
crowding  together  iudtscrimiiiately  of  the  si<'k  and  wounded  in  large  hospitals,  camps, 
and  other  places,  otlen  selected  with  little  judgment,  for  the  accommodation  of  the 
poor.  There  can  Ix;  no  doubt  whatever  that  mucli,  if  not  the  whole,  of  the  immunity 
enjoyed  by  the  hospitids,  infirmaries,  and  alrashonses  of  this  countrj',  is  due  to  the 
vigilance  that  is  exi-reised  in  the  sequestration  of  their  inmates,  and  the  great  atten- 
tion that  is  paid  to  the  cleanliness  and  ventilation  of  these  establishments;  circum- 
stances which  never  fail  to  exercise  a  powert'ul  prophylactic  uiflnence  upon  this  and 
other  diseases  whose  origin  anil  ]irnpagation  iire  so  closely  connected  with  a  vitiated 
state  of  the  atmosphere  and  a  disordered  condition  of  the  l)lood. 

Hospital  gangrene  shows  itself  in  one  of  two  ways,  either  as  an  original  affection 
upon  an  unbroken  surface,  or  in  connection  with  an  abrasion,  open  wound,  uiner,  or 
am{)Utated  stump;  more  frequently  in  the  latter  than  in  the  former.  When  the  ten- 
dency to  the  disease  is  very  strong,  the  slightest  scratch,  sore,  or  wound  may  become 
the  means  of  propagating  it,  and  of  jiroducing  the  most  fnglitful  ravages.  Several 
instances  have  been  recorded  of  t!ie  most  horrible  sloughing  occasioned  by  the  acci- 
dental ino<':ulation  of  the  bit<?  of  the  mosquito.  When  tlie  disease  prevails  endemi- 
cally,  or  even  when  there  is  merely  some  tendency  of  this  kind,  no  operation,  however 
insignificant,  can  be  performed  with  any  certainty  that  it  may  not  be  followed  b}'  hos- 
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pital  gangrene.  The  stripes  inflicted  in  flogging  soldiers  have  fruquontly  been  known 
to  iKcotue  the  seat  of  tlie  (iisease  in  its  ver}'  worst  form.  Boiln,  abscesses,  sinuses, 
flstiile;*,  and  cioiitriees  generally,  under  sueU  eircsimstiiiiees,  share  u  sinular  fate.  It 
has  Ixt'D  noticed  that,  wlu-n  husijittd  gangrL*iie  exists  as  an  endemie,  it  inunifeste  but 
little  disposition  to  seize  upon  uleers  of  a  spi-eiiie  nature,  an  elioiieres,  sy])lulitie  buboi'S, 
aiid  cuue^rous  sores.  In  its  sporadie  form,  on  the  contrary,  these  are  tlie  jtarts  which 
Seem  to  be  particularly  liable  to  suffer,  the  disease  olten  attacking  them,  apparently, 
in  pivfereuce  to  simple  ulcers. 

The  distinction,  wliir-h  has  been  made  by  some  authorities,  of  this  disease  into 
gloughiiig  and  phagedenic,  seems  to  me  to  be  impro|)er,  since  it  is  evident  that  the 
Ivrn  fUFertions  are  merely  different  gi'ades  of  the  same  disorder,  the  one  destr(»ying 
ti  in  large  masses,  the  other  on  a  small  scale,  the  action  b\  which  this  is  done 

1"  tly  identical  in  both  cases.     A  miirli  more  iin|>ortant  division  is  tliat  into 

idiopathic  and  tmuniatic,  the  origin  of  the  former  depending  iijion  constitutional 
causes,  that  of  the  latter  upon  extenud  Lrijurv.  Jn  immy  cases  the  disease  is  strictly 
chronic ;  at  all  events,  a  disjiosition  to  its  occurrence  sometimes  manifests  itself  for 
weeks  and  even  months  together. 

If  inquirj'  l>e  made  iido  the  rnuseg  of  this  variety  of  gangrene,  it  will  hardly  be 
found  to  rewai-d  our  lahor.  While  some  regaH  it  strictly  as  a  local  affection,  others 
consider  it  as  having  a  constitutional  origin;  and  in  tliis  opinion  I  am  strongly  inclined 
to  concur,  from  a  careful  study  of  the  histtiry  of  the  disease,  both  from  what  1  liave 
BetTi  of  it  myself,  anti  from  the  accounts  given  of  it  by  ditlercnt  writers.  Possessing 
maiiy^  features  in  common  with  erysipelas,  it  it<  highly  juolmMc  thai,  like  tliat  disease, 
it  owes  its  origin  to  a  species  of  biood-poisuniiig,  dcpt-ndrng  upon  a  foul,  infected 
atmosphere,  operating  u[ioji  a  depraved  and  <>nfeel>h>d  coiiHtitutton.  It  is  very  certain 
that  the  strong  and  rohiist  are  much  less  liable  to  sufler  from  it  than  those  of  an  oppo- 
site state  of  the  S3st(^m,  or  wiio  iuive  become  exiiausted  by  intenjperance,  disease, 
exposure,  or  want  of  proper  foi>d;  an<l  it  is  ofti'ii  easy  to  dclenuiiu-,  lu-forehand,  wlien 
agr»*atmany  persons  are  crowde<i  togetlier  in  the  wards  of  an  jrdected  liospitaJ,  winch 
will  Ihj  likely  to  lx>  attacked  and  which  to  escape,  sim]ily  ft"<mi  the  dillerencejj  in  their 
Bppearniice^.     Whether  the  subjects  of  hospital  gangrene  are  capable  of  generating 

^a  jioison  which,  in  its  turn,  can  impart  the  disease  to  others,  by  its  o|jeration  upon  the 
reflero,  is  still  a  mootcfl  jioiut,  though  an  exlremely  probable  one.  Iluwever  this 
toay  Ik-,  the  fact  that  the  malady  ma}^  be  commimicatcd  by  actual  contact  of  the  secre- 
tions of  a  gangrenous  sore  with  a  sore  of  a  healthy  character,  ajipeais  to  tie  well 
established;  at  all  events,  the  theorj^  is  constantly  acted  upori  in  institui ions  where 
the  disease  is  prevalent,  in  the  care  which  is  taken  to  prevent  s]tonges  and  other 
articles  used  in  cleansing  and  dressing  affected  [lersons,  from  being  employed  upon 
healthy  ones.  A  very  striking  circumstance,  bearing  stnmgly  upon  the  question  of 
the  existence  of  a  distinct  poison  elaborated  during  the  pr'ogress  of  this  malady,  has 
be<-n  reconled  by  8ir  George  HalJingail,  in  his  Outlines  of  ililitary  Surgery.  Speak- 
"ig  of  the  disease  as  it  prevniled  in  a  regijnenta!  hospital  at  Fevei-sham,  in  1H06,  he 

ffltotes  that,  after  the  endemic  had  Wen  going  on  for  some  time,  it  was  discovered  that 
all  the  ulcers  in  the  establishment  had  been  washed  with  one  bjionge,  A  different 
Diode  of  cleansing  the  sores  was  iinmedintely  ntloptcil.  and  not  a  sintjle  case  of  gan- 
grene appeannl  afterwards.  When  to  this  circumstance  is  added  the  result  e»f  the 
expciriment  of  Ullivier,  who  produced  the  disi-ase  in  his  own  person,  by  inserting 
matter,  taken  from  an  ulcer  of  the  very  worst  description,  into  the  arm  just  below  the 
attachment  of  the  deltoid  muscle,  it  is  impossible  to  withhold  our  belief  in  the  conta- 
gious pro{>erty  of  traunnit  ic  hospital  gangrene.  The  case  of  Ulackadder,  who  suflered 
severely  from  a  jamcture  accidentally  intlicted  upon  one  of  his  fingers  in  dissecting  the 
stump  of  a  man  dead  of  tliis  atfe<4ion,  is  equally  strong  and  convincing. 

A  scorbutic  state  of  tlie  system,  severe  shock,  loss  of  blood,  and,  in  short,  all  de- 
pressing influences  whatever,  probably  act  as  so  many  predisposing  causes  of  this 
dis^'a^te,  by  lowering  the  powers  of  the  heart  and  neiTons  system,  and  thereby  favor- 
ing the  operatif>n  of  the  septic  poison,  if  such  a  poison  really  exist.  Protracted 
cciursfs  of  mercury,  or  exposure  to  wet  and  cohl  during  salivation,  have  often  been 
followed  by  the  disease  during  its  endemic  prevalence.  In  private  as  well  as  in  ho8- 
pital  practice,  it  is  particidarly  liable  to  he  induced  in  young,  unhealthy,  scrofulous 
persons,  affe<'ted  with  syphilitic  ulcers,  and  weakened  hy  all  kinds  of  privation,  espe- 
cijiUy  the  etl'ccts  of  cold,  and  the  excessive  use  of  ardent  spirits.    In  the  army  and 
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uaval  service  of  Europe,  it  formerly  often  supervened  upon  severe  and  exliausting 
attacks  of  dj'sentery,  scurvy,  and  typhoid  fever. 

When  many  persons  are  crowded  togetLei-,  the  air  of  the  apartment  soon  becomes 
contamiuated  l)y  the  dimjnaliou  of  carbonic  acid  gas  from  the  lungs,  and  by  the 
variou.s  emanations  from  the  body,  tlie  urine,  and  the  feces,  so  as  to  render  the 
atmosphere  entirely  unfit  for  the  purposfs  of  respiration.  The  deleterious  ixnpre»- 
eion  ia  much  increased  if  the  patients  are  laboring  under  extensive  woimds  or  ulcers, 
the  exhalations  from  which  are  often,  of  them  selves,  quite  sufflcient  to  poison  the  sys- 
tem of  the  stoutest  iadividual- 

The  period  uf  latency  of  the  poison  of  hospital  gangrene  is  undetermined.  It 
probably  varies  in  tlitfer-ent  persona  and  in  different  cases,  dei)endmg  upon  the  pre- 
vious state  of  llie  geuend  health,  and  the  peculiar  mo«le  of  the  mfection.  In  most 
cases  it  is  short,  not  exreetling  thirty-six  or  forty-eight  hours  before  it  shows  its  spe- 
cific efl'ect.  When  the  infection  is  indirect,  a  longer  time  ia  probably  required  for  the 
development  of  the  disease  than  when  it  is  direct,  or  effected  by  actual  contact  of  the 
secretions. 

The  diseiise  occurs  at  all  periods  of  life,  and  probably  the  only  reason  why  children 
do  not  suffer  more  frequently,  is  that  they  are  so  seldom  exposed  to  the  uifluence  of 
its  exciting  causes.  Both  sexes  are  obnoxious  to  it;  and,  although  it  may  show  its<;lf 
at  any  season  of  the  year,  it  is  most  common,  as  well  as  most  virulent,  in  hot  weather. 

The  gympfoms  are  partly  of  a  local,  partly  of  a  constitutional,  nature,  the  ortler 
of  their  priority  being  not  always  easily  determined.  When  it  suixfr^xMies  upoD  a 
wound,  an  ulcer,  or  the  stump  of  an  amputated  limb,  the  ai)pcaranee  of  the  pre- 
existing affection  uiidergoes  at  once  a  series  of  the  most  imix>rtant  changes,  completely 
moililying  its  whole  aspect.  The  discharge  is  sensibly  diminished,  or,  perhaps,  entirely 
dried  up;  the  granulations,  if  any  exist,  assume,  a  dark,  foul  appejirance,  and  are 
nipidly  destroyed ;  a  large  quantity  of  aphiatie  lymph,  of  a  dirty  grayish  color,  soon 
covers  the  bottom  of  the  sore,  the  edges  of  which  at  the  same  time  become  jagged 
and  everted;  the  adjacent  parts  are  of  a  deep  purple  or  livid  hue,  and  the  seat  of 
numerous  vesicles,  filled  with  sanioua  or  bloocly  serum;  the  pain  is  constant  and 
excessive,  being  sharp,  biting,  or  stinging;  the  affected  structures  exhale  a  horrible 
odor;  and  swelling  is  both  great  and  threatening.  Sloughing  now  takes  place,  skin, 
cellular  tissue,  fascia,  and  muscle  often  dropping  off  in  large,  livid,  putrescent  masses, 
thorougidy  impregnated  with  the  most  horribly  offensive  secretions.  In  the  more 
severe  forma  of  the  lesion,  the  ravages  are  not  limited  to  the  soft  parts,  but  often 
extend  to  the  bones  and  even  to  the  joints;  the  affection,  perhaps,  rapidly  travelling 
up  a  limb  until  it  ia  completely  destroyed.  Long  before  this  crisis  has  been  attained, 
indeed  generally  at  an  early  period,  glandular  swellings  are  observed  in  the  groin  or 
axilla,  poBsessing  many  of  the  features  of  pestilential  buboes;  they  usmUly  involve 
a  number  of  glands,  and  are  always  exquisitely  tender  iuid  painful,  thus  greatly 
aggravating  the  locjil  and  constitutional  distress.  When  suppuration  occurs,  which, 
however,  is  not  invariably  the  case,  the  discharge  is  generally  abundant  and  highlj 
fetid,  and  the  resultiug  ulcer  speeiUly  exhibits  all  the  characteristics  of  the  parent  sorOi* 

When  the  disease  appears  ou  an  unbroken  surface,  its  ndvent  is  announced  by  the 
formation  of  little  vesicles,  or  blebs,  tilldl  with  ichorous  tluid,  and  surrounded  by  a 
reddish  areola;  both  gradually  extending,  the  former  soon  burst,  and  thus  reveal  a 
dirty,  foul  slougli,  which,  dropping  otT,  exposes  a  fllthy-looking,  ex<;avated  cavity, 
incrusted  with  a  thick  layer  of  adherent,  gitiyiah,  nnorganizalile  lyrnph.  The  par 
feel  hot  and  stinging,  ami  there  ia  great  swelling,  with  livid  discoloration  of  the 
adjacent  surface,  and  a  tiMulency  to  rapid  extension  and  ilcstruetion,  the  different 
tissues  dying  either  together  or  successively,  in  the  same  manner  as  when  the  disease 
is  ingrafted  upon  an  ulcer  or  open  sore. 

As  it  respects  the  appearances  of  the  affected  stnietures,  hospital  gangrene  present 
three  tolerably  distinct  varieties  of  form.  In  one  the  parts  perish,  as  it  were,  in  mnss^ 
and  are  of  a  dark  red  color,  verj'  moist,  fetid,  and  inliltrate^l  with  putrescent,  snnious 
mutter.  In  a  second  class  of  cases,  the  tissues  are  converted  into  n  pulpy,  difHuent 
putrihige,  or  into  a  dark,  lirownish,  dirty-looking  substance,  of  the  consistence  of 
starch,  pap,  soft  cheese,  or  currant  jolly.  Finally,  there  are  cases,  and  these  arc  by 
no  means  uncommon,  in  which,  the  action  being  purely  ulcerative,  the  death  is  mole- 
cular, the  affected  structure  melting  away,  as  it  were,  in  an  almost  imperceptible 
manner. 

The  constitutional  sjTnptoma  are  generally  well  marke<l,  their  severity  being  usually 


in  pr<>[»ortlon  to  the  viuh'iice  of  the  local  disturbance.  If  the  patient,  prior  to  the 
attjuk,  was  tolerably  strong  iiml  robust,  they  will  probably  be  of  a  strieily  iiitlamraa- 
tory-  xmturc,  but  in  any  event  tliey  will  soon  lose  this  t^-jx*,  imd  assume  the  asthenic 
funa,  which  will  become  more  ami  more  iliattnct  as  the  disease  pursues  its  downwanl 
tendency.  The  pulse  will  be  fuuinl  to  be  umisiually  freque-ut,  quick,  and  irritable; 
the  tnind  peevish,  Iretfal,  and  despomliug;  the  tongue  ilry,  and  coverwl  with  a  brownish 
tut;  Uie  strength  much  impaired;  ami  the  puiu  so  excessive  as  to  deprive  the  patient 
Cotnpk'U'ly  both  of  apjx-tite  and  sltx-p.  Delirium  often  sets  iu  at  an  early  perio<l, 
forming  one  of  the  most  promuient  symptoms. 

The  diagnosis  of  hospital  gangrene  is  generally  not  difficult,  for  there  are  few 
dtst^uses  with  which  it  can  be  confoimded.  Almost  the  only  alfeotion,  indeed,  for 
which  it  is  in  djinger  of  being  mistaken  is  scuny,  but  a  little  attention  will  usually 
•erve  to  render  the  distinction  Ix'twei'n  them  very  evident.  The  scorbutic  nicer,  as  it 
ha»  lieen  named  by  Lynd  and  other  writers,  is  remarkable  for  its  fungous,  livid,  bloo<ly, 
mntl  fetid  character,  the  granulations  are  of  enormous  size,  very  soft  and  s|jongy, 
growing  with  gn'at  rnpidity,  and  b!»'<-<Hng  copiously  upon  the  slightest  touch.  The 
discharge  is  profuse,  and  the  Mood  ott^-n  lies  in  cnkt'S  u]ton  the  surface  of  the  sore, 
from  winch  it  is  wiped  with  ditliculty ;  the  jinin  is  trivial,  and  if  the  gnuiulations  are 
oat  away  they  are  sjieedily  reproduce*!,  gcncridly  in  the  coui'se  of  a  single  night. 
Ulcere  of  this  kind  ai-e  nearly  always  attended  l>y  serious  disease  of  the  gums,  which 
are  fungous  ami  extremely  vascular,  and  by  hemorrhagic  spots  in  dilferent  regions  of 
the  boiiy.  There  is,  also,  aa  another  striking  diagnostic  circurastiuice,  an  absence  of 
fever,  and,  generally,  also,  of  vesication.  In  hospital  gangrene,  on  the  contrary,  there 
is  always  grave  constitutiomd  disonler,  while  the  locsd  phenomena  are  denotive  of 
higli  vaacnlar  action.  The  ulcer  is  foul,  exquisitely  painful,  deeiily  incrusted  with 
lymph,  and  surrounded  by  a  livid,  vesicated  suriiice.  The  grajmlating  process  is 
spf^lily  arrested,  and  the  sloughing  extends  in  every  direction. 

The  protjuusis  varies  with  many  ciieurastanctrs.  Thus,  it  is  always,  other  things 
being  equal,  more  unfavoral>le  when  the  attack  is  of  an  epidemic  character  than  when 
it  is  8iM>radic,  and  in  p<'rs<>ns  who  have  Ix-en  exhausted  bj'  previous  sutfering,  priva- 
tion, or  intemperance,  than  in  the  young  and  robust.  The  extent  of  the  disease 
must  also  necessarily  exert  a  mat^'rial  influence  npon  the  progress  of  the  case,  the 
danger  being  less  when  this  is  slight  than  when  it  is  considerable,  and  conversely. 
Serious  involvement  of  the  brain,  the  early  occurrence  of  <lelirium,  or  the  development 
of  secondary  disease  in  some  internal  organ,  as  the  lung  or  liver,  alw.njs  portends 
evil,  and  should  induce  a  guarded  prognosis.  Formerly,  hospital  gangrene  was  an 
extremely  fat.il  disease,  the  mort.ility  being  often  in  the  proportion  of  one  to  three 
of  those  attacked.  In  some  instances,  indeed,  nearly  one-half  jH'rished.  Since  the 
pathology  of  the  tlisorder,  however,  has  come  to  be  better  luiderstood,  comparatively 
few  cases  prove  fatal. 

Death  may  be  caused  by  mere  exhaustion  of  the  vital  powers  from  the  extreme 
violence  of  the  morbid  actioni  or  from  the  occurrence  of  rejieated  hemorrhages,  as 
when  an  im|xjrtant  vessel  is  laid  0|)en  during  the  sloughing  process.  In  general,  the 
arteries  and  veins  are  among  the  last  structures  that  yield  to  the  devastating  influence 
of  the  disease,  and  it,  therefore,  seldom  hapj)eu8  that  they  are  not  protected  by  a 
provisional  clot;  occasionally,  however,  nature  fails  in  her  efforts,  and  the  bleeding 
may  then  not  only  be  profuse  but  fatal.  Finally,  there  is  a  class  of  cases,  by  no 
means  uncommon,  in  which,  although  the  suffering  is  very  great,  death  is  apparently 
cause<l  by  an  empoisoned  state  of  the  system,  induce<l  by  purulent  infection,  or  the 
fonnutioD  of  secondary  abscesses.  The  time  at  which  death  occurs  varies  from  a  few 
days  to  several  weeks  from  the  commencement  of  the  attack. 

Trt^atmcnt. — The  treatment  of  hospital  gangrene  was,  nntil  lately,  very  little  under- 
,  and  the  consequence  was  that  an  itnmcnse  inimber  of  persons  were  lost  by  it. 
le  indiscriminate  use  of  bark  and  other  etimulants,  so  much  in  vogue  among  the 
army  and  naval  surgeons  of  Europe,  capecially  tho'ie  r)f  Great  Britain,  even  down  to 
the  time  of  the  late  Mr.  ITennen  and  his  colkagTies  in  the  Peninsular  wars,  exercised 
a  most  destructive  influence  upon  the  subjects  of  this  disease.  No  judgment  seems 
to  have  been  emploj'ed  by  these  practitioners,  in  adapting  their  rcmcflies  to  the 
exigencies  of  their  cases;  all  were  treated  alike,  and  the  result  was  an  amount  of 
tnorlnlity  that  was  often  truly  appalling.  Dr.  Boggie  did  much  to  reform  thtg  vicious 
system,  by  substituting  the  use  of  the  lancet ;  but  it  is  questionable  whether  he  did 
not  err  by  carrying  his  measures  to  the  opposite  extreme.     However  this  may  be,  it 
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is  ccrUiiii  that  neitbor  i>lan  is  ap|ilir.'able  to  Jill  utiscs;  but  thnt  the  management  of 
each  must  dt'peud  upon  its  own  cuntingenck'S.  The  abstraction  of  blood  ciiu,  as  a 
genoral  rule,  be  required  ouly  in  fHjrsons  of  a  coTiiimratively  robust  constitution,  and 
in  tlio  earlier  stagt's  of  the  disease;  but  even  then  it  nhoukl  be  practised  with  much 
caution,  lost  it  lead  to  fatal  exhaustion,  or  so  far  damage  the  system  as  to  prevent  it 
from  shaking  otf,  without  great  dilDcully,  the  morbilie  iufluenoe.  The  disease,  it  must 
be  recollected,  has  an  asthenic  tendency,  often  from  the  very  start,  esjieeially  when 
it  is  of  an  endemic  character;  tind,  therefore,  any  measures  calculated  to  favor  tiuA 
teiiileiicy  must  necessarily  exercise  a  pernicious  influence. 

Puiging  and  attentioa  to  the  diet  and  secretions  constitute  important  elements  in 
the  treatment,  and  must  on  no  accoimt  be  neglected.  A  good  dose  of  calonael  aud 
rhubarb,  or  of  equal  parts  of  blue  mass,  jalap,  and  compoimd  extract  of  coloc^>Tith, 
given  so  as  to  induce  two  or  three  large,  consistent,  alvine  evacuations,  will  often  be 
more  lK?ueflcial  in  arresting  the  morbid  action  than  almost  everything  else.  Subse- 
quently the  bowels  should  be  constantly  maintained  in  a  soluble  condition,  without 
establishing  any  decided  drain  upon  them,  aud  the  utmost  care  should  be  taken  to 
restore  the  secretions,  which  are  always  so  much  disordered  in  hospital  gangrene. 
Mercury,  as  a  salivant,  is  to  be  avoided  as  a  poison. 

When  the  system  begins  to  flag,  whether  from  the  overwhelming  influence  of  the 
attack,  or  from  the  neglect  of  proi)er  treatment,  prompt  recourse  must  be  had  to 
quinine,  iron,  wine,  brandy,  and  nutritious  broths.  The  best  prepriration  of  iron  is  the 
tincture  of  the  chloride,  given  in  doses  of  fifteen  to  twenty-five  drops,  every  three  or 
four  hours,  in  some  mucilaginous  fluid.  Quinine  is  often  extremely  eervioeahlc,  and 
there  are  few  cases,  when  this  8t.nge  has  been  attained,  which  will  not  be  imraensely 
benefited  by  braoidy,  or  some  other  form  of  alcohol,  either  alone  or  combined  with 
milk. 

But  the  great  constitutional  remedy  in  hospital  gangrene  is  opium,  either  in  sub- 
stance, or  in  the  form  of  iuor]>liia.  It  should  be  given  in  large  doses,  generally  not 
less  than  from  two  to  four  grains,  every  sis  or  eight  hours,  in  union  with  a  diaphoretic, 
as  ipecacuanha,  Uirtar  emetic,  or  the  neutral  mixture.  When  we  reflect  upon  the 
excessive  pain,  irritability,  and  sleeplessness  which  so  generally  attend  the  severer 
grades  of  this  disease,  it  is  impossible  to  place  too  high  an  estimate  npon  the  value 
of  anodynes  as  means  not  only  of  insuring  comfort  to  the  patient,  but  of  arresting  the 
morbid  action. 

The  diet,  especially  in  the  more  advanced  stages  of  the  disease,  should  be  highly 
nutritious,  and  as  concentrated  as  possible.  The  patient's  room  should  be  constantly 
ventilated,  the  bed  and  body  clothes  daiJy  clianged,  and  the  cutaneous  surface  fre- 
quently sponged  with  tepid  salt  water,  or  weak  alkaline  solutions.  The  chlorides, 
bromine,  or  jjemianganate  of  potassa  should  be  freely  usetl.  When  the  disease  mani- 
fests an  endemic  tendency,  as  when  it  breaks  out  on  board  shij),  or  in  tlie  crowded 
wards  of  a  hospital,  the  sick  should  be  promptly  sequeateretl,  and  the  apartments 
thoroughly  cleansed. 

When  the  disease  is  obviously  connected  with  a  scorbutic  state  of  the  system,  the 
best  internal  remedies  are  potassa,  in  union  with  lemon  juice,  potatoes,  water  cressea, 
oranges,  onions,  tomatoes,  and  other  fresh  fruits  and  vegetables. 

The  local  treatment  should  be  as  gentle  and  soothing  as  pnssiblc;  not  rough,  irritat- 
ing, or  perturbating.  Any  vesicles  that  may  exist  should  Iw  promptly  opened  either 
with  a  needle  or  with  the  point  of  a  bistoury,  and  the  whole  of  the  affected  surface 
pencilled  over  with  dilute  tincture  of  imlinc,  followed  by  a  strong  solution  of  acetate 
of  lead  and  opium,  either  cold  or  tepid,  a  cloth  wet  with  it  lH>tng  constimlly  kept  upon 
the  part.  If  mortification  has  taken  place,  the  dead  substance  shoidd  be  removed 
without  delay,  and  the  exposed  surface,  thoroughly  cleansed  and  (lrie<l,  should  be 
freely  moppet!  with  a  weak  solution  of  acid  nit  rale  of  mercury,  carbolic  acid,  nitric 
aeitl,  sulphate  of  copper,  or  perehlori<le  of  iron,  with  a  view  of  changing  capillaiy 
action  and  allaying  fetor.  All  strong  applications  should,  in  my  opinion,  be  avoided, 
as  they  arc  not  only  extremely  painful,  but  generally  productive  of  mischief  by  their 
tendency  to  depress  the  vital  powers.  If  the  disease  manifests  a  disjiosition  to  spread, 
and  there  is,  at  the  B.ame  time,  excessive  siiHering,  with  a  marked  feeling  of  tension, 
scarificatjons  and  incisions  must  be  practised,  in  the  same  manner  and  with  the  same 
objeet  as  in  erysipelas. 

Attentioa  to  cleonlinesB  is  of  paramount  importance.    The  best  mode  of  elfecting 
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this  is  to  cut  awny  carefully  aD  dead  substiiiice  jis  fast  as  it  forms  with  the  knife  or 
scissors,  to  wash  the  raw  surface  thorouglily  with  a  we:ik  stjlution  of  chloride  of  zinc, 
prnnaugaiiate  of  poUissa,  or  cliloriiiatcd  so<hi,  ami,  finally,  to  souk  up  with  I'ottoii  or 
liiit  every  particle  of  moisture.  Unless  this  be  iloni-,  uo  applietitiou  will  be  likely  to 
be  of  any  inatcnal  scmee  iu  arrebitiii«;  tii*i  morhiil  action, 

I>uring  the  late  war  extensive  use  vioa  inade,  chietly  on  the  recommendation  of  Dr. 
Gold»mitb,  of  pure  bromine  in  the  treatment  of  this  atfectiou.  It  waR  generallv 
apiilied  by  means  of  a  glass  lest-tube  to  the  whole  of  tlje  raw  siirfoco,  pre\'ioii8ly 
diveatvd  of  slongh,  and  thoroughly  dried.  The  parts  were  then  covered  with  a  ^'east, 
cinehona,  or  port  wine  poultice.  One  application  usually  sufllced ;  if  a  second  was 
neut.tjsttr)',  it  was  not  made  under  several  ilaya. 

Dr.  Ilinkle,  of  Pemisylvania,  found  a  favorite  remedy  in  permanganate  of  potassa, 
well  known  for  ita  powerful  deodorizing,  disinfecting,  and  oxygemitiug  properties. 
M^Med  it  both  internally  and  extenndly  ;  intenudlj,  in  doses  of  one  or  two  grains 
lipinl  times  in  the  twenty-four  hours,  and  externally,  as  an  esrharotic,  iu  conoon- 
trated  Bolution,  applied  by  means  of  a  camel-hair  pencil  to  the  surfjice  of  the  wound 
and  also  to  the  cuticle  for  some  distance  arouuil.  The  {>arts  were  first  thoroughly 
cleansed  with  Castile  soap  and  water,  and  allerwards  covered  with  lint  soaked  in  a 
weak  solution  of  the  medicine,  the  dressing  being  renewed  every  three  houi-s.  When 
the  wound  was  deep  seated  or  imiccessible,  medication  was  ell'ected  with  the  syringe. 
The  sloughs  usually  separated  iu  from  four  to  six  days,  leaving  a  heidtby  sore  which 
soon  healed  under  simple  treatment. 

Dr.  John  S.  Packard  derived  great  Iwnefit  from  the  employment  of  powdered  white 
&ugar,  thickly  dusted  upon  the  raw  surface,  which  was  then  covered  with  wet  lint,  eon- 
&iie<I  by  adhesive  strips  and  a  Imndage.  The  application,  whieh  was  nlways  preceded 
by  the  thorough  n-moval  of  slough  and  mutter,  was  found  to  In-  extremely  useful  in 
cbecking  the  morbid  action,  an<l  was  relied  upon  almost  excltisi%'ely  in  the  tresitment 
of  tills  aflection  in  several  of  the  military  hospitals  in  und  around  this  city.  ISutter- 
inilk  }nelde<d  excellent  results,  in  one  of  these  institutions,  in  the  hands  of  Dr.  Wnlter 
F.  Atlee;  and  Professor  L.  A.  Dugas,  of  Georgia,  found  nothing  so  beneliciid  as  tar 
'wat«r.  The  application  of  hiotic  acid,  as  suggested  by  Professor  Samuel  Jackson,  of 
this  citv«  on  pledgets  saturated  with  the  fluid,  and-  fnHjUt'ntly  renewe<l,  is  worthy  of 
triid.  fisubsulphate  of  iron — Mousel's  salt — is  also  an  excellent  remedy,  at  once  mild 
and  efficient,  promptly-  neutralizing  fetor,  and  rapidly  changing  the  action  of  the 
BotK.     It  is  a  powerful  deodorizer  and  desiccant. 

The  hot  iron,  formerly  so  much  vaunted  as  a  remedy  in  the  treatment  of  this  affec- 
tion by  the  French  and  German  surgeons,  will  not  be  likely  to  have  many  advocates 
at  the  present  day.  That  the  application,  especiully  If  it  embraces  the  whole  of  the 
diseased  surface,  may  oceasionaHy  be  Ijcneflcial,  is  unqucstiuuable;  but  tliere  are  so 
many  more  elflcient  and  agreeable  measures   that  it  may  well  be  abandoned. 

Personal  experience  fully  satisties  me  that,  if  care  lie  taken  to  cleanse  the  wound 
properly  of  slough  and  sanifjus  matter,  which  is  always  poured  out  in  snch  great 
abundance  in  this  atlcction.  it  is  of  little  consequence  whether  the  a|tplieation  bo 
earbolic  acid,  nitrate  of  mercury,  nitric  acid,  sulphate  of  copper,  creasote,  tar  water, 
bromine,  nitrate  of  silver,  permanganate  of  potassa,  sugar,  oi'  buttennilk.  A  port 
wine  poultice,  or  a  poultice  made  of  flaxseed  meal,  sprinkled  with  quinnie  or  cin- 
chona, often  answers  an  excellent  pnrpose,  and  there  are  few,  if  imy,  articles  more 
likely  to  prove  seriiceahle  than  pyroligneous  acid.  My  I'avorite  remedy,  however, 
has  always  been  acid  nitrate  of  mercury,  freely  diluted  with  water,  and  carefully 
applied  with  a  sotTt  mop. 

Wben  the  mortification  is  arrested,  amputation  must  not  be  thought  of  mttil  there 
is  a  decided  line  of  demarcation,  with  sufUcient  power  in  the  constitution  to  boar  the 
shock  of  the  operation.  The  ten<lency  to  recurrence  of  the  gangrene,  after  removal 
of  a  limb,  is  sometimes  astonishingly  great.  Mons.  Salleron,  of  Lyons,  during  his 
attCDdaace  upon  the  hospitals  at  Constantinople,  during  the  ('rimean  war,  witneHsed 
cases  in  which  the  disease  relapsed  four,  five,  and  even  six  times,  owing  jippnn'Utly  to 
tlie  foul  atmosphere  of  those  institutions.  As  soon  as  the  men  were  »1>le  to  l»ear  the 
voyage,  they  were  sent  to  France.  During  convalescence,  change  of  air  always  proves 
&D  important  auxiliary  to  recovery. 
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SECT.  Vin. — ULCERATION  AND  ULOEBS. 

Ulceration  is  the  molfciilnr  deatli  of  a  part,  as  mortification  is  the  destruction  of  a 
part  upon  a  large  scale:  in  a  word,  it  is  death  in  miniature.  At  least  three  dihliuct 
acta  are  concerned  in  its  production:  softening,  disintegration,  and,  lastlj',  removal 
of  the  affected  tissues  as  ell'ete  and  extraneous  matter.  Antecedently,  however,  to 
these  acts  there  is  another  paving  the  way  for  their  advent,  namely,  inflamuiatiun, 
which  is  always  an  indispensable  accompaniment  of  the  process,  whatever  its  site, 
stage,  or  degree.  It  was  formerly  supposed,  chiefly  in  consequence  of  the  influence 
of  the  writings  of  John  Hunter,  that  ulceration  consisted  essentially  in  the  disintegra- 
tion and  absorption  of  the  suffering  textures;  hence  the  general  use  of  the  phrase 
"ulcerative  absorption."  According  to  this  doctrine,  the  diseased  substance,  after 
having  been  deprived  of  vitality,  is  taken  up  by  the  absorbent  vessels,  and  thrown 
into  the  blood,  to  go  the  rounds  of  the  circulation,  and  be  finally  cast  off  as  excre- 
mentitious  matter.  There  are  numerous  circumstances  which,  at  first  sight,  would 
seem  to  favor  such  a  view.  Thus,  large  ulcers  sometimes  form  in  a  very  short  time, 
and  yet  it  is  quite  irajjossible,  so  far  as  can  be  ascertained  by  the  most  careful 
scrutiny,  to  determine  what  lias  become  of  the  tissues  concerned  in  their  develop- 
ment. If  search  be  made  for  them  in  the  discharges,  they  cannot  be  discovered, 
since  their  quantity',  however  great,  is  frequently'  insufficient  to  account  for  the  loss 
of  solid  raateriah  Similar  phenomena  are  witnessed  hi  abscesses  of  the  brain,  lung, 
liver,  and  spleen,  where  enormous  destruction  of  the  proj>er  substance  of  these 
organs  often  occurs  from  the  accumulating  pus,  without  our  being  able  to  explain 
what  has  become  of  it.  It  might  naturally  l>e  supposed  that  the  lost  tissues  were 
contained,  in  an  altered  and  disintegrated  condition,  in  the  pns,  but  such  a  coaclu> 
sion  is  disproved  by  the  fact  that  it  is  impossible  to  detect  their  presence  by  the 
most  careful  examination. 

The  disease  apjvears  under  two  varieties  of  form,  the  open  and  occult  or,  as  it 
may  not  inaptly  be  termed,  the  subcutaneous.  Tht  first  is  by  far  the  more  common. 
Of  the  latter,  examples  are  seen  in  various  kinds  of  abscesses,  sinuses,  fistules,  Pott's 
disease  of  the  spine,  coxalgia,  and  other  affections,  in  which  the  morbid  action  is 
carried  on  beneath  the  skin,  out  of  sight,  instead  of  upon  an  o|>en  surface. 

Ulceration  manifests  a  remarkable  proneness  to  invade  some  structures  and 
to  shun  others.  Those  which  are  most  liable  to  its  inroads  are  the  dermoid  and 
mucous  tissues,  the  cartilages,  bones,  lymphatic  glands,  tonsils,  uterus,  lungs,  and 
kidneys.  The  fibrous  and  serous  membranes,  muscles,  tendons,  vessels,  nerves, 
brain,  heart,  liver,  and  spleen,  together  with  the  salivary,  prostate,  and  thyroid 
glands,  seldom  suffer  from  it.  Newlj-  formed  parts,  as  cicatrices  and  the  callus  of 
broken  bones,  are  easil}''  affected  by  ulceration,  especially  when,  from  any  c^use,  there 
is  a  depraved  and  impoverished  condition  of  the  syst£»m.  It  is  worthy  of  remark, 
both  in  a  ])nthologir;d  and  practical  senae,  that  this  action  is  much  more  prone  to 
occur  in  certain  portions  of  the  same  structure  than  in  others.  Thus,  ordinary  ulcer- 
ation of  the  skin  is  by  far  most  frequent  in  the  legs  and  feet,  whether  liecause  these 
parts  are  in  a  state  of  habitual  congestion,  or  because  they  are  more  exjKfsed  to 
fatigue  and  accident,  is  not  determined.  The  disease  is  extremely  rare  in  the  cbso- 
phagus,  but  quite  common  in  the  pharynx,  tonsils,  tongue,  cheeks,  and  lips.  The 
same  remark  is  true  of  ulceration  of  the  stomiich  and  small  intestine  as  compared 
with  ulceration  of  the  colon  and  rectum.  In  the  genito-urinary  division  of  the  mu- 
cous system  a  similar  law  obtains.  Thus,  the  affection  is  extremely  rare  in  the 
urethra  and  bladder  of  the  female,  but  very  common  in  the  vulva,  vagina,  and  uterus. 
The  male,  on  the  contrary,  seldom  suffers  from  ulceration  in  any  portion  of  the 
genito-urinary  apparatus. 

Ulceration  is  common  or  specific ;  common,  when  it  is  the  result  of  ordinnry  inflnm- 
mation,  specific  when  it  is  caused  by  a  special  poison,  as,  for  example,  that  of  syphilis. 
In  the  latter  case,  the  disease  runs  a  peculiar  course,  and,  during  its  progress,  fur- 
nishes a  specific  secretion,  capable,  bj-  inoculation,  of  pro<lucing  a  similar  action. 
The  ulceratirm  that  attends  carcinoma  is  also  s|>eciflc,  hut  the  matter  which  it  yields 
is  not,  so  far  as  is  at  present  known,  communicable  by  actual  contact. 

Ulceration  varies  in  its  progress,  being  sometimes  verj-  rapid,  at  other  times  very 
tardy.  The  circumstances  which  determine  ttiis  result  are  not  always  appreciable, 
but,  in  general,  tfiey  mny  bo  considered  as  depending  o|xin  the  nature  of  tite  exciting 
cause,  the  amount  of  the  attending  iuflaninjution,  and,  above  all,  the  state  of  the 
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B.T8t*iiu  When  the  action  is  verj'  rapid,  an  extent  of  surface  may  be  destroyed  in  a 
fcw  days  which  camjot,  iierhaps,  be  repaired  un«ler  several  months.  The  process  often 
9  on  simultaneunsly  at  several  points  in  the  sami.'  organ  or  tissue,  and  not  uufre- 

^  utly  in  structures  of  an  outin-ly  opposite  eharactei-. 

The  causes  of  ulceration  are  siich  jis  produce  inflammation,  which,  ns  ha«  alreinly 
been  stated,  always  accompanies  the  process.  They  may  very  projierly  Ihj  tli\idcd 
into  predisposing  and  exciting.  The  former  comprise  an  impoverished  state  of  the 
blood,  however  induced,  and,  in  short,,  whatever  has  a  tendency  to  impair  the  powers 
of  the  system.  Experiments,  pei-formcd  long  ago,  by  Magendie  and  others,  have 
eaiablishcd  tlie  fact  that  the  protracted  anil  exclusive  use  of  starch,  sugar,  and  other 
Boo-azotized  articles  of  foo<i,  is  ca[>al»le  of  producing  ulceration  of  the  cornea;  and 
it  is  well  known  that  the  poorer  and  more  ill-fed  classes  of  people  are  peculiarly  subject 
to  ulceration  of  the  skin  and  mucoas  mcmbnujcs.  Ulceration  of  a  severe  nature 
often  follows  ii|K>n  various  kinds  of  fever,  especially  tyjihoid,  scarlet,  and  morbilloiis, 
from  the  exhausting  influence  which  they  exert  upon  the  solids  and  fluids. 

The  exciting  causes  mny  he  common  or  sj^ecilic,  the  latter  lioing  such  as  act  pri- 
marily ujjou  a  particular  part,  as,  for  exami)le,  the  hend  of  tlie  penis  in  chancre,  or, 
secondarily,  in  the  same  disease,  u[Km  the  constitution,  in  consequpnoe  of  tlie  alis«)r|)- 
tion  of  the  specitie  poison.  Tubercular,  scirrhous,  encephuloi*!,  and  melanotic  matter, 
after  having  undergone  softening,  always  creates  ulceration  by  its  pressure  upon  the 
adjacent  tissue,  thereby  favoiing  its  elimination  from  the  part  and  system. 

The  inflammation  which  precedes  and  accompanies  ulceration  varies  much  in  degree, 
well  as  in  character.  When  acute,  it  is  usually  marked  by  the  phenomena  which 
larily  distinguish  it  under  other  circumstances,  as  discoloration,  heat,  swelling, 
ftain,  and  disonlered  function,  and  then  often  spreads  with  gix-at  rapiility,  laying 
waste  a  large  amount  of  tissue  in  an  almost  incredibly  short  time.  When  this  is  the 
case,  the  molecular  structures  perish,  as  it  were,  in  mass,  and  not  in  the  slow  and 
gradaal  manner  which  characterizes  the  disease  when  the  inflammation  is  of  a  more 
mild  and  simple  grade.  It  is  to  this  form  of  ulceration  that  the  tenn  phagedenic  is 
commonh"  api)lied,  from  a  Greek  compound  literally  signifying  to  eat,  feed  upon,  or 
eitnle,  the  parts  around  the  breach  made  by  the  morbid  action  being  nipi<Uy  disin- 
t*grat«d  and  cast  off,  as  if  they  had  been  consumed  by  Are,  their  ashes  alone  being 
left  a«  the  evidence  of  their  former  existence.  Wlicn  the  concomitant  inflammation  is 
ebronicv,  the  ulceration  generally  advances  more  tardily,  and  is  also  marked  by  milder 
symptoms;  this  rule,  however,  has  many  exceptions. 

The  pain  of  ulceration  is  sometimes  peculiar,  nrtbrding  thus  valuable  diagnostic 
infi)innat!on.  Thus,  in  ulceration  of  tlie  joints  and  bones,  it  is  usualh'  heavy,  aching 
or  gnawing,  as  if  insects  were  fee<ling  upon  the  part ;  in  rupia,  it  is  liot  and  hurtling; 
in  scirrhus,  sharp  and  lancinating,  or  like  the  pricking  of  a  needle.  Sometimes,  again, 
there  is  a  complete  absence  of  pain,  as  iu  common  ulceration  of  the  skin,  in  ulceration 
of  ihe  ghuids  of  Peyer  in  typlioid  fever,  and  iu  ulceration  in  tubercular  disease  of 
the  largi»  bowel.  As  a  general  rule,  it  may  be  stated  that  tlie  pain  is  more  severe  in 
the  acute  than  in  the  chronic  form  of  the  disease,  and  it  is  then  also  more  steady  and 
prrsifOent.  In  syphilitic  ulceration  of  the  bones  and  skin,  the  sufl'ering  is  often  of  an 
iotcrmittent  character,  the  paroxysm  usually  coming  on  at  night,  and  gradually  clis- 
•ppearing  towai-ds  moniing.  Finally,  the  pain  may  be  of  a  neuralgic  nature,  although 
ttiix  is  rare. 

L'leerntion  is  always  attended  with  more  or  less  discharge  of  matter,  the  quality 
of  which  is  greatlj'  influenctfl  by  the  nature  of  the  case.  Thus,  when  the  attendant 
inflammation  is  unusually  high,  the  matter  is  generally  of  a  sanious,  bloody,  or  ichorous 
character,  corrosive  and  proftise;  a  similar  fluid  is  always  present  in  ulceration  of 
carcinomatous  growths.  When  the  action  is  less  severe,  or  tending  to  restoration, 
the  discharge  is  commonly  somewhat  consistent  and  of  a  yellowish  color,  like. 
Uudable  pua. 

The  tendency  in  ulceration  is  usually  towarrls  the  nearest  surface,  an  occurrence 
which  is  often  of  great  service  in  the  evacuation  of  abscesses  and  the  discharge  of 
foreign  matter.  It  would  seem  as  if  nature  availed  herself  of  the  operation  of  this 
law  to  ot^onomize  time,  save  structure,  and  prevent  pnin.  If  it  were  otherwise,  ab- 
Boemes  would  often,  if  indeed  not  generally,  be  emptied  in  the  most  te<iious  and 
circuitous  nuinner,  and  at  the  expense  of  vast  suffering,  both  local  and  constitutional. 
Of  the  beneflcial  effects  of  this  law,  an  illustration  is  afforded  in  eolh'Ctlons  of  pus 
m  the  liver,  which,  as  a  general  rule,  discharge  themselves,  not  through  the  walls  r.f 
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the  abdomen,  which  are  tbirk,  muscular,  and  resistant,  but  through  a  coritigu«JU8  coil 
of  iutestiuf,  whiuli  is  thiu,  proximal,  and  yielding.  In  abscess  of  the  lung,  the 
matter  usually  escapes  through  a  neighboring  bronchial  tube;  when  it  makes  aa 
ellort  to  empty  itself  estenudly,  it  either  pours  the  fluid  into  the  pleui-ul  I'avity, 
thus  speedily  causing  fatal  inflummation,  or  it  attains  its  object  only  atYer  a  long  and 
icilious  process  of  ulceration,  generally  accompanied  with  great  pain  and  htKstic 
irriliition. 

When  ulceration  has  continued  for  some  time,  it  manifests  a  disposition  either  to 
remain  stationary,  to  cease  altogether,  or  to  progress  in  a  modified  foi*m.  Its  conduct, 
in  tlieso  various  particulars,  is  greatly  influenced  by  internal  and  external  circum- 
stances, as  the  state  of  the  constitution,  the  amount  of  the  local  inflammatiou,  the 
nature  of  the  exciting  cause,  and  the  ellects  of  remedies.  In  the  skin  of  the  lower 
extremities,  in  syphilitic  rupia,  in  the  spongy  structure  of  the  bones,  in  the  movable 
joints,  jmd  in  malignant  growths,  it  often  continues  for  an  almost  Lndelinite  period, 
being  better  at  one  time  and  worse  at  another.  When  it  is  about  to  cease,  the  ac- 
companying inflammation  gradually  subsides,  the  discharges  ilisappeiir,  and,  plastic 
matter  being  poured  out,  granulations  are  formed,  by  which  the  breach  is  liuall}' 
closed  up,  the  process  of  cicatrization  generally,  if  not  always,  proceeding  from  the 
circumference  toward  the  centre. 

In  the  treatment  of  ulceration,  the  great  and  leading  indicjttion  is  to  combat  the 
coQconiitant  inflammatluu,  so  as  to  place  the  part  in  a  condition  for  the  cHicient  de- 
velopment of  granulations,  as  it  is  through  their  agency  lliat  the  lost  substance  must 
finally  be  repaired.  For  this  purpose  the  ordinary  antiphlogistic  appliances  are  to 
be  put  in  requisition  and  continued  until  the  morbid  action  has  been  completely 
arrested,  as  will  be  denoted  by  the  subsidence  of  the  pain,  heat,  nwelling,  and  red- 
ness by  which  it  is  usually  characterized.  When  granulations  iK-giu  to  form,  only 
the  most  mild  and  soothing  measures  must  Ije  employed,  and  the  sore  cai^efuUy 
watched  to  keep  it  in  a  healthy  condition  until  it  is  perfectly  cicatiized.  In  specific 
disease,  aa  chancre  and  malignant  pustule,  the  most  etficiciit  treatment,  prondetl  the 
case  is  seen  in  time,  before  the  matter  has  l>een  absorbed  into  the  system,  is  to  cut 
out  the  part,  or  destroy  it  with  the  actual  cautery,  Yiemia  paste,  or  acid  nitrate  of 
mercury. 

In  ulceration  under  the  skin,  or  skin  and  mucous  membrane,  such  as  is  witnessed 
in  sinuses,  fistules,  and  other  diseases,  a  cure  ciui  seldom  be  effected  without  the  free 
division  of  the  aflected  structures;  injectioivs,  sbnple  and  medicate<l,  and  systematic 
compression,  however  long  continued,  generally  fail;  the  knife  is  the  most  effectual 
remedy,  and  its  early  employment  olleu  prevents  an  inunense  amount  of  suffering. 
General  treatment  is,  of  course,  not  neglected.  In  most  cases  tonics  aud  other  sup- 
portants  are  required  to  invigorate  the  exhausted  constitution. 


UL0EB8. 

An  ulcer  is  a  breach  in  the  continuity  of  a  surface,  organ,  or  tissue,  attended  with 
inflammation,  jmd  a  dincharge  of  pus,  ichor,  or  sanies.  The  disease,  which  is  of  fre- 
quent occurrence,  is  met  with  at  all  periods  of  life,  in  both  sexes,  and  in  fdt  classes 
of  {KM'sons,  and  ia  often  a  source  of  great  suffering  to  the  patient,  as  well  as  of  im- 
mense trouble  and  vexation  to  the  surgeon.  Its  very  name  caiTies  with  it  an  idea 
of  loathsomeness,  and  it  may  well  he  imagined  how  much  this  feeling  is  increased 
when,  as  so  often  happens,  the  sore  is  the  seat  of  foul  .ind  otfeusive  discharges,  ren- 
dering the  patient  disagreeable  both  to  himself  and  to  all  around. 

It  may  ctmtif'.ently  Ixi  asserted  that  there  is  not,  in  the  whole  domain  of  surgery,  a 
class  of  maladies,  tlie  jjathology  and  treatment  of  which  are  less  tlioroughly  under- 
stood by  the  profession  generally  than  those  of  ulcers.  It  is  surprising  what  an 
immense  amount  of  confusion  still  exists  upon  the  subject  even  among  many  of  the 
Iwst  aud  most  experienced  authorts.  In  examining  the  various  treatises  on  surgery, 
in  tlie  principal  languages  of  Europe,  tlie  reader  has  little  cause  to  congratuhile  him- 
self u])OU  the  progress  that  has  been  effected  in  this  department  of  the  healing  art. 
lie  looks  almost  in  vain  for  any  positive  additions  to  his  stock  of  knowledge  since 
the  latter  part  of  the  last  century,  when  Mr.  Benjjimijj  Bell  publishe«l  his  Trc^itise  on 
the  Tlieory  and  Management  of  Ulcers.  The  minute  divisions  aud  subdivisions,  the 
retiuements  and  al)surdilies,  resfiectiug  the  nature  of  these  lesions,  are,  with  little 
variation,  substantially  reproduced  by  most  of  the  practical  writers  of  the  present 
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day.     In  studying  the  lilerulure  upon  the  subject,  one  is  almost  farced  to  conclude 
that,  while  every  otber  bruufli  of  surgery  hnn  ex|jerieneed  the  salutary  influence  of 
|jroyn-.ss,  this  one  aJune  has  reinaiued  miiriiproved  aiid  uncared-for.     J  hid,  iiulccd, 
n-ady  to  admit  that  the  nosograijliy  of  ulcers  is  luiicli  more  perfect  now  than  it  was 
fonnerly ;  but  who  can  read  their  classifieatiou,  a.s  it  iiijjjcar.s  in  most  of  onr  njoderii 
treatiaea,  and  not  be  tstnick  with  its  many  absiirdiliea  and  Lncousistencics?     The  cata- 
logue is  al.»6olutely  appaUiiig,  and  it  must  be  apparent  to  the  most  superficial  oliserver 
that  it  comprehends,  umler  diiferent  names,  d iseases  which  are  absolutely  and  posi- 
tively identical  in  their  nature;  not  even  constituting,  strictly  sijeaking,  so  man^" 
varieties,  much  less  distinct  siwcies.      Sir  Astley  Cooper,  in  his  Lectures  on   the 
I'riuciples  and  Practice  of  Surger}',  describes  not  less  tlian  ten   fornis  of  ulcers, 
Under  the  names,  respectively,  of  healthy,  languid,  iiiflanied,  gatigrennus,  irrilal'le, 
sinuous,  menstrual,  varicose,  ungual,  aud  cutaneous,  the  latter  including  noli   me 
,tani/,rf,  and  ulcers  with  thickened,  inverted,  and  everted  edges.     A  more  recent 
l_fon-'i^n  author,  whose  works  were  at  one  time  extensively  circulated  in  this  country, 
jti*  a  somewhat  similar  arrangement.     Thus,  lie  treats,  under  so  many  separate 
s,  of  the  simple  purulent  or  healthy,  the  weak,  scrofulous,  cachectic,  indolent, 
irritalile,  inflamed,  sloughing,  phagedenic,  and  slougbing-phagcflenic  ulcer.     The  same 
frpirit  of  classificjition  pervades  the  works  of  other  writers.     Why,  then,  should  it  1k» 
din-nied  strange  that  the  student  should  take  up  tlie  investigation  of  the  subject  with 
>ubt  and  misgiving  as  to  his  ability  to  comprehend  it,  even  in  the  most  superficial 
iDer?     No  one,  however  industrious  and  intelligent,  can  possibly  unravel  tlie  niys- 
ies  of  divisions  so  minute  and  so  utterly  un|>lulosophical.     It  would  puzzle  the 
moat  profound  pathological  anatomist  to  discriminate  between  some  of  these  classes 
of  ulcers,  as,  for  instance,  between  the  irritable  and  inflamed,  the  sloughing  and 
hloiighing-iihage<.lenic.     To  describe  every  sore  that  appears  upon  the  body  as  a  dis- 
tinct ulcer  l>ecausc  it  hapiiens  to  possess  slight  shades  of  dilfereuccs  in  its  external 
characters,  would  be  as  absurd  as  to  describe,  in  a  work  on  anthropology,  every 
human  l>fing  as  a  separate  variety  of  the  race  beeoiise  he  liapfjcns  to  be  a  little  unlike 
his  neighbor.     All  inthimmatory  affections  resemhio  each  other,  some  closely,  others 
remotely,  but  yet  always  sufficiently  so  to  enable  us  to  trace  «jut  their  relations  and 
affinities.     The  same  is  strictly  true  of  ulcers;  no  tMO  cases  are  ever  precisely  alike, 
»u<l  yet  the  most  superficial  observer  may  see  that  they  exhibit  many  traits  in  com- 
mon; one  may  be  undermined,  incrusted  with  aplastic  matter,  and  the  seat  of  severe 
pain,  with  a  foul,  sauious  discharge,  and  great  discoloration,  heat,  aud  swelling  of  the 
surrounding  integuments;  another  may  have  hard  and  elevated  edges,  and  a  glossy, 
granulated  surface,  w  ith,  pirhaps,  scarcely  anj-  secretion  at  all,  and  none  of  the  ordi- 
nary evidences  of  inflammation  ;  in  a  third  case  the  nicer  may  Iw  disposed  to  spread, 
it*lcu«len<y  being  essentially  destructive;  in  luiother  series,  l>y  no  means  unconmion, 
tbesore  has  thickened  and  everted  edges,  with  ]trutiise  ichorous  discharge,  and  nn 
inability  to  IViniish  reparative  material ;  linall}',  there  ma^'  be  a  a  aricose  state  of  the 
Teins  of  the  part,  a  sinus,  disease  of  the  adjacent  bone,  or  disorder  of  the  geni-ral 
system,  modifying  the  action  of  the  ulcer,  and  interfering  with  its  cure.     These  are, 
it  i»  true,  contrarieties,  but  contrarieties  which  are  solely  dc]>endeut  u])on  local  ami 
Coustitutional  causes,  and  which,  consequent ly,  are  not  entitled  to  Ik?  considered  as 
distinct  diseases.     We  might  as  well  say  that  the  varieties  of  color  in  ordinary 
iaflummation  constituted  so  many  reasons  for  founding  new  B^icciesof  morbid  action, 
*hen  it  is  obvious  that,  in  this,  as  in  the  former  case,  the  circumstance  is  purely 
accidental. 

Assuming  that  all  ulcers  are  merely  so  many  forms  of  inflammation  with  breach 
of  texture  and  more  or  less  discharge,  the  most  rational  classification,  it  seems  to  me, 
thiit  can  be  adopted,  is  that  of  ulcers  into  acute  and  dironic,  according  to  the  inteiir 
sity  and  rapidity  of  the  morbid  action.  Such  an  arRingemeut  certainly  greatly  sim- 
plifies the  subject,  and  divests  it  of  much  of  the  mystery  and  perplexity  that  have 
hitherto  enshrouded  it. 

There  are  two  genera  of  ulcers,  just  as  there  are  two  genera  of  inflammations,  the 
oomniun  and  the  sjiecific.  Common  nicers  are  such  as  are  produced  by  ordinary 
CBUites,  as  common  inflammations,  abrasions,  and  wounds;  specific  ulcers,  on  t!ie  c»in- 
ln»ry,owe  their  origin  to  the  operation  of  some  peculiar  vims,  as  the  poison  of  syphilis, 
timaJlpox,  glanders,  malignant  pustule,  scirrlnis,  encephalnid,  tuliercle,  or  melanosis. 
Although  the  ensuing  remarks  are  more  particularly  intended  to  illustrate  the  various 
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forms  of  coiumun  ulcers,  they  are  also,  at  least  in  soime  degree,  applicable  to  the 
specitie,  whicii,  however,  will  receive  special  aileutioii  in  theii-  proper  place. 


1.   ACUTE  VLCEBS. 

The  acute  ulcer  is  diatinguiahed  by  the  rapidity  of  ita  progress,  and  the  severity 
of  its  syraploms,  which  are  those  very  much  of  ORlinary  acute  iuflammatioD.  The 
sore  usually  begins  at  a  small  point  of  skin,  or  skin  and  cellular  tisHue,  from  which  it 
speeilily  sjjreads  in  ditterent  directions  until  it  oflen  covers  a  large  extent  of  surface, 
lu  it-s  form  it  is  generally  soraewluit  oval  or  circiUur,  but  it  is  frequently  verj'  irregular, 
and  instances  are  met  -VAith  in  which  it  ia  of  a  serpiginous,  creeping,  or  angular  shape. 
When  the  ulcerative  action  commences  simultaneously  at  several  spots,  as  occasion- 
ally happens,  the  sore  may  huAC  a  jjeculiar,  sieve-like,  or  worm-eaten  appearance, 
similar  to  thiit  of  the  cover  of  an  old  book,  or  the  bark  of  a  tree.  Its  surface  is  red 
and  angry-looking,  either  uniformly,  or  ret!  at  one  point,  and  white  at  anotlier,  owing 
to  a  deposit  of  ajilastic  matter,  which  occasionally  overspreads  it  completely.  When 
the  action  is  unusuaU3'  severe,  the  bottom  of  the  ulcer  generally  exhibits  a  ibul,green- 
isii,  brownish,  or  blackish  appearance,  and  if,  under  such  circurastaJices,  any  plasma 
is  poured  out,  it  is  immediately  spoiled  or  washed  away  by  the  discharges,  which  are 
alwa^T?  thin,  sero-sanguinolent,  an<l  irritating,  possessing  none  of  the  properties  of 
laudable  pus,  such  as  is  furnished  by  a  granulating  wound.  In  regard  to  the  edges 
of  this  class  of  ulcers,  they  present  the  greatest  possible  variety;  in  general,  how- 
ever, they  are  thin,  rather  sharp,  and  somewhat  undermined,  or  undermined  at  one 
place,  straight  at  another,  and  perhaps  everted  at  a  third:  in  some  cases  they  are 
very  steep  and  ragged,  notched  or  serrate*!.  Extending  from  the  sore  in  ditlerent 
directions  are  occasionally  small  sinuses  or  fistulous  passages,  which  thus  greatly 
complicate  its  character  and  protract  the  cui-e.  The  pijrts  immediately  around  the 
ulcer  exiiihit  all  the  jilienomena  of  high  inflammation,  being  of  a  deep  red,  livid,  or 
juirjile  color,  jiretematurally  hot,  painful,  and  nuire  or  less  oedematous,  from  sero- 
plastic  elfusions,  and  consequently  readily  pitting  under  pressure.  The  latter  symptom 
is  hardly  ever  entirely  absent  in  any  case  of  acute  ulcer,  and  is,  therefore,  of  great 
diagnostic  value.  The  CK<lenm  often  cxtcuds  over  a  considerable  surface,  but  is  alwa>-8 
most  conspicuous  in  the  immediate  vicinity  of  the  sore.  The  same  remark  is  appli- 
cable to  the  other  inflnmmatorj'^  phenomena. 

The  pain  of  the  acute  ulcer  is  frequently  a  prominent  and  absorbing  symptom;  it 
varies  not  only  in  degree  but  in  character,  being  at  one  time  tlirobbing  or  pulsatile, 
at  another  sharp  or  pricking,  at  another  dull,  hea.vy,  and  gnawing,  as  if  insects  were 
feeding  upon  the  part.  Its  violence  is  often  altogether  disproixirtionato  to  the  extent 
of  the  morbid  action.  I  have  seen  eases  whore,  although  the  ulcer  was  scarcely  as 
large  as  a  twenty-five  cent  piece,  the  pain  was  so  excruciating  as  to  deprive  the  patient 
of  sleep  for  days  and  nights  together,  and  bring  on  rapid  emaciation  and  hectic  irri- 
tation. It  may  lie  limited  to  the  sore,  but  in  general  it  is  felt  over  the  whole  of  the 
inflamed  surface,  and  is  usually  worst  at  night  and  in  damp  states  of  the  atmosphere. 
Posture  also  commonly  agtfnivates  it,  t)eing  more  severe  when  the  part  is  dependent 
than  wlien  it  is  elevated,  although  occasionally  the  reverse  is  true,  even  when  the  sore 
is  quite  large. 

Along  with  these  phenomena  there  is  generally  considerable  constitutional  derange- 
ment, manifesting  itself,  not  so  much  in  febrile  commotion,  as  in  an  irritable  state  of 
the  system,  and  in  disorder  of  the  digestive  organs.  The  patient  feels  imweU  rather 
than  sick;  his  head  troubles  him;  his  appetite  is  vitiated,  or  temporarily  arrested ; 
the  tongue  is  coated,  and  there  is  a  bad  taste  in  the  mouth,  especially  in  the  morning; 
the  bowels  are  inclined  to  lye  constipated;  and  the  urine  is  scanty  and  high-colored. 
When  the  ulcerative  action  is  rapid  and  extensive,  there  is  fre<|ueutly  more  or  less 
fever,  with  thirst,  restlessness,  loss  of  sleep,  ami  excitement  of  the  pidse.  Disorder 
of  the  secretions  is  generally  a  prominent  symptom  in  these  cases,  especially  of  the 
liver,  uterus,  and  mucous  follicles. 

An  impoverished  state  of  the  blood,  however  induced,  habitual  intemperance, 
excessive  indulgence  at  table,  mental  anxiety,  exposure  to  cold,  and  the  varions 
eruptive  diseases,  may  be  enumerated  as  so  many  predisposing  causes  of  the  acute 
ulcer.  Nervous,  irritable,  and  plethoric  persons,  especriallyold  dram  drinkers, are  its 
most  ftequent  subjects.    Both  sexes  are  liable  to  it ;  but  men,  from  their  greater 
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exposure  and  hardships,  sufTer  much  more  fretjui'titly  than  women.    It  is  rarely  met 
with  ill  the  higher  circles  of  society,  and  in  very  enrly  lile. 

An  ulcer  may  be  acute  from  the  beginning,  or  it  m:iy  siuldeuly  become  eo  .i<t*'r 
having,  perhaps,  been  for  months  or  even  yejirs  in  a  (iormaiit  condition  with,  it  may 
Ite,  little  disposition  either  to  advance  or  to  recede.  However  this  niity  \>e,  tlie  disease 
often  spreads  with  astonishing  rapidity,  eating  away  everytliiiig  witdin  its  reacli — 
skin,  cellular  tissue,  fibrous  membrane,  mnscle,  and  sometimes  e\eu  bone — and  often 
laying  waste  in  a  few  days  an  extent  of  surface  which  it  may  take  months,  aided  by 
the  bi'-st  skill,  to  repair.  When  this  is  the  case,  the  action  may  be  said  to  be  truly 
phageditnic^  or  to  consist  of  rapid  mortifieation  of  the  molecular  structure  of  the 
iBflering  part,  which  is  hot,  ce(lcmatous,  fiery  red,  exquisitely  painful,  and  bathed 
'with  profuse,  fetid  discharges.  Constitutional  disturbance  is  gnat,  and  the  tendency 
is  usually  decidedly  typhoid,  e8i)ecially  if  the  patient.  Ilts  been  worn  out  by  intem- 
perance and  other  causes  of  depression.  Ttiis  form  of  idcer  is  very  prone  to  occur 
upon  new  and  imperfectly  organized  skin,  where  it  often  commits  the  most  terrible 
rmvages,  which,  for  a  time,  hardily  anything  can  successfully  resist. 

Trralment. — The  treatment  of  the  acute  ulcer  must  be  strictly  antiphlogistic, 
modified,  of  course,  by  tlie  pecuUar  exigencies  of  the  case.  Wlicn  the  symi)tom8 
are  urgent,  as  denote<l  by  the  severity  of  the  local  and  constitutional  disorder,  the 
indication  obviously  is  to  take  blood  from  the  arm,  provided  the  patient  is  at  all 
plethoric;  or,  this  not  being  permissible,  at  all  events  to  open  liis  bowels  freely  with 
an  active  cathartic,  containing  from  five  to  ten  grains  of  calomel,  and  followed  up, 
if  necessary,  in  six  or  eight  hours,  by  infusion  of  senna  and  snlph.ite  of  magnesia. 
Recourse  is  then  had  to  tiie  antimonial  and  saline  mixture  to  subdue  vascular  action  ; 
while  opium  is  administered  in  large  doses  to  allay  pnin  and  induce  sleep.  The  diet 
mast  be  mild  and  not  too  nutritious,  and  the  patient,  must  observe  the  most  perfect 
rest  in  the  recumbent  posture.  Active  purgation  will  be  found  to  be  of  the  greatest 
value  in  this  form  of  nicer;  in  fact,  it  is  ditticiilt  to  imagine  a  case  in  which  it  could 
be  entirely  dispensed  with.  To  render  it  promptly-  eU'ective,  however,  1  have  long 
been  in  the  habit  of  combining  with  it  a  certain  qujuitity  of  mercury,  either  in  the 
form  of  calomel,  or  blue  mass,  with  a  view  of  making  a  strong  and  ra])id  imfiression 
upon  the  secretions,  which,  as  Ix'fore  stated,  are  usually  notably  deranged,  atifl  which 
thus  keep  up  a  spreaiUng  tendency  in  the  disease.  Of  the  beneficial  elleets  of  anodynes 
in  arresting  acute  ulceration  no  one,  who  has  not  witnessed  them,  can  form  atiy  just 
conception.  That  they  exert  any  direct  influence  upon  the  part  itself  cannot  be 
soppoaed ;  but  that  they  produce  a  most  salutary  impression  by  tranquillizing  the 
heart's  action,  and  allaying  nervous  irritability,  which  is  generally  bo  prominent  a 
8)-mptom  in  this  atfeetion,  is  indisputable;  hence  the  remedy  should  always  be  given 
in  large  and  sustained  doses  from  the  very  commencement  of  the  maladj-. 

It  is  not  to  be  inferred  from  thei^e  remarks  that  active  depletion  is  suited  to  all 
ca»es  of  this  disease ;  on  ti»e  contrary,  we  are  often  obliged  to  use  tonics  and 
stimulants  at  the  verj'  beginning  of  the  treatment,  and  to  continue  their  exhibition 
until  we  have  succeeded  in  buihling  up  the  system,  so  as  to  enable  it  to  oppose  a 

Cieessfnl  barrier  to  the  encronohment  of  the  morbid  action.  The  state  of  the  pulse, 
n,  digestive  organs,  and  muscular  s3-stem  will  generally  serve  as  a  correct  guide  to 
the  kind  of  treatment  l>est  adapted  to  meet  the  exigencies  of  this  class  of  cases. 
Quinine,  iron,  and  milk  punch,  with  opium,  or  the  salts  of  morphia,  will  usually  con- 
stitute the  most  reliable  means. 

The  local  treatment  does  not  differ,  in  its  general  principles,  from  that  already 
deai'ribed  as  applicable  to  acute  inflammation,  excejit  as  it  respects  the  modifications 
arising  from  the  presence  of  a  broken  surface.  The  part,  as  a  junmary  and  essential 
step,  must  l>e  placed  f>erfectly  at  rest  in  an  easy,  elevated  t>oNitif»n,  to  prevent  arterial 
lagress  and  favor  venous  return;  it  will  even  be  well,  in  many  cases,  to  lay  the  limb 
tlpt)n  an  inclined  plane,  bo  that  the  sore  shall  be  higher  than  the  rest  of  the  bo<ly, 
»nd  to  confine  it,  if  necessary,  in  this  situation  by  means  of  a  light  roller,  care  being 
tak^n  not  to  obstruct  discharge  or  to  make  undue  compression.  If  tlie  part  be  filthy 
from  want  of  cleanliness,  or  adherent  dressings,  ablution  by  immersion  should  precede 
tiiriH-t  medication.  If  the  morltid  action  l>e  hi«;h,  the  young  practitioner  might  he 
induced  to  a])ply  li-eelies,  not  to  the  sore,  but  in  its  immediate  vicinity;  but  such  a 
pnx-eeding  is  objectionable,  for  the  reason  that  the  bites  of  these  animals  are  liable 
{o  occasion  exct^sive  pain,  and  sometimes  even  nn  atigravation  of  the  disease.  A 
AQCh  better  plan  is  to  draw  blood  by  scarification  with  the  hmeet,  the  limb,  firmly 
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encircled  with  a  cord  a  li'w  inclies  lielow  the  knee,  the  while  slunding  in  a  tub  of 
warm  water.  From  six  t<;  a  dozen  veitical  ijicisionis,  oot  quite  skin  d«;p,  being  made 
over  the  iutlaaied  siulace  around  the  sore,  tlie  blood  is  jwrmittcnl  to  flow  unlii  the 
patient  shows  signs  of  approaching  syncope,  if  he  be  at  all  plethoric,  or,  at  all  events, 
until  the  engorged  vessels  have  been  thoroughly  unloaded,  as  denottMl  by  the  com- 
parative pallor  of  the  part.  There  is  no  method  so  well  adapted  as  this  to  make  a 
prompt  and  decided  impression  upon  an  acute  ulcer;  it  is  a  most  potent  alterant,  and 
I  rarely  omit  its  em|>loyment  in  any  case  of  the  slightest  \irgency.  For  the  sore  itself 
the  best  romed}'  is  the  offidnal  sohition  of  acid  nitrate  of  mercurj-,  diluted  with  eight, 
ten,  or  fifteen  parts  of  water,  according  to  the  foulness  of  the  alfected  surface.  The 
application  should  Ije  maile  h'ghtly  with  a  soft  sponge  or  a  eluth  mop,  and  may,  if 
necessary,  be  repeated  once  in  tlie  twenty-four  hours  mitil  there  is  a  uiauifest  improve- 
ment in  the  condition  of  the  ulcer,  when  it  should  be  entirely  dispensed  with,  or  used 
more  sparingly,  and  still  weaker.  Another  valuable  agent  is  carbolic  acid;  and  now 
and  then  great  benefit  accrues  from  the  use  of  chloride  of  zinc.  As  a  constant  cover- 
ing for  the  parts,  the  most  suitable  one  is  a  light  emollient  cataplasm,  or  warm  water- 
dressing,  sprinkled  with  morphia,  laudanum,  or  powdered  opium.  Fetor  is  aHayed 
with  the  cliloridea.  In  some  instances  yeast  may  advantageously  be  added  to  the 
poultice;  but  in  general  tliin  may  be  dispensed  with.  Under  this  treatment  rapid 
improvement  may  usually  be  looked  for;  indeed,  in  many  cases  we  have  the  satisfaC' 
tion  to  find,  within  less  tluin  tlurty-slx  hours  al\er  its  commencement,  already  & 
deciiled  change  for  tiie  better;  the  ulceration  e\Tnce8  a  disposition  to  cease,  the  dis- 
charges assume  a  more  healthy  aspect,  and  the  surrounding  parts  lose  their  fiery  red 
and  rtdematoiis  cliaracter.  By  persevering  in  the  treat-mfut,  m  a  modified  form,  the 
sore  will  soon  begin  to  granulate,  and  to  form  new  skin  along  the  margin  of  the  old, 
when  none  but  the  mildest  applications  will  be  re<iuired. 

Such,  in  a  few  words,  is  an  outline  of  the  treatment  which,  when  a  choice  of  reme- 
dies is  allowed,  will  generally  1«  found  to  be  most  serviceable  in  this  class  of  ulcers, 
"lut  the  patient  will  not  always  submit  to  ecurification,  nor  is  this  always  projKT, 

ing  to  the  exhausted  condition  of  bis  system.  Under  such  circumstances,  the 
object  may  often  1)C  promptly  attained  by  the  free  application  of  the  dilute  tincture 
of  iodine  to  the  parts  nrouml  t!ie  sore,  while  the  sore  itself  is  lightly  touched  with  the 
acid  nitrate  of  mercury,  as  in  the  previous  case,  or  with  a  strong  solution  of  nitrate  of 
silver  or  this  article  in  substance,  although  both  are  decidedly  inferior  to  the  former 
remedy.  In  some  instances  a  speedy  and  permanent  cheek  may  be  put  to  the  ulcera- 
tive action  by  covering  the  sore  ami  the  inflamed  surface  witli  a  blister,  retained  until 
thorough  vesication  is  induced,  followed  by  the  ordiuaiy  dressings.  Few  cases  of 
acute  ulcers  can  resist  this  remedy.  Its  beneficial  effects  are  no  doubt  due  to  the 
drainage  which  it  establishes,  and  the  consequent  change  in  the  action  of  the  capillary 
vessels.  The  progress  of  the  cure  is  sometimes  embarrassed  by  dead  matter,  as 
shreds  of  cellular  tissue  and  fibrous  membrane,  the  removal  of  which  should  receive 
prompt  attention. 

Of  creasote,  sulphate  of  copper,  acetate  of  lead,  and  other  remedies,  bo  much  lauded 
by  some  practitioners  in  the  treatment  of  acute  ulcers,  little  need  be  said.  These 
artich'S  undoubte<]ly  possess  some  merit,  and  I  have  occasionally  employed  tlu-m 
with  advantage,  but,  as  they  are  altogether  of  a  subor<nnate  character,  they  should 
never  take  the  place,  in  urgent  cases,  of  those  just  mentioned.  Acetic  and  nitric  acid, 
the  former  in  the  proportion  of  half  a  dr.nchm,  and  the  latter  of  three  to  eight  drops, 
to  the  ounce  of  water,  are  excellent  applications,  in  the  mUder  varieties  of  the  affection, 
allaying  tetor  and  changing  the  action  of  the  sore  so  us  to  promote  the  formation  of 
healthy  granulations  and  hnidable  discharge.  Lead  water  is  chiefly  serviceable  when 
there  is  unusual  vascular  activity  in  the  parts  nrocmd  the  ulcer,  and  may  then  gene- 
rally be  advantageously  combined  with  laudaniun  or  a  watery  iufusion  of  opium. 


2.  OHROMO  I'LCERS. 

While  it  is  not  always  easy  to  determine  when  an  ulcer  becomes  chronic,  it  is  to 
be  borne  in  mind,  as  was  previously  stated,  that  a  chronic  ulcer  may,  in  consequence 
of  local  and  constitutional  causes,  occasionally  assume  an  acute  character.  In  this 
respect  the  present  disease  does  not  differ  from  ordinary  inflammation,  unattended  by 
breach  of  texture.  Thus,  an  inflammation  of  the  conjiinoliva,  after  haA'ing  pursued 
a  chronic  march,  with  but  little  pain  and  discoloration,  perhaps  suddenly,  at  the  end 


CHRONIC    ULCEK3. 


177 


of  several  months,  breaks  out  with  renewed  vigor,  characterized  by  all  its  primitive 
intensity,  and  now  rapidly  urging  on  the  atlecte<I  Htructures  to  permanent  disoigtniizn- 
tiou,  rendered  the  more  prone  to  this  occunence  by  tlieir  protrac-twl  suHerLiia:.  I'lci-ra 
are  not  uufrequently  subjected  to  similar  hunlsliips;  not  once  only,  but,  peihtijts,  mini v 
times  during  their  progress,  and  thus  their  career  uften  becomes  a  must  chcrketi-d 
one,  defying  alike  our  powers  of  diagnosis  and  treatnu-nt,  uud  coustitiiting  at  least 
one  of  the  cause-s,  previously  adverted  to,  of  the  UQscientiilc  uomenclature  which 
disfigures  this  branch  of  surgery. 

When  does  an  ulcer  become  chronic?  or,  in  other  words,  what  time  must  elapse 
before  it  can  be  said  to  assume  this  character?  To  this  question  it  is  impossible  to 
give  anything  like  a  detlnite  reply;  in  some  instances  the  disease  is  chroiiic  almost 
from  the  beginning;  in  others,  it  b>ecomes  so  in  a  few  weeks;  and  in  others,  again, 
perhaps  several  months  inten-ene.  The  term  chronic,  as  every  one  knows,  has  refer- 
ence to  time,  and  is  employed  to  designate  a  class  of  affections  which,  havinjj  passed 
through  their  acute  stages,  are  deprived  of  their  primitive  characteristics  ;  their  action 
has  been  modified  by  treatment,  or  by  treatment  and  the  operation  of  time.  The 
inflamjnation  now  generally  exists  in  a  much  milder  form;  tiiere  is  less  functional 
distarbance,  wliile  the  constitutional  derangement  often  entirely  ceases,  and  the  locsU 
phenomena  of  heat,  re<lness,  pain,  and  swelling  are  materially'  diminished  in  intensity. 
The  part,  however,  is  oppressed,  if  not  overpoweretl,  by  effusefl  fluids;  its  vessels 
are  sluggish, dilated,  and  engorged  with  dark  blood;  nervous  sensihilitj-  is  perverted, 
and  the  restorative  tendency  is  either  much  embarrassed  or  completely  at  a  stand. 
Ulceration  still  goes  on,  and,  perhaps,  commits  even  serious  ha\  oc,  but  the  action  ia 
tartly,  and  exhibits  few,  if  any,  of  the  phenomena  which  originally  characteri^ced  it. 
It  would  seem,  at  first  sight,  as  if  it  were  a  paradox  to  say  that  a  disease  was 
chronic  from  its  commencement ,  a  nd  yet  such  is,  nevert  lieless,  the  fact ;  rather,  however, 
in  reference  to  its  symptoms  than  to  the  true  and  legitimate  meaning  of  the  term. 

Chronic  ulcers  often  exist  for  many  months  and  years  together;  at  one  time 
stationary,  now  receding,  now  advancing ;  in  one  ease  exhiliiting  too  much  action, 
in  another  too  little,  but  rarely  in  a  condition  to  furnish  the  requisite  amonnt  and 
quality  of  reparative  material.  Kven  if  granulations  occasionally  do  form,  they  are 
seldom  he^Uthy,  or,  if  healthy,  they  seldom  long  remain  so;  on  the  contrary,  they 
soon  languish  for  the  want  of  jtroper  support,  or  tliey  perish  from  the  violence  of 
the  attendant  inflammation.  These  effects  may  bo  the  result  purely  of  local  causes 
or  of  causes  exerting  their  influence  indirectly  throusjh  the  constitution;  generally, 
perhaps,  of  both.  If  this  statement  be  true,  as  multiplied  obsenation  proves,  we 
cannot  fail  to  deduce  from  it  important  princi[>les  of  practice.  It  phiiidy  suggests 
the  necessitj',  in  every  instance,  of  in**tituting  a  careful  inquiry  into  the  nature  of 
the  exciting  cause  and  the  condition  of  the  system,  as  well  as  the  state  of  the  part 
itself.  To  treat  a  chronic  ulcer  upon  any  other  plan  ia  a  palpable  absiinlity;  ami  yet 
that  this  is  generally  the  case,  daily  experience  amply  attests.  Few  practitioners  look 
upon  this  class  of  diseases  in  their  true  light;  their  ideas  of  their  pathology  are 
Vague  and  Indistinct ;  and  it  is,  therefore,  not  surprising  that  they  find  themselves  so 
often  and  so  completely  baffled  in  their  efforts  to  cure  them.  It  is  for  this  reason 
that  chronic  ulcers  of  the  legs  have  so  long  been  regarded  as  an  opprobrium  of 
Burgery,  and  that  so  many  patients  are  obliged  to  carry  their  niidndy  with  them  to 
the  grave,  notwithstanding  the  numerous  attempts  that  may  have  been  made  to  get 
rid  of  it;  all  arising  from  the  fact  that  its  ti"ue  nature  was  never  properl3'  understood. 
The  chronic  ulcer  is  capable  of  assuming  cscry  possible  variety  of  scat,  number, 
foriB,  size,  color,  condition  of  surface,  and  complication.  In  general,  it  occupies 
the  inner  surface  of  the  leg,  a  few  inches  above  the  ankle;  but  it  is  often  sitnnted 
hi|rber  up,  and  in  rare  cases  it  lies  directly  over  the  joint  itself.  The  outer  surface 
of  the  limb  is  also  liable  to  suffer,  and  occasionally  both  sides  arc  aflected  simnlta* 
neonsly.  In  fact,  no  part  of  tlie  leg  is  wholly  exempt  from  the  disease,  unless  it  l»e 
that  just  below  the  knee.  Why  this  liability  shoidd  exist  to  a  greater  extent  at  one 
pomt  than  at  another,  we  are  unable  to  explain.  Perhaps  the  diflerence  is  owing  to 
tlje  fact  that  the  inner  surface  of  the  limb  is  more  liberally  supplied  with  veins,  and, 
coDsetjuently,  more  subject  to  halntual  congestion  of  the  skin  and  cellular  tissue. 
Soch  an  idea,  at  all  events,  is  not  improbable. 

The  form  of  the  ulcer  is  variabh*,  being  at  one  time  circular,  now  oval,  and  then 
wigular,  or  so  irregular  as  to  defy  nil  attern|its  at  accumcy  of  description.     In  some 
9,  it  extends  round  the  limb  in  the  form  of  a  belt  nearly  of  equal  width.     Jn  size 

VOL.  1. — 12 


178 


TERMINATIONS    OF    IXFLAM  M  AT' ON. 


UHAr.   IT. 


Cbronia  Clcer  with  D«(>p  E<lKn",  pnrlUlljr  andermloed, 
*ud  »  Fonl,  Dohealthjr  [iuttoui,  itudded  wlih  >'augau« 
Umoutiitloai. 


it  ranges  from  a  five-ct-nt  piece  to  that  of  the  palm  of  the  hand,  or  even  the  entire 
band,  the  destruction  of  substance  being  truly  IrighlfuL      lu  its  depth,  it  rarely 

reaches  beyond  the  subcutaneous  cellular 
^S-  24.  tissue ;  in  some  cases,  however,  it  involves 

the  aponeuroses,  the  muscles,  and  even 
the  bones  and  cartilages.  Such  ravages 
generally  imply  an  unusual  amount  of 
antecetlcnt  iuHammation,  or  the  repeated 
intervention  of  acute  action,  although 
they  are  often  produced  by  the  stea'ly 
progress  of  the  chronic  disease  itself. 

Although  the  chronic  ulcer  is  often 
solitary,  it  is  not  uncommon  to  meet  with 
two,  three,  or  even  a  larger  numU'r,  situ- 
ated either  in  close  proximity  with  each 
other,  or  at  dill'erent,  and  jteriinps  rather 
remote,  points  of  the  limb,  \^■hen  the 
number  is  considerable,  their  size  ia 
usutttty  proj>ortionately  small. 

The  color  of  tlie  ulcer  varies  from  light 
rose  to  deep  purple,  accoiding  to  the  in- 
tensity of  the  concomitant  action  and  the 
congested  condition  of  the  cutaneous 
capillaries.  The  most  common  shades  of 
color  are  tlie  dusky,  brownish,  and  light  livid,  but  it  is  worthy  of  note  that  an  tdcer 
which  is  of  a  rosy  hue  to-day  may  be  of  a  deep  purple  to-morrow,  simply  from  the 
change  in  the  condition  of  the  inflammatory  action.  Tlie  parts  around  the  sore  are 
ollen  quite  as  liigh-tnilored  as  the  sore  itself;  sometimes,  inilee<l,  much  more  so.  In 
general,  tlie  discoloration,  of  whati-ver  character,  is  lost  by  insensible  gradations  in 
the  surrounding  healthy  hue,  not  abra|>tly,  as  in  erysipelas  and  erythema. 

In  regard  to  the  edges  of  the  chronic  ulcer,  nothing  can  Im?  more  diversified ;  hence, 
some  of  the  singular  distinctions  of  Home,  Aslley  Cooper,  and  others  who  have 
followed  so  closely  io  each  otlier's  footsteps.  In  generid,  the  edges  are  hard  or 
callous,  elevated,  rather  broad,  and  so  hisensihle  as  to  admit  of  the  rudest  manipula- 
tion; iu  some  cases,  they  are  thin,  ragged,  almost  serrated,  and  either  everted  or 
inverted,  and  perhaps  exquisitely  sensitive.  In  another  class  of  cases,  by  no  means 
infrequent,  they  are  considerably  umlermiucd,  or  slielving-at  one  point  and  everted 
at  another.  In  fact,  there  is  no  end  to  the  diversities  presented  by  the  boundaries  of 
sucIj  a  sore. 

The  surface  of  tlie  ulcer  is  generally  more  or  less  irregular,  bt^ng  deeper  atone 
pftTt  than  at  another,  although,  as  was  belVire  staled,  it  rarely  extends  beneath  the 
subcutaneous  cellular  tissue.  Its  actunl  condition  usually  varies  wit,h  the  amount  of 
intUimmatory  action.  When  this  is  consi<lerable,  there  is  often  an  etitire  absence  of 
grantilat  ions,  and  then  the  bottom  of  the  sore  will  generally  be  found  to  be  iu  a  foul, 
blootiy,  or  phagedenic  condition,  or  incrustcd  with  a  stratum  of  hniph  too  feelile  to 
admit  of  organization;  f)r,  finally,  granulations,  sloughy  matter, and  intiatoil  plasma 
may  all  bo  present,  in  varying  degrees,  upon  different  parts  of  the  exposed  surface. 
The  concomitant  discharge  is  profuse,  sanious,  fetid,  and  irritating,  possessing  none 
of  the  properties  of  laudable  pus.  The  sore,  as  well  as  the  surface  immediately 
around  it,  is  usually  sensitive,  and  often  the  seat  of  severe  pain.  It  is  to  this  form 
of  ulcer  that  writers  usually  ai)ply  the  terra  inflamed,  or  irritable,  from  its  excess  of 
vascular  and  nervous  aetivitv.  It  is  most  common  in  nervous,  irritable  subjects,  and 
in  the  Iinbitually  iiitrmpcrate. 

When  the  intlammation  in  more  moderate,  granulations  are  seldom  wholly  absent, 
ami  they  may  exist  even  in  great  abundance,  although  they  may  l>e  altogether  un- 
healthy. Wlien  the  action  is  somewhat  less,  but  not  too  iangui<l,  they  commonly 
exhibit  a  pale,  reddish,  flabby  appearance;  their  stirface  is  irregular  or  tuberculated, 
and  they  are  much  too  large:  in  fact,  they  look  as  if  they  had  been  reared  in  a  hot- 
bed and  had  been  too  freely  wateix'd.  Their  reparative  power  is  so  very  feeble  that 
the  surgeon  is  often  obliged  to  get  rid  of  them  entirely  iK'fore  a  cure  can  be  ertiected. 
This  state  of  grannl.'ttion  constitutes  what  is  vulg.arly  called  "proud  flesh,"  and  is 
often  difficult  to  manage. 


CHAP.   IT. 


CHROKIC    ULCERS. 


179 


I 


I 


» 


I 


Apain,  the  circnlation  may  be  inonlinatelj  languiti,  and  then  the  granuLitions  may 
be  siiU  larger,  totally  insensible,  and  jierhaps  quite  a^dfmatous,  readily  pittiiij,'  nnder 
pressure,  and,  if  punoturwl,  freely  exuding  a  serous,  sanious,  or  ielioriuis  Huid. 
Cacoplastie  lymph  is  generally  interspersed  through  the  gntnulatinns,  or  iidlierent  to 
the  surface  of  the  sore,  the  etlges  of  which  are  hnrd  and  very  prominent,  so  tliat  the 
raw  surface  ap^>ears  as  if  it  were  much  beiow  the  level  of  the  surrounding  parts, 
which,  however,  it  seldom  is.  The  accompanying  discharge  is  slight,  thin,  and  sero- 
sanguinoleut ;  while  the  adjoining  skin  is  wdeiuatoiis  and  of  a  dusky-hrownish  hue. 

Finally,  cases  occur  in  which  the  granulations  are  very  small,  ornpparenlly  stunted 
in  their  growth,  irregular  in  sliape,  of  a  fiery  red  color,  and  ao  exquisitely  sfiisitive 
as  to  be  a  source  of  great  suffering,  the  ulcer  being  intolerant  of  the  slightest  [uessure, 
motion,  or  manipulation;  the  discharge  is  sanious  and  irriLiting,  although  seldom 
very  fetid  or  profuse;  the  edges  of  the  sore  are  thin,  irregular,  everted,  or  inverted  ; 
and  the  surrounding  skin  is  actively  intlamed. 

The  chronic  ulcer  is  often  complicated  with  other  diseases,  which  tend  to  modify 
its  action,  and  impe<le,  if  not  entirely  prevent,  its  restoration.  Of  these  affections 
some  are  of  a  local,  others  of  a  general  character.  The  former  consist  mainly  in  the 
involvemcDt  of  the  deep-seated  structures,  as  the  fihrous  mendtrnnes,  tendons,  muscles, 
and  boned;  in  the  formation  of  sinuses  ;  in  a  varicose  state  of  the  veins  ;  anil  in  the 
presence  of  foreign  matter,  under  the  influence  of  whidi  the  ulcer  was,  perhaps, 
originally  induce*!.  Among  tlie  constitntional  complications,  tlic  most  common  are, 
disorder  of  the  secretions,  csjtceiiilly  of  the  liver  and  alimentary  canal,  anemia,  dys- 
})ei^ia,  plethora,  and  habitual  intem[>cnaife  in  eating  and  drinking.  J  have  never 
Bet>u  what  writers  have  called  the  menstrual  ulcer,  although  it  is  not  to  be  doubted 
that  great  uterine  derangement,  showing  itself  in  deficiency  of  discharge,  might 
serioasly  interfere  with  the  healing  of  a  sore  on  the  leg,  or,  indeed,  on  any  other  part 
of  the  bodj'. 

Old  nlcers,  esijedally  if  habitually  irritated,  occasionnlly,  though  rarely,  become 
the  seat  of  cancerous  disease,  the  most  common  form  bi-ing  the  epithelial.  Such  a 
cban^  may  occur  in  almost  any  part  of  the  body,  Imt  is  most  frequently  met  with 
b  the  1^8  of  old,  dilapidated  subjects. 

SiiotB,  of  varialile  form,  size,  and  color,  often  exist  upon  the  skin  in  the  neighbor- 
hood of  chronic  ulcers,  ttnd  are  generally  an  inries  of  a  degrntk-d,  depressed,  or 
iinpjiired  action  occurring  most  commonly  on  the  inner  si<U'  of  the  leg;  they  are  of  a 
dark  |»uri)le,  grayish,  black,  bronze,  or  brownish  hue,  are  longer  in  the  pcriicndicular 
tlian  in  the  transverse  direction,  and  are  obviously  dependent  \\\\<m  some  charge  in 
the  pigmentary  structure  of  the  skin.  In  some  instances  the  color  is  pretty  unifonn, 
and  involves  nearly  the  entire  circumference  of  the  limb,  forming  a  belt  pcrlia|>s 
several  inches  in  height.  It  is  worthy  of  note  that  this  pigmentary  change  is  very 
often  associated  with  a  varicose  condition  of  the  veins. 

Trtatment. — In  the  management  of  chronic  ulcers  the  leading  indications  are,  first, 
to  remove  any  complications  that  m.\v  exist ;  secondly,  to  regulate  the  inflanimntury 
action;  and,  lastly,  to  produce  healtiiy  granulations.  Kcejiing  before  him  liiese  im- 
portant points,  the  practitioner  cannot  fail  to  settle  down  upon  a  rational  and  jjhilo- 
fiophical  plan  of  treatment,  destineil,  sooner  or  later,  to  ix-  crowned  with  success. 
He  proceeds  precisel3-  as  if  the  disease  were  one  of  ordinary  inflammation,  modified 
merely  by  accidental  circumst-ances.  The  great  object  in  every  case  is  to  bring  the 
ulcer  into  a  simple  granulating  condition,  so  as  to  afford  nature  au  opportunity  of 
beginning  3n<1  carrying  on  the  healing  ])roces8  without  im{>edittu'ut. 

Ulcers  sometimes  refuse  to  lieal  in  consequence  of  the  ])artial  destruction  of  aponeu- 
rotic, tendinous,  or  muscular  tissnc,  or  the  manner  in  which  tlte  parts  are  comprej-^ied 
by  overlying  structures:  in  the  t'onucr  ease,  the  dead  substance  is  removed  with  the 
knife  or  scissors:  in  the  latter,  relief  is  atforded  by  adequate  ineisicms,  after  which 
the  mftl.ndy  is  treated  upon  general  principles.  Necrosed  bone  is  extracted  with  ttie 
forceps,  while  carious  Iione  is  cut  away  with  the  chisel,  saw,  or  scalpel. 

Varicose  veins  are  dealt  with  according  to  the  rules  laid  down  for  the  manage- 
ment of  that  disease  in  a  subsequent  chapter;  the  complication  is  orten  a  serious 
one,  and  nothing  short  of  the  ligation  of  the  vessels,  or  their  destruction  with 
Vienna  paste,  answers  the  purpose.  When  the  malady  is  comparatively  slight, 
amelioration  may  lie  afforded  by  wearing  a  laced  stoekin":  tn  give  uniform  su|>port 
to  the  limb,  and  by  the  free  use  of  spirituous  lotions,  with  l)ie  occasional  applica^ 
tion  along  the  track  of  the  enlarged  vesBels  of  the  dilnte  tinctiu-e  of  iodine.     Ilemor- 
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phage  sometimes  attends  this  fon]|>lication,  from  extensiou  of  tbc  ulceration  into  a 
contigiioiis  vein:  I  have  setii  cases  where  luore  than  a  quart  of  blow!  was  thus  lost 
in  a  few  luiinites,  and  I  aiu  eoj^uizunt  of  two  instances  in  which  tlie  bleeding  was  sc 
coiiioijs  as  to  ]jrove  fatal.  The  proper  remedy-  is  compression,  followed,  if  ueetl  l>e, 
by  a  Vieuiia  paste  issue  to  produce  pei'maiient  obliteration  of  the  vessel  at  the  seat 
of  tlic  ulceration. 

Sinuses  are  laid  open  with  the  director  and  bistoury,  their  course  being  completely 
traced  out,  a^  no  elite  is  to  be  expected  so  long  as  any  portion  remains  concealed. 
Reuuion  of  the  inci.sion  i&  opposed  by  the  tent  and  by  careful  dres.siug. 

Ulcers,  consequent  upon  wounils,  are  frequently  prevented  from  closing  by  the 
presence  of  foreign  matter,  as  a  pellet  of  paper,  a  piece  of  clotii,  a  ball,  nail,  or  frag- 
ment of  bone:  when  this  is  the  case,  a  careful  search  is  made  with  the  probe,  and 
the  substance,  if  detected,  is  cxti-acted  in  the  usual  manner. 

When  an  ulcer  is  attended  with  undermined,  inverted,  ragged,  or  very  callous 
edges,  the  l>e8t  plan  is  to  use  the  knife,  cutting  off  all  that  is  spoiled,  redundant,  or 
irreelaiinahle.  Exulwrrant  eraniilations  are  similarly  dealt  with,  excisi:»n  here  being 
far  preferable  to  csoharotics,  wh\vh  are  .-lUvays  painful,  tedious,  and  uncertain. 

Ulcers,  complicated  with  heniorriiage  are  treated  u|»on  general  jtrinciples.  The 
blood  may  proceed  from  an  artery  or  vein,  laid  oj>en  by  tlie  morbid  action,  or  it  may 
ooze  from  numerous  points,  as  when  there  is  a  dis.'^olved  state  of  the  blood,  or  a 
hemorrhagic  tUatlieHis.  In  what  English  surgeons  call  the  menstrual  ulcer,  the  dis- 
chari^e  is  generally  vicarious  of,  antl  consequently  coincident  with,  the  men&trual 
fuiiL'tiou,  and  usually  readily  disappears  under  tonic  treatment,  as  iron  and  quinine, 
with  exercii^e  in  the  open  air,  salt-bathing,  and  other  invigorating  measures. 

The  second  object  is  to  reduce  the  concomitant  inflammation,  in  order  to  enable 
the  sore  to  form  beallhy  grauulatsons,  wiiicb  it  cantiot  do  so  long  as  the  morbid 
action  is  eitlier  very  high  or  very  low.  One  step  tow:irtls  aecomt>ltslii!ig  this  end  is 
the  removal  of  cnuipHcatious,  which,  indeed,  is  frequently  of  itself  sufficient  to  efleet 
a  cure.  When  this  fails,  the  rest  of  the  inflammation  is  often  readily  relieved  by  the 
appliiation  of  dilute  tincture  of  iodine  to  the  parts  immediatelA'  around  the  ulcer, 
prece<led,  when  the  coiige.'^tion  and  discoloration  are  unusually  great,  by  free  scarifi- 
cation;  and  by  touching  the  sore  itself  very  gently,  once  a  day,  with  solid  nitrate 
of  silver,  or,  what  is  better,  the  otticinal  solution  of  acid  nitrate  of  mercury,  either 
pure,  or,  what  is  generally  preferable,  variously  weakened,  according  to  the  exigencies 
of  the  case.  One  application  of  the  acid  in  tlje  twenty -four  hours  usually  ftuffiecs,  and 
in  many  in.stances  the  cure  will  progress  more  rapidly  and  satisfactorily  if  it  be  made 
less  frequently.  Otlier  topical  remedies  may  often  be  advantageously  used,  espe- 
cially the  nitric  acid  lotion,  and  weak  solutions  of  suli)bate  of  copper,  acetate  of  lead 
and  zinc,  sulphate  of  zinc,  crea.<iote,  and  acetic  acid.  All  these  articles,  however, 
are  of  a  subordinate  character,  and  hence  I  seldom  haA'e  recourse  to  them.  As  a  con- 
stant protection  for  the  parts,  notliing  is  more  suitable  than  a  slijiper^'-elm  or  lin- 
seed cataplasm,  which,  notwithstamliug  the  abuse  that  has  been  heaped  upon  it,  is 
still,  in  most  cases,  one  of  the  nicest  and  most  trustworthy  remc<lie8.  Or,  instead 
of  the  poultice,  the  warm  water-dressing  may  Iw  used,  although  this  is  generally 
much  less  couvenient  in  private  practice,  and  not  any  better.  When  the  pain  is  very 
great,  the  apiilication  should  be  medicated  with  solutions  of  morphia,  or  morphia 
may  l)e  cautiously  spriiikletl  directly  ujion  the  surface  of  the  ulcer. 

When  the  healing  process  is  impeded  by  the  indurated,  disorganized,  and  con- 
tracted condition  of  the  tis.sues  itumcdlati'ly  around  the  ulcer,  there  is  no  method  of 
treatment  so  likely  to  be  bcnelieial  as  tlie  one  originally  suggested  by  Mr.  John  Gay, 
of  London,  consisting  in  tlie  thorougli  division  of  the  parts  by  drawing  the  knife 
elliptically  throtio]]  the  .skin,  areolar  structure,  and  aponeurosis  a  short  distance  from 
the  sore,  thus  severing  their  adhesion.s,  and  changing  their  action;  in  other  words, 
placing  them  under  entirely  new  relations.  The  operation  is  often  quite  bloody, 
especially  when  it  involves,  as  it  occasionally  does,  large  veins;  but  the  flow  is 
always  easily  controlled  by  means  of  styptics  and  compression,  conjoined  with  rest 
and  elevation  of  the  affected  limb. 

Whatever  local  measures  be  adopted,  strict  attention  must  be  paid  to  the  stAteof 
the  system;  the  bowels  must  be  regularly  moved  with  mild  aperients,  and  care  must 
be  taken  that  the  diet  is  ]ierfectly  mild  and  not  too  nutritious.  If  the  general  health 
is  much  disoniered,  recourse  is  had  to  more  active  purgation,  and  to  the  free  use  of 
antimonial  and  saline  medicines,  witli  a  full  opiate  at  night,  if  there  be  much  pain, 
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or  inability  to  sleep.  Bleeding  at  the  arm  will  be  required  only  in  very  plethoric 
subjects,  iu  urgent  cases.  Absolute  recuiubeucy  is  observed,  at  least  until  the  mor- 
bid aftioD  has  bten  measurably  subiiueil;  atnl  the  alieeted  inut  is  placed  at  rest  in  an 
easy,  elevate<i  position,  precisely  as  in  ordinary  inllammation. 

If  the  general  health  is  much  rediicwi  by  j>rotrn<-ted  siitferintr,  or  if  the  system  is 
in  an  anemic  cou<Ution,  or,  tinnlly,  if  typhoid  symptoms  are  present,  stiinulnnts  luid 
tonics  will  be  iniUcated,  especially  quinine  and  iron,  with  milk  punch,  nutritious  food, 
and  change  of  air. 

If  the  measures  now  detaiied  be  judiciously  emploj-ed,  the  ulcer  will  soon  be  place<l 
in  a  ftuital)le  condition  for  the  development  of  healthy  granulations,  tig.  25,  after 
which  little  else  will  be  necessary  than  to  watch  the  parts,  with  a  view  to  tlie  pre- 
Teution  of  overactiou.     The  mildest  and 

most  soothing  appliontions  will  now  gene-  Fig.  35. 

rally  sulHce,  the  object  l:>eing  rather  to 
protect  the  surlace  of  the  sore  from  the 
injurious  contact  of  the  atmosphere  than 
to  promote  its  welfare  by  direct  medica- 
tion. Among  the  l>est  of  these  remedies 
■re  the  cerates  of  opium,  balsam  of  Peru, 
oxide  of  zinc,  and  the  acid  nitrate  of  mer- 
cury, the  last  of  which  I  prefer  to  all 
others,  on  account  of  its  cicatrizing  pro- 
perties. It  must,  however,  be  employed 
with  care,  and  in  a  very  weak  form,  as  in 
tile,  proportion  of  six,  eight,  or  ten  grains 
to  the  drachm  of  simple  ointment.  The 
Kabbing  process  may  olTten  be  exjiedited 
bj'  toucinng  the  granulations  very  lightly, 
once  a  day,  along  the  edge  of  the  sore, 
for  tlie  space  of  a  line,  with  solid  nitrate  ^^^^^-^^"^  -~^- 
of  silver. 

Rest  in  the  treatment  of  ulcers  is  indis- 
pensable to  a  rapid  cure,  and  yet  instances 
constantly  occur  where,  either  on  account 
of  the  patient's  condition  in  life,  or  the 
exhausted  state  of  his  health,  exercise  In  the  open  air  is  absolutely  necessary:  under 
these  eirctimstances,  the  part  should  lie  as  carefully  protected  as  the  exigencies  of 
Ibe  ease  will  permit,  fatigue  and  protracteil  de|K'ndencv  Ix'ing  especially  guarded 
against.  The  bandage  in  particular  will  usually  be  found  to  be  a  powerful  adjuvant 
both  to  comfort  and  cure;  but  it  must  be  applied  ecpiably  from  the  distal  portion  of 
the  limb  upwards,  and  not  in  folds  or  creases,  otherwise  it  will  do  infinite  harm.  It 
mast  be  changed  at  least  once  a  day,  l»eing  replaced  as  soon  as  the  extremity  baa 
been  thoroughly  cleansed  and  the  sore  pro- 
perly dressed.  In  hot  weather,  it  may  occa- 
Boaally  be  kept  constantly  wet,  with  good 
tflfeetf  with  cold  water,  «piritnous  lotions, 
or  weak  solutions  of  lead  and  opium.  In 
winter  the  ^'domette''  flannel  bandage  is 
preferable  to  the  ortlinary  roller,  as  it  is 
both  wanner  and  more  elastic. 

The  method  of  Uaynton  sometimes  fur- 
nishes very  good  results,  e8|)ecially  in  small 
nlcern  attendetl  with  great  thickening  and 
induration  of  the  skin.  It  consists  in  strajv 
ping  the  sore  and  adjacent  parts  with  adhe- 
sive plaster  cut  into  strips,  varying  from 
an  inch  to  an  inch  and  a  quarter  in  width, 
■nd  long  enough  to  extent!  alxiut  three- 
fourths  around  the  limb,  each  one  being  so 
arranged  as  to  overlap  that  which  is  below 
it.  and  drawn  so  firmly  as  to  atford  uniform 
rapport  to  the  affected  surface,  as  iu  Qg.  26.  Moit*  of  smpping  or  an  indoiui  mow. 


Omnalfttlug  Uleor,  b^aolog  to  Cle&lrlxe;  tlie  Proeau  «x- 
(eudtog  frum  Iba  Periphery  lowArdk  th«  C*olr«. 


Fig.  26. 
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The  dressing,  wbicb  is  completed  bj  enveloping  the  limb  in  a  bandage  from  the  toes 
as  high  up  as  the  kuee,  Hboukl  not  be  changed,  on  an  average,  oflener  than  twiee  a 
week.  Occasionally,  as  when  the  ulcer  is  associated  with  a  varicose  state  of  the 
veins  of  the  estremity,  the  entire  foot  «iid  leg  may  be  beneficially  enveloped  with 
adiicsive  plaster  for  some  distance  above  the  sore,  as  originally  suggested  by  Mr. 
CritL-ln!lL  In  my  own  practice  1  have  often  found  that  tlie  mere  covering  of  old, 
granulating  ulct-rs  with  atlhesive  piaster,  by  protecting  them  from  the  air  and  the 
friction  uf  the  dotlung,  is  highly  favorable  to  their  cicatrization. 

In  cases  of  long  standing,  the  surfuie  of  the  ulcer  may  sometimes  be  advanta- 
geously protected  with  an  urlificiid  crust,  consisting  of  an  ointment  oomposiHl  of 
three  parts  of  prepared  chalk  and  two  of  fresh  lanl,  the  former  being  previously 
reduced  to  a  very  fine  powder,  and  then  gradually  slirretl  into  the  latter,  nielte<)  in 
a  vessel  over  a  slow  Are.  The  ointment  is  applic<i  once  a  day  upon  a  piece  of  lint, 
and  the  limb  is  supported  cither  with  Uaynton's  dressing,  or  the  tlannel  bandage,  as 
suggested  liy  Mr.  ,1.  K.  SpftidiT,  Ihe  author  of  this  mode  of  treatment. 

There  is  great  art  in  <lrcssing  an  ulcer.  Everything  like  nide  manipnlation  and 
protracted  exposure  must  be  avoided  ;  the  sore  is  never  wipwl,  or  even  touched  with 
the  linger,  and,  while  the  necKSsnry  ablutions  are  going  on,  the  limb  is  carefully  sup- 
porte<l  over  a  basin  or  small  tub,  t!ie  water,  which  m.iy  l>e  either  cold  or  tepid,  being 
gently  squeezed  upon  it  from  a  sponge  held  at  a  distance  of  several  inches.  The 
secretions  being  thus  disposed  of,  the  surrounding  surface  is  properly  dried,  and  the 
dressing  reapplied.  If  felor  be  present,  a  little  pernmuganate  of  jK^tassa  is  mixed 
with  the  water  eraj>l(>yed  in  cleansing  the  sore,  as  well  as  sprinkled  from  time  to  time 
upon  the  poultice  and  bandage. 

The  cicatrization  of  ulcers  may  often  be  greatly  expedited  by  the  transplantation 
of  skin,  or  skin-tjrafHntj  as  it  may  1«  termed,  a  practice  introduced  by  Keverdin, 
in  I8f>9.  The  procedure  is  espcciall3'  serviceable  in  chronic  ulcers  ami  wounds, 
attended  with  inordinate  loss  of  subslauce.  Tlie  PVencli  surgeon,  availing  himself 
of  a  knowledge  of  the  physiological  law  tliat  cicatrization  always  begins  at  the 
periphery  of  an  open  surface,  hapi>ily  conceived  the  idea  of  inserting  small  pieces 
of  skin  into  the  granulations  of  wiuinds  and  ulcers,  in  order  to  afford  these  bodies, 
as  it  vverc,  so  many  ijnints  of  depart  ure  for  the  formation  of  new  integument.  A 
portimi  of  skin,  from  the  size  of  a  split  pea  to  that  of  a  gold  dollar,  is  ren)oved 
from  the  inner  part  of  the  npjter  arm,  and  cut  into  little  fragments,  which  are  then 
placed  llat  uiion  the  raw  surface,  at  a  distance  of  about  one  incii  from  each  other,  and 
conliued  with  a  layer  of  patent  lint,  spread  with  simple  cerate,  and  supporte<l  with 
adhesive  strips  and  a  roller,  smoothly  and  lightly  ap|>lied.  If  the  gninulations  are 
uncommonly  large  and  linn,  the  gnilts  are  inserted  into  slight  incisions,  to  afford 
tluMu  a  more  secure  hold.  The  dressings  are  allowed  to  remain  for  five  or  six  days, 
when  fhe  buds  will  generally  Itc  found  to  be  firmly  attached.  If  the  buds  are  very 
small,  they  may  Ihj  so  com]iIctely  imbedded  and  hidden  in  the  granulations  as  to  be 
quite  juvisilvlc  for  a  short  time.  Soon,  however,  a  bluish-white,  opaque  speck  aj)- 
i:>ears — a  little  isluml,  as  it  wi-re,  upon  the  raw  surface — indicative  of  tlieir  presence, 
an<3  of  the  gradual  developnH'nt  of  new  cicatricial  tissue.  The  new  skin  thus  formed 
makes  a  firmer  and  sounder  scar  than  (uie  fi'ruied  in  the  onlinary  manner,  and  is 
much  less  liable  to  fall  a  prey  to  intlammation  and  its  consequences.  One  of  the 
prerequisites  to  the  success  of  this  grafting  process  is  tiie  existence  of  healthy  granu- 
lations. The  bits  of  skin  should  be  free  fnun  hair  ami  cellulo-fatty  sul>stanco;  and 
it  is  well,  when  the  ulcer  is  very  large,  not  to  insert  too  many  at  one  time,  but  to 
trust  to  consecutive  transjtlantations,  as  tnore  likely'  to  answer  the  object,  which  is 
to  impart  new  life  and  vigor  to  the  whole  surface. 

Experiments  performed  by  CJuyon  and  others  show  that  skin-grafting  is  nearly  as 
successful  wlioii  practised  with  o))iderniic  scales  as  when  it  is  <lone  with  bits  of  skin. 
Professor  Hodgen,  of  St.  Louis,  has  obtained  excellent  results  simply  by  dusting  the 
granulating  surface  witli  scrapings  of  this  kind,  which,  he  asserts,  are  capable  of  im- 
biiiiiig  nourishment,  and  of  generating  germinal  cells  for  the  development  of  neiT 
epithelium. 

It  has  generally  been  supposed  that  the  success  of  skin-grafting  is  essentially  dne 
to  the  presence  of  epithelium;  but  that  this  is  not  true  has  been  clearly  proved  by 
the  recent  experiments  of  Trofessor  Ilowarrl,  of  New  York,  who  has  obtained  pre- 
cisely similar  res  id  ts  from  grafts  t>f  bits  of  muscle,  inserte<l  into  ijranulating  wounds. 

When  a  large  extent  of  integument  has  been  destroyed,  or  when  the  morbid  action 
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has  a  disposition  to  reappear,  as  so  often  happens,  upon  the  imperfectly  organized 
cicatrices  of  old  sores,  it  lias  been  proposed  to  cover  the  breaeb  by  borrowing  tlie 
reqniiiite  amount  of  tissue  from  tlie  immediate  neigliborliood,  as  in  the  more  oixlinary 
plai>tic  ojierations.  The  plun,  which  has  been  dignilied  with  the  name  of  elkojAasty, 
has  been  warmly  advocatwl  by  Professor  Hamilton,  in  a  short  artiele  upon  the  sulv 
ject  publisheti  in  1854.  The  same  principles  of  treatment,  however,  ha<l  previously 
Uwt)  applied  by  Dr.  John  Watson,  of  New  York,  under  the  imme  of  mylnpoplasty, 
in  a  case  of  syphilitic  ulcer  of  the  forehead,  the  particular!*  of  which  are  rt'corded  in 
the  American  Journal  of  the  Medical  Sciences  for  Octol)er,  ls44.  To  insure  the 
union  of  the  edges  of  the  wound,  it  is  necessary  that  the  part  should  be  quite  free 
from  indamtnation,  and  that  llie  general  health  Bhould  be  as  nearly  as  poKsible  at  the 
natural  standanl.  The  tlap  should  be  much  larger  than  the  gap  in  the  limb,  and 
should  be  well  securefl  in  its  new  position  by  the  interi'H|itcd  suture.  In  several 
cases  in  which  I  have  tried  this  plan  of  treatment  the  result  was  unfavomble,  the 
flap  perishing  from  gangrene. 

Whatever  mode  of  treatment  be  employed,  it  is  essential,  as  it  respects  the  pre- 
vention of  relapse,  that  the  patient  should  observe  great  care  in  regard  to  his  diet 
and  exercise,  for  a  number  of  weeks  after  the  ulcer  has  completely  healed.  If  he 
ijidulges  his  appetite  too  soon,  neglects  his  bowels,  or  allows  his  secretions  to  become 
disordered,  he  can  hardly  escape  a  new  outbreak  of  the  disease,  esi)ecially  if,  at  the 
Mine  time,  he  fatigues  his  leg  much,  lets  it  hang  down  constantly,  constricts  it  im- 
properly with  his  garter,  rubs  it  with  his  boot,  or  permils  it  to  become  covered  with 
filth.  C'leiiniiness,  indeed,  cannot  be  too  rigidly  insisted  uj)on  as  a  means  of  pro- 
moting the  restoration  of  healthy  action.  The  parts  should  be  thorough!}*  washe<l  at 
le»st  once  a  day  with  soap  and  water,  and  then  sponged  with  some  alcoholic  lotion, 
lore>ive  and  invigorate  their  exhausted  powers. 

In  inveterate  cases,  extensively  involving  the  osseous  tissue,  greatly  impairing  the 
general  health,  and  resisting  the  l»est  elforts  of  the  surgeon  for  their  relief,  the  <>idy 
resource  is  amputation,  f)erformed  through  a  sound  piution  of  the  limb.  1  believe, 
however,  that  such  a  procedure  w  ill  rarely  Iw  demimdcd  in  these  days  of  conserva- 
tive surgery;  for,  unless  tlie  bone  is  almost  entirely  destrnyed,  it  will  be  easy,  in  the 
majority  of  instances,  to  dispose  of  the  diseased  structures  witli  tlie  knife,  gouge, 
and  mallet,  or  by  resection. 

Finally,  the  (jnestion  may  be  asked,  is  it  always  safe  and  proper  to  heal  old  ulcers? 
Upon  this  subject,  various  opinions  have  lieen  expressed  by  writers  on  surgery. 
Those  who  assert  that  it  is  not,  assume  that  such  srires  act  as  issues,  which  serve  as 
safety-valves  to  the  system,  hj'  ridding  it  of  redundant,  if  not  positively  peccant, 
humors.  They  allege  that  cerebral  apoplexy  and  other  serious  diseases  have  occa- 
sionally occurred  as  the  direct  and  speedy  consequences  of  the  drj'ing  up  of  old 
ulcers.  Those,  on  the  contrary,  avIio  espouse  the  ojiposite  side  of  the  question,  de- 
clare that  such  attacks  are  mere  accidental  circumstiitices,  reailily  explicable  by  the 
laws  of  coincidence;  and  such  is  the  view  which  I  liave  myself  always  adojited.  It 
is  questionable,  indeed,  whether  surgical  science  possesses  any  well-jiutlieiiticated 
facts  by  which  this  o])inion  can  be  sustained.  I  hove  often  cured  ulcers  of  five,  ten, 
and  even  flfteen  years'  standing,  constantly  attended  with  more  or  less  discharge  and 
irritation,  and  j'et  no  instance  to  which  such  an  event  could  justly  be  ascribed  has 
ever  fallen  under  my  notice.  Besides,  llie  constitutional  treatment  th;it  is  usually 
necessarj-  in  these  cases  to  effect  relief,  is,  in  itself,  nlmost  a  guarantee  against  attacks 
of  grave  disease  in  other  parts  of  the  body.  If,  however,  sucli  an  occui'reuce  should 
be  dreaded,  it  would  be  ensy,  while  the  sore  is  drying  uj),  to  |H-otect  the  system  by  a 
continuance  of  the  constitutional  remedies,  especially  a  spare  diet,  anil  the  otjcisioual 
use  of  a  purgative,  conj(»ined  with  the  eraidoynient  of  an  issue  in  a  remote  region  of 
tbe  body,  as  the  arm,  chest,  or  neck. 


BKOT.  IX.— GRANTTLATION. 

rGranulation  is  the  means  by  which  lost  tissues  are  replaced  nnd  wounds  healed 
Jen  they  fnil  to  unite  by  the  tirst  intention,  or  bv  adhesive  action.     The  process  is 

one  of  great  interest,  whether  it  be  viewed  merely  as  a  pbysiologicnl  phenomenon,  or 

ts  an  ojK-ration  employed  by  tlie  system  to  restore  injtirefl  anri  mutilnted  structures. 

An  intimate  knowledge  of  its  nature  and  habits  is,  therefore,  of  great  importiince  to 

tbe  surgeon. 
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BloodveuflU  In  Qniaul&lloiii. 


It  is  chiefly  upon  the  external  surface  of  the  body  that  an  opportunity  is  aflbrded 
of  examining  this  process  with  any  degree  of  satisfaction.  In  the  various  mucous 
outlets  it  is  more  difllcult  to  watch  and  to  trace  it  through  its  different  stages;  while 
in  the  internal  organs  it  either  does  not  occur  at  all,  or  is  obsersable  only  after  death. 
It  may  l>e  assumed,  as  a  law,  that  high  vascular  excitement  and  rejiair  are  inrom- 
l)atible  with  each  other.  Ilence,  before  the  process  in  question  can  fairly  l>egin,  there 
must  lie  a  material  abatement  of  the  inflammation  of  the  part.  As  soon  as  the  bal- 
nuee  of  action  Las  thus  teen  re-estjiblished,  the  breach  is  covered  with  a  layer  of 
lym)>h,  which,  uudergoinE;  organization,  is  rapidly  converted  into  red,  flcshy-lonking 
boflies,  technically  denominated  graunlations.  By  a  continuance  of  this  action  the 
developmental  process  steadily  progresses  until  the  gap  is  liually  filled  up  and  scabbed 
over. 

A  granulation  is  a  higlilj'  organized  body,  capable  of  executing  most  iiuiKirtant 
functions.  It  consists  esscntialiy  of  capillary  vessels,  the  spaces  between  which  are 
uniformly  oecui»ied  by  aniail,  suft,  round,  nuclcateil,  embryonic  cells,  connected 
together  by  a  minute  quantity  of  amorphous,  mnccms  intercellular  substance.     It  is 

usually  of  a  florid  color,  very  vascular,  ex- 
tremely sensitive,  and  of  a  conical,  rounded, 
or  oval  sha]K',  its  volume  varying  from  a 
clover-seed  to  that  of  a  large  shot.  Its 
vessels,  which  are  remarkably  numerous,  are 
evidently  oulfxrowths  iVom  those  of  the  ad- 
jacent parts,  mid  are  arranged,  as  seen  in  fig. 
27,  from  Billroth,  in  the  form  of  beautiful 
loops  and  arches,  closely  interwoven  with 
each  other.  As  they  are  developed  with 
great  rapidity,  their  walls  are  at  first  so  ex- 
tremely delicate  as  to  yield  to  the  slightest 
pressure;  hence  there  is  generally  more  or 
leas  hemorrhage  whenever  anything  is  rudely 
brought  in  contact  with  them.  The  veins  are  very  large,  tortuous,  and  convoluted. 
No  nerves  are  demonstrable  in  this  bcxly,  but  that  it  is  ahundantly  8upplie<l  with 
them  is  shown  by  the  fact  that  it  is  olten  very  sensitive,  especially  when  diseased. 
The  existence  of  lymphatic  vessels  also  is  a  matter  of  inference  rather  than  of  positive 
proof.  Obseivatioii  shows  that  certain  articles,  placed  in  contact  with  a  granulating 
ulcer,  are  pronijitly  taken  up,  and  carried  into  the  system,  prfHlucLng  a  similar  etTect, 
nearly  in  rt->  short  a  lime,  as  when  introduced  in  tlie  ofdiuary  niiuiner.  Thus,  morphia 
readily  ullays  ])aiu  and  induces  sleep;  atropia  <lilates  the  pupil;  arsenic  irritates 
amlinflaines  the  stomach;  str3'chnia  convulses  the  muscles.  Moreover,  n  granula- 
tion is  a  secreting  body,  a  kind  of  compound  gland,  capable  of  pouring  out  plasma 
and  |)rnviding  the  elements  of  pus;  the  former  for  enlarging  its  own  dimensions  and 
multiplying  itself;  the  latter  as  a  means  of  «lefeHce  from  the  atmosphere  and  the 
surgeon's  dressings. 

Granulations  form  with  various  degrees  of  facility,  depending  mainly  upon  the 
nature  of  tlie  part  and  the  amount  of  iiitlammntory  action.  Ilcers  of  the  skin  and 
cellular  tissue  always,  other  things  being  equal,  furnish  them  most  readily,  as  well  as 
in  greatest  alunidnnee;  a  circumstnnce  not  at  all  snrprisitig  when  we  reflect  upon 
their  extreme  vascidarity  and  their  high  nervtms  endowment.  Bone,  cartilage,  tendon, 
and  fibrous  membrane,  on  the  contrary,  granulate  more  slowly,  and  hence  injuries  of 
these  structures  are  always  rejinired  with  more  ditllculty.  The  same  remark  a|>plies^ 
only  more  pointedly,  to  scirrhous  and  other  malignant  ulcers. 

These  bodies  are  sometimes  developed  subcutancousl}'.  Paget  states  that  he  has 
seen  a  mass  of  rtorid  granulations  in  a  case  of  simple  fracture,  in  which  the  ends  of 
the  bones  had  remained  long  unnnited,  and  a  similar  phenomenon  is  occasionally 
witnessed  in  Pott's  disease  of  the  8|nnc.  In  a  case  of  caries  of  the  ribs  and  costAl 
cjirtilnges  in  a  young  Tuan  recently  under  my  care,  the  bottom  of  the  nicer  was 
8tudde<l  with  numerous  tine,  florid  granulations,  aUlioutih  the  opening  in  the  skin, 
hardly  the  size  of  a  common  probe,  was  nearly  three  inches  distant. 

In  examining  a  cluster  of  g"anuIations,  a  great  dilTerence  may  generally  be  observ'ed 
in  their  character.  The  deep-seated  ones  are  comparatively  tirni,  mure  or  less  elon- 
gated, and  of  a  fibro-plastic  structure,  if  not  actually  lUameutous,     The  superficial, 
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on  the  contrary,  are  in  a  rudiineutary  state,  very  soft,  lacerable,  and  extremely  vas- 
cular. At  tbe  edges  of  the  surface,  near  tlie  juuctiou  of  the  uew  aud  the  old  tissues, 
they  possess  the  properties  of  iucipient  epithelial  cells. 

(imuulatiuus  ate  liable  to  disease.  This  often  occurs  from  causes  apparently  the 
most  insignificant;  depending,  |)erhaps,  ut  uue  tirjiii  upon  the  Htate  of  tlie  part,  at. 
another  upon  the  state  of  tlie  eonstilution,  or  upon  liotb  conibjned.  but  more  fre- 
qaeutly  upon  the  nature  of  llie  lirestsing,  and  the  indiscretion  of  tlie  ]iMtient.  Henee, 
the  apjiearauce  of  these  bodies  usually  serves  aa  au  index  of  the  concinnitant  action, 
local  and  genend,  and  allords  useful  indications  of  treatment.  The  most  iniportiint 
alterations  which  they  undergo  are  such  as  relate  to  their  size,  color,  consistence, 
and  sensibility.  Uealtliy  gnuuUutions  are  gonerally  small,  not  exceeding  (he  vohime 
of  a  mustanl  seed,  but  cases  occur  in  which  they  are  many  times  larger.  Tlieir 
nataral  color  is  a  beauliftd  tlorid  ;  when  congested  or  inllanied  tliey  assume  a  livid 
as|}ect,  while  uuder  opjiosite  states  they  are  oecasioiiHlly  pjde,  or  even  blanched.  In 
their  consistence  these  boiiies  may,  on  the  one  hand,  be  very  soil  and  lacerable,  and, 
on  the  other,  very  firm,  iuelnstic,  and  almost  calloub,  Occasioinilly  they  have  an 
infiltrateti,  tedemalous,  or  dropsical  appearance,  serum  e8CJi|iing  freely  upon  the 
slightest  puncture.  Their  sensibility  is  usually  very  feeble,  but  iu  nervous,  irritable 
persons  they  are  sometimes  exquisitely  iiaiuful,  particiihirily  if  they  are  much  inflamed. 
la  ulcers  from  burns  the  granulations  aiv  always  distinguished  by  their  excessive 
tenderness  and  by  the  rapidity  (>f  their  growth. 

The  discharge  Airuished  by  these  boilies  varies  very  greatly.  When  they  are  in  a 
perfectly  normid  condition,  as  indicated  by  their  florid  aspect,  small  size,  and  steady 
development,  it  is  usually  of  a  thick,  creani-likc  conBiwtence,  and  of  a  pale  yellowish 
color,  or,  in  other  words,  of  tbe  nature  of  laudable  pus ;  if,  on  the  other  hand,  they 
»re  infained  and  iiritable,  it  will  genendly  Ix'  thin  and  sanious,  with  an  inordinate 
quantity  of  earthy  salts  ;  when  the  excitement  is  very  high,  the  matter  is  usually 
mixed  with  aplastic  lymph;  iutrd,  callous  granulations  are  often  free  from  all  dis- 
charge, lieing  apparently'  incsipable  of  furnishing  puruleut  matter  of  any  kind.  In 
dropaicHl  granulations  the  fluid  is  usually  serous. 

The  numageuieitt  of  the  grnnulating  jirocoss  lunst  be  conducted  upon  the  same 
general  principles  as  the  ulcerative.  The  leading  indication  is  to  favor  its  develop- 
ment by  protecting  the  raw  surtace  frf>m  the  aluiospliere  and  whatever  else  has  a 
tendency'  to  embarra.ss  its  progress.  The  most  suitable  ajiplientinus,  as  a  general 
mlc,  are  water-<ires8ingH  and  emollient  poultices,  employed  in  such  a  manner  as,  on 
the  one  hand,  not  to  excite  exid)erant  action  by  tbcii-  wainith,  and,  on  the  other,  not 
to  represft  growth  by  their  refrigerant  etiect.  Hude  contact,  protracted  exposure  to 
the  air,  and  irritating  applications  must  be  carefully  avoided. 

SECT.  X. — CICATRIZATION. 

Oieatrization  is  the  completion  of  the  granulating  process,  the  last  act  in  the 
operation  of  rep.air,  the  hermetic  sealing,  as  it  were,  of  the  breach  kf^  by  the  destruc- 
tion of  the  tissues  of  t  he  affected  part. 

When  cicatrization  is  about  to  take  place,  there  must  necessarily  bo  a  subsidence 
of  the  inllaramation  of  the  pnrt,  just  as  in  the  develoi>inei»t  of  granulations,  only  to 
a  still  greater  extent.  This  may  tx-  regarded  as  an  essential  preliminary.  The  granu- 
lations iiaving  attained  the  level  of  the  skin,  their  growth  is  arrested,  1)nt  their  vessels 
coalesce  so  as  to  form  a  continuous  gelalin<ins  tissue.  Tlie  ucxt  step  is  a  dejiosit  of 
plasma  upon  the  edges  of  the  breaclv,  follnwed  by  its  rapid  organization  and  conver- 
sion into  a  thin,  bluish,  or  whitish  pellicli%  abounding  in  epithelial  scales,  and  strik- 
ingly contrastmg,  by  its  peculiar  np])earance,  with  the  granulations  and  the  adjoining 
skin.  The  new  substance  in  always  easily  detached  with  the  sponge  or  finger,  for  as 
yet  its  consistence  is  very  sliglit.  fJradually,  liowever,  it  becomes  more  thick  and 
firm,  assimilating  itself  more  and  m<ire  closely  to  the  pre-existing  inlvgiiment,  wlwtse 
place  it  is  intended  to  supply.  The  process,  tbns  begun,  continuing,  the  plastic, 
organizable  film  extends  steadily  onward  until  the  exposed  surface  is  finally  com- 
pletely covered  in,  the  length  of  time  necessary  for  this  varying  according  to  the  size 
and  shape  of  the  breach,  the  absence  or  ]>rcHeuee  of  <nniplications,  and  the  state  of 
the  svMtera.  The  mnjority  of  the  cells  of  the  granulation  tissue  unw  disappear  by 
disinlegratifm  and  alworptitm,  and  tlie  gelatinous  iiitcrecllniar  substance  is  converted 
into  fibrillar  connective  tissue,  while  the  remaininir  cells  assume   " 
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Fig.  38. 


SUncture  of  a  Clca- 
trioA  of  th«  Bkto. 


nective  tissue  corpuscles.  The  eupcrfl^ous  capillaries  become  obliterated,  and  the 
new  tissue  contracts  more  and  more,  until  a  jjerfect  cicatrice  is  formed.  Ovoidul 
uhiers,  other  thing*  being  equal,  heal  more  rapidly  than  circular,  superficial  thau 
deep,  common  than  speciiic.  Cicatrization  i«  usually  more  easily  accomplishtni  in 
the  upper  extremities  than  in  the  inferior,  and  in  the  skin  and  cellular  tissue  than  in 
the  other  structures.  In  the  organs,  properly  so  called,  it  generally  takes  place  with 
difUculty,  and  only  after  a  long  interval. 

CicatTization,  as  a  general  principle,  always  begins  at  the  edges  of  the  breach 
which  it  is  designed  to  repair,  and  thence  proceeds  towards  the  centre,  which  is,  cod- 
seijuently,  the  last  to  heal.  So  constant  and  uniform  is  this  occurrence,  that  it  may 
be  regarded  as  the  great  law  of  cimlrization.  It  would  seem  as  if  the  aid  of  the 
natural  tissues  were  necessary  to  enable  the  new  substiuice  to  obtain  a  secure  fuothuld. 
If,  «.>ccasionally,  an  example  of  an  opposite  character  presents  itself,  it  is  simply  excep- 
tional, and  it  cannot,  even  then,  always  be  detenuiued  whether  the  starting  point  of 
the  process  was  not  a  smjill  fragment  of  the  old  structures,  which,  standing  like  a 
little  island  in  the  midst  of  the  ulcer,  serves  as  a  nucleus  to  the  new.  Obviously,  in 
sucli  an  event,  there  is  no  new  law  in  operation. 

Some  time  necessarily  elapses,  after  the  cicatrization  is  complete<l,  before  the  new 
structure,  now  called  a  cicafricey  acquires  much  solidity  and  strength.  It  is  only  by 
degrees  that  it  loses  its  bluish  apjwarance  and  assumes  the  proper- 
ties of  the  pre-existing  substance.  Even  then  it  is  at  Ijest  only  a 
very  imperfect  copy  of  the  original,  whose  jdace  it  is  designed  to 
supply.  Its  vessels,  at  first  remarkably  large  and  tortuous,  gratlu- 
ally  dwindle  down  to  the  size  of  the  natural  ones,  in  the  adjacent 
Bound  parts,  and,  when  fully  developed,  generally  exldbit  a  beautif^il* 
retiform  arrangement,  as  in  fig.  28.  The  scar  alwaj-s  remains  tender 
for  some  time  after  its  formation,  is  ver^'  liable  to  break,  crack,  or 
ulcerate  from  the  slightest  causes,  and  has  a  remarkable  tendency 
to  contract  or  liinunisli. 

What  is  true  of  the  imperfect  reproduction  of  skin  is  equally 
true  of  other  textures.  New  bone  comes,  perhaps,  nearer  to  the  original  structure 
thnn  any  other;  hui  even  this  presents  many  peculiarities,  and  it  is  certain  that  it 
often  acquires  a  degree  of  hardness  and  ."scjlidity  far  greater  than  that  of  the  primiti\'e 
substance.  There  are,  moreover,  some  pieces  of  the  skeleton  which,  when  broken, 
unite,  not  by  osseous  matter,  but  hy  fibrous  tissue,  fibrcM^artilage,  or  cartilage. 
Fractures  of  the  patella,  the  olecranon  process,  the  acromion  process  of  the  scapula, 
and  the  neck  of  the  thigh-bone  within  the  capsular  ligament,  are  generallj-,  if  not 
invariably,  repaired  after  this  fashion,  iMjcause  the  ends  of  the  fragments,  deprived 
of  their  natund  supply  ol'  lilood  and  ucrve-fluid,  are  unable  to  pour  out  the  requisite 
quantity  of  pho8]>liate  aud  carbonaie  of  lime,  to  insure  their  solidification.  Cartilage 
is  imperfectly  reproduced  iiftcr  injuries;  the  new  substitute  is  always  very  thin,  hard, 
and  of  an  unnaturaliy  bluish  tint.  Tendon  is  renewed  only  in  the  case  of  subcu- 
taneous section;  never  when  lost  by  disease.  Muscles  usually  imite  through  the 
mcdiiuu  of  flbro-celhdar  substance.  In  fracture  of  the  costnl  cartilages  the  consoli- 
dation is  etli'Ctcil  liy  bone.  Bloodvessels  and  nerves  are  never  regenerated ;  the 
continuity  of  the  former  cannot  be  rc-eetublishe<l  after  compkte  division,  on  account 
of  the  retraction  of  their  extremities;  if  a  srajdl  piece  of  the  latter  he  excised,  the 
gap  is  supplied  bv  fibrous  tissue,  very  difleretit  from  tlic  iirc-csisting  one,  but,  never- 
theless, often  stjtllrient  to  tr.niisuut  the  nervous  lltiiti  with  its  accustomed  force.  The 
ccrehrnl,  puliiumary,  hepatic,  siilenic,  salivary,  reusd,  and  seminiferous  structures  are 
incn[iah|e  of  reproduction,  the  new  substitute  being  always  of  a  celJulo-fibroua, 
fduiuis,  or  flbro-«'nrtilftginous  nature,  Serous,  mucous,  and  fibrons  membranes  are 
iep!ure<l  in  a  similar  manner.  Thus,  it  will  be  seen  that  a  tissue,  when  seriously 
ntutiluted,  is  seldom  perfectly  reproduced,  whatever  pains  may  be  taken  to  assist  its 
efforts. 

Ii  is  not  surprising  that  a  substance  so  imperfectly  organized  as  a  cicatrice  should 
be  liable  to  inflammation  and  its  consequences,  as  well  as  to  some  of  the  heterologous 
formations.  Its  powers  of  resistance  being  naturally  feeble,  it  generally  yields  more 
readily  to  disea.se,  whether  simple  or  malignant,  than  the  original  structures.  It  is 
for  this  reason  that  inflammation  of  the  substitutiMissue  is  prone  to  pass  into  ulcera- 
tion, and,  if  the  morbid  action  is  at  all  severe,  even  into  mortification.    In  suppura- 
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tioo,  the  matter  ftirnished  by  the  part  is  nearly  ahvaj's  of  a  thin,  ichorous  nature,  a 
(kvi'lopuicnt  of  genuine  pus  being  almodt  impossible  under  any  circumstances. 

Wbeu  a  ciealrice  is  habitually  ex])o8ed  to  pie-ssure,  it  has  a  great  tendency  to 
clum^e  into  a  bpecies  of  corn,  not  unlike  a  corn  upon  a  toe,  both  ki  color,  shajie,  and 
cousistence.  In  other  cases,  ii;j;ain,  it  may  be  transformed  into  a  bunion,  biirs^e,  or 
^vniiWal  cy3t,  as  upon  the  extremity  of  an  old  stump,  esipecially  alYor  am|uitatiuu  of 
the  thigh  and  leg.  A  genuine  horny  growth  sometimes  occurs  up<m  a  cicat  rice ;  and 
instances  are  seen,  although  ihey  are  uncommon,  ia  which  tlie  new  tisBue,  from  the 
tflirlii  of  long-continued  pressure,  undergoes  tho  cartilaginous,  fibro-cartilaginouB, 
sud  »!Von  the  osseous  degeneration. 

A  true  neuroma  is  sometimes  developed  in  a  vieioua  cicatrice,  as  in  a  case  recently 

tuider  my  cJiarge,  in  a  man,  thirty-five  years  of  age,  who,  twelve  months  previously, 

received  a  lacerated  wound  in  tho  left  middle  flnjfcr.    The  parts  were  long  in  healing; 

ami  aa  excee<lingly  hard,  ugl}'  sear  at  length  formed,  exijuisitely  sensitive  on  the 

slightest  touch,  considerably  elevated  above  the  Rurrounding  level,  and  ha!>itU!Uly  of 

a  red-purplish  hue.     The  tenderness  was  alwa^  s  worse  in  cold,  damp  states  of  the 

•ttuosphere,  and,  under  such  circumstances,  the  pain  not  nnfreiiucntly  exten<led  along 

the  fi'repart  of  the  ann,  as  liiiih  up  as  the  elbuw.     The  priuci|ial  mass  of  the  growth 

consiste*!  of  an  expansion  of  the  digital  nerve,  incased  by  deuw^,  iihroid  tissue. 

The  most  common  form  of  malignant  disease  to  which  scars  are  liable  is  ei)ithelinl 
cancer  or  lupus;  it  may  break  out  upon  any  part  of  the  body,  but  is  most  prone  to 
ap]>ear  upon  the  face,  linnds,  and  feet,  parts  which  are  habitually  exiKised,  or  con- 
stantly Bubjecte<l  to  pressure  and  friction.  The  diseased  structure,  almost  of  stone- 
like hardness,  and  the  seat  of  siuu)*,  pricking,  or  burning  pains,  soon  ulcerates,  and 
pours  out  a  thin,  sanuius,  and  fetid  tluid,  highly  irritating  to  the  neighboring  healthy 
surface.  The  edges  of  the  sore  are  hard,  steep,  everted,  or  partially  undermined, 
whilu  the  bottom  is  foul  and  slightly  covered  with  spoiled  lymph:  occasionally  the 
i>art  has  a  worm-eaten  ajjpearance.  The  ulcer  is  always  intractable,  and,  steadily 
proc-eetling  from  bad  to  worse,  is  liable  to  be  followed  by  the  most  serious  couse- 
quences. 

Keloid  ia  another  form  of  disease  liable  to  appear  in  cicatrices;  this,  as  wiU  be 
elsewhere,  is  a  peculiar  tihro-plaatic  grovilh,  which  olten  forms  after  burns  and 
Ids,  and  which  derives  its  warne  from  the  supposed  resemblance  which  it  bears,  in 
configuration,  to  the  claws  of  a  cnib. 
There  arc  certain  cioatriees  which  are  habitually  drj',  painful,  and  the  seat  of  more 
or  less  itching,  with  a  tendency  to  ulceration  and  discharge.  Old  stumps  of  the 
leg  and  thigh,  imperfectly  covere<l  with  integument,  with  the  raw  substance  firmly 
adhering  to  the  eiuls  of  the  bones,  are  remarkably  prone  to  sutler  in  this  way,  and  to 
be  a  source  of  perpetual  annoyance.  Not  imfreqiieutly  the  pain  is  of  a  neuralgic 
chnraeter,  esj^K-ciall}"  when  it  i.^  dependent  upon  the  preseuee  of  a  neuroma,  or  a 
bulbous  expansion  of  the  nerves.  Lastly,  the  pain,  of  whatever  nature,  is  often 
materially  influenced  ami  aggravated  by  liygrometric  conditions  of  the  atmosphere, 
the  part  and  sj'stem  being  conscious  of  the  slightest  change  of  the  weather. 

Finally,  cicatrices  sometimes  manifest  a  remarkable  disposition  to  crmtract,  even 
long  after  they  have  apparently  attaineil  their  full  <leveloj»ment.  This  tendency  is 
nowhere  more  conspicuous  than  in  bums  and  aoakls,  where  it  is  occasionally  so  great 
as  to  give  rise  to  the  most  hideou'i  deformity.  Thus,  a  vicious  sour  may  pinion  the 
arm  to  the  side,  retract  the  hand  upon  the  wrist,  an<l  pull  down  the  chin  upon  the 
chest.  The  new  tissue,  consequent  upon  the  loss  of  substance  caused  by  salivation, 
generally  contracts  in  such  a  manner  as  to  produce  firm  adhesion  of  the  jaws,  safUy 
interfering  with  eating,  mastication,  and  even  articulation. 

In  order  to  prevent  degeneration  of  a  cicatrice,  it  should  be  protected,  especially 
if  it  t>e  large,  for  a  long  time  from  rude  manipulation,  pressure,  friction,  and  irritating 
ai>plication3.  If  there  be  any  tcTrrlency  to  undue  contraction,  measures  should  be 
promptly  adopted  to  counteract  it,  otherwise  it  may  lead  to  great  deformity  and 
impainnent  of  function.  A  vicious  cicatrice  may  occasionally  be  adrantageously 
extirpated. 


Under  this  head  mii}'  be  desc-riU'd  tUoae  organic  cbangcs  •which  are  effected  in  the 
siibstauce  of  the  orgaus  and  tissues,  as  tlie  result  either  of  inQammation  or  of  defeo- 
tiv«?  Hiitritioti,  consequent  upon  lesion  in  tlie  circulatory  and  nervous  sj'stcms.  The 
most  important  of  these  alterations  of  texture  arc  softening,  induration,  transforma- 
tions, hy}>ertrnpby,  atrophy,  contraction,  and  fistule. 


SECT.  1. — SOFTENING. 


Inflammation  not  unfrequently  ]ia8se8  into  softening,  or  what  the  French  pntho- 
logtsts  have  denominated  ramollisseinent.  The  event  is  chnracterized  by  a  loss  of 
coiiesiou  of  the  alleeted  texturen,  varying  in  degree  from  the  slightest  change  of  the 
natural  consistence  to  almost  complete  pulpifMction.  All  parts  of  the  body  are  liable 
to  this  occurrence,  but  those  which  are  most  apt  to  suffer  are  the  lungs,  brain,  spleen, 
liver,  and  heart,  together  with  the  mucous  membrane  of  tlie  stomach  and  bowels,  the 
articular  cartilages,  and  the  spongy  structure  of  the  bones.  Tlie  sulvcutaneous  and 
intermtiscular  areolar  tissue  is  occasionally  softened  to  a  great  extent  in  rapidly 
progressive  forms  of  inllamrnatiou,  particularly  in  diffuse  erysipelas.  On  the  other 
liflnd,  tlie  vessels,  nerves,  muscles,  and  tendons,  the  fibrous  and  serous  membranes, 
tlio  lymphatic  and  siilivary  glnnds,  the  kidneys,  the  thyroid  bod)',  uterus  ovaries, 
testes,  and  prostate  rarely  exiwrience  this  alteration,  however  violent  the  attendant 
action. 

Softening  sometimes  occurs  rapidly,  at  other  times  slowly ;  hence  the  distinction 
into  acute  and  clironic.  In  the  former  case  the  atFected  tisMies  may  be  almost  com- 
pletely deprived  of  their  luitural  consistence  within  the  space  of  a  very  few  days. 
Thus,  in  acute  pneumonia  tlie  lungs  are  often  so  much  softened  at  the  end  of  this 
time  as  to  be  incapable  of  resisting  the  slightest  pressure  of  the  Onger.  In  the  brain 
and  spleen  the  loss  of  cohesion  sometitnes  proceeds  even  more  rapidly  than  in  the 
lungs.  Chronic  softening  is  nvost  cominon  in  tiie  cerebral  substance  and  in  the 
mucous  membrane  of  the  ileum  and  colon,  wliere  it  is  geucrnll}'  a  most  insidious 
disease,  often  involving  a  huge  extent  of  tissue,  and  yet  unaccompanied  by  any 
characteristic  symi)tora8. 

The  true  nature  of  softening  tins  not  been  explained.  Wo  can,  however,  hardly 
divest  ourselves  of  the  iilea  that  it  is  a  e]>ecies  of  molecular  inortiflcation,  espe- 
cially in  its  more  advanced  stages.  Be  this  as  it  may,  it  is  lUKjuestionablc  that  the 
loss  of  cohesion,  under  sucli  circumstances,  is  entirely  incompatible  with  the  exercise 
of  the  functions  of  tlie  part,  or  its  restoration  to  health.  Many  of  its  smaller  vessels 
are  coraiilctoly  obliterated,  while  tlie  remainder  are  bo  crippled  and  paralyzed  as  to 
be  scarcely  able  to  pr<>|iel  tlieir  contents.  Changes  not  less  conspicuous  are  observ- 
able in  the  proper  parencliymatous  structure,  wtiich  not  only  loses  its  natural  con- 
sistence, but  also  its  natural  color;  its  cells  are  infiltrated  with  serosity,  or  scrosity, 
lymt)lu  \yiM<,  and  blood,  and  its  minute  texture  is  no  longer  distinguishable  by  the 
aid  of  the  most  poworl'iil  microscojie.  If  tliis  is  not  death,  or  a  condition  closely 
a|)prc>ximating  to  it,  wliat  is  it?  In  the  milder  forms  of  niollescence  the  structure 
may  still  retain  some  \iudity,  and  may,  consequently,  lie  able,  in  time,  to  regain  its 
original  characters ;  or,  what  is  more  [irobablo,  may  be  rebuilt  by  plastic  matter, 
after  tlie  manner  of  other  broken-down  and  mutilated  tissues,  the  first  step  in  the 
prucess  being  tlie  removal  of  the  effete  substance. 

There  h  a  species  of  softening  which  is  intimately  connected  with,  if  not  actually 
dependent  n[)on,  ohliteration  of  the  vessels  of  the  affected  fitmcturcs,  with  consequent 
deficiency  fif  blood  an<l  impairment  of  nutrition.  It  is  most  frequently  met  with  in 
the  brain  and  spinal  cord  of  old  persons,  and  is  generally  supposed,  although,  per* 
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bfips,  erroneoasly,  to  be  of  a  non-inflammatorj-  character.  If  this  opinion  were 
corrwl,  it  is  not  probable  that  we  should  find,  as  wc  always  rlo  in  this  disease,  more 
or  li'ss  efftisioD  of  serura,  plasma,  and  even  pns.  Wherever  these  fluids  are  deposited, 
Uiey  alTord  indubitable  evidence  of  incited  action  ;  and  it  would,  therefore,  be  absurd 
tocondude  that  they  could  be  poured  out  here  vvitlmut  the  agency  of  intlammfttion. 
This  event  of  inflammation  is  interesting  chiefly  in  n  pnthological  point  of  vitiw; 
fer, as  it  is  met  with  almost  eseluaively  in  the  internal  orgnus,  nitd  presi'iit^^  no 
chsracteristio  symptoms,  it  is  evident  that  treatment  holds  out  little  i>rospett  of 
relief.  When  the  true  nature  of  the  lesion  is  suspected,  the  proper  reiiieilies,  in  tfie 
acute  form,  will  be  such  as  are  calculated  to  rcdiiL-e  inflammatory  action  and  to  f:ivor 
the  removal  of  deposits;  in  the  chronic  variety  a  mildly  alterative  course,  wilh  tonica, 
embracing  cod-liver  oil,  quinine,  and  iron,  is  indicated. 

elSCT.  n. — IWDUBATIOX, 

A  deposit  of  lymph,  plasma,  or  fibrin  is  common  to  nearly  all  inflammations, 
wbatcver  may  be  their  cause,  site,  or  degree.  When  occurring  upon  tlie  free  surfaces 
of  the  organs,  it  usually  presents  itself  in  the  form  of  a  layer,  which,  escaping  the 
iofluencc  of  the  absorbents,  is  ultimately  cotiverte<l  into  an  analogous  tissue,  which 
oft«u  remains  during  the  rest  of  the  individual's  life,  subject,  in  Ihe  nieauuhilc,  to  all 
the  diseases  and  accidents  incident  to  prc-exi5<ting  strnctnrea.  Wlien  the  deposit 
takes  place  in  the  sulistance  of  the  organs,  it  fills  up  their  cells,  interstices,  or  mole- 
colar  spaces,  ami  tlius  increases  their  consistence,  as  well  as  Iheir  weiglit,  the  matter 
assuming  the  shape  of  the  cavities  in  which  it  is  lodijed,  and  In-ing  liable,  as  in  the 
former  case,  cither  to  be  absorbo<t  or  to  i>ecome  organized,  acconling  to  the  condition 
"f  the  part  and  the  vitality  of  tlie  morbid  product.  A  similar  arrangement  occurs 
vlii'D  plasma  is  efl'us<-d  into  the  cellular  tissue  beneath  the  skin,  among  the  muscles, 
ind  in  otlier  situations. 

Induration  is  extremely  common,  and  may  occur  in  any  organ  and  tissue  of  the 
Nxly.  It  is  most  frequently  met  wilh,  however,  in  the  lungs,  spleen,  liver,  thyroi<l 
gkiid,  testicle,  lympiiatio  and  prostate  glands,  mamma,  ovaries,  uterus,  Ixiues,  and 
sulK'iitaneous  cellular  structure. 

Age  exerts  considerable  influence  upon  the  production  of  induration.  In  the  great 
majority  of  the  organs  it  may  occur  at  any  i)eTiud  of  life,  but  in  some,  as  in  the 
tliyroid  gland,  for  example,  tt  rarely  appears  before  the  fourteenth  year,  while  in 
the  genital  apparatus  it  is  hardly  ever  observed  until  after  ]niljerty.  Itnliiration  of 
lie  prostate  gland,  of  the  vessels,  and  of  the  brain  and  spinal  cord  is  lui  afl'ectioa  of 
advanced  life,  as  is  also  itidnration  of  the  crystalline  lens  and  its  <!apsu!e. 

Tlie  degree  of  induration  varies  from  the  slightest  alterati<m  of  the  natural  con- 
Sflteace  of  the  part  to  the  solidity  and  density  of  concrete  albumen,  oUl  cheese,  fibro- 
cartilage,  cartilage,  or  bone.  Much,  in  this  respect,  will  depend  upon  the  nature  of 
Ik-  affected  tissue,  and  the  date  of  tlie  lesion,  or  th»  degree  of  change  which  the 
L  deposit  upon  which  the  imluralion  dejwmls  may  have  undergone.  The  color  of  the 
I  affect«?d  part  maj'  be  normal,  or  variously  altered,  according  to  the  amount  of  its 
H  va«cnlarity  and  the  presence  or  absence  of  eflnsed  bbiml.  Much  diversity  also  exists 
I  in  regard  to  its  volume,  although  in  most  cases  this  is  considerably  augmented,  and 
^kMBetimes  even  quite  enormously,  ihe  balk  many  times  exceeding  that  wiucli  is 
^palliral  to  the  organ  in  health.  The  weight  of  tlic  part,  too,  is  usually  increased, 
^lild  there  is  commonly  some  dryness,  with  a  marked  loss  of  elasticitj'. 

The  period  required  for  tiie  production  of  induration  ranges  from  a  few  hours  to 
several  days,  weeks,  or  months,  depending  U]K>n  the  luiture  of  the  exciting  cause 
and  of  the  alfected  structures.  In  the  testicle  it  otlcn  occurs  in  a  very  nnirked  de- 
gree in  less  than  twtnUy-four  hours,  and  at  the  end  of  fni-tj-H'iglit  hours  the  organ 
may  be  so  hard  as  to  be  entirely-  incompressible.  The  induration  accompanying  the 
development  of  touKillitis,  adenitis,  furuncle,  carbmicie,  and  erysipelas  generally 
occurs  with  extraordinary  rapidity;  and  the  same  thing  is  frequently  witnessed  in 
the  cellular  tissue  around  the  joints,  especially  in  inflammation  of  a  gouty  or  rheu- 
matic character.  In  pneumonitis  the  parenchymatous  snljstance  of  the  Umgs  is 
ofWn  extensively  solidified  within  a  few  days  from  the  commencement  of  the  morbid 
•ctiun.  On  the  otlier  hand,  the  induratioti  may  jiruceed  very  slowly,  as  in  goitre, 
nic  arteritis,  hepatitis,  and  splenitis,  and  iji  certain  aliectious  of  the  uterus  and 
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prostate  gland,  where  months,  if  not  j'ears,  may  elapse  before  it  attains  its  full  de- 
velopment. 

Tlie  etTect  of  induration  upon  the  tissues  In  which  it  occurs  is  of  tbe  most  prejn- 
dicuil  cbaractc-r,  sadly  imjjairing  their  structure  and  funotious  and  frequeutly  leading 
to  the  worst  results.  Thus,  when  it  exists  in  both  testicles  it  may  become  a  cause 
of  irapolenee ;  in  the  liver  it  may  interfere  with  the  secretion  of  bile;  and  in  the 
lung  it  uiay  produce  death  l)y  olfering  a  mechanical  obstruction  to  the  ingress  of  the 
air.  In  the  arteries  indiiratiou  is  frequently  followed  by  rupture  of  their  coats,  lead- 
ing to  aneurism ;  while  in  the  cellular  tissue  around  the  joints  it  always  impedes  the 
exercise  of  the  articular  surfaces. 

The  immediate  cause  of  induration  is  a  deposit  of  plastic  matter  in  the  cells  of 
the  affected  structures,  which  it  thus  obliterates  while  it  condenses  the  adjoiniug 
substance,  and  so  renders  it  unfit,  either  tera[>orarily  or  permanently,  for  the  proper 
exercise  of  its  functions.  The  fluid  is  generally  associated  with  more  or  less  serum, 
and  not  unfrequently  also  with  pus  and  even  pure  blood.  When  the  circumstances 
under  which  it  is  deposited  are  favorable,  it  soon  becomes  organized,  and  may  finally 
be  converted  into  an  analogous  tissue,  which  often  retains  its  parasitic  connection 
during  the  remainder  of  life,  although  iu  most  cases  it  ultimately  disappears. 

In  the  treatment  of  induration  the  leading  object  is  to  excite  the  absorbent  vessels 
80  as  to  induce  them  to  remove  the  deiK)8its  upon  the  presence  of  which  the  lesion 
depends.  It  need  hardly  be  said  that  the  sooner  this  is  done  the  better-  The  longer 
we  wait,  the  greater  will  be  the  danger  of  a  ixirmanenl  change  of  structure,  or,  when 
tiie  organ  is  one  of  great  importance  to  life,  of  the  death  of  the  patient.  When  the 
deposit  is  recent,  and  action  still  high,  our  reliance  is  mainly  upon  the  vigorous  em- 
ploymenl  of  autiphlogistics,  as  bleeding,  purging,  and  <liaphoretics,  with  antimonials, 
light  diet,  and  rust  in  the  recumbent  posture.  Intiammation  Laving  thus  been  mode- 
rated, the  induration,  already  greatly  reduced  by  the  previous  measures,  may  usually 
be  {)romptIy  disposed  of  by  alterative  doses  of  mercury,  carrieil,  perhaps,  to  slight 
ptyalistti;  and,  when  the  part  is  accessible,  Ih*  sorbefacient  liniments,  embrocations, 
and  unguents,  aideil  by  pressure  with  the  liantluge.  In  the  more  chronic  forms  of 
the  affection  the  different  preparations  of  iodine  must  be  brought  into  play,  particu- 
larly Lngol's  solution,  Donovan's  liquor,  and  the  various  forms  of  mercury,  as  the 
bichlnridc  and  hiniodide ;  along  with  the  topical  apidications  just  mentioned,  if  the 
indurittioii  be  external.  Friction  and  the  cold  douche  will  also  prove  serviceable 
under  such  circumstances. 


SECT.  in. — TRANSFORMATIONS. 

The  human  body  is  in  a  state  of  constant  mutation,  decay  and  renovation,  com- 
mencing before  birth,  and  continuing  down  to  the  last  moments  of  existence.  The 
Woltlian  bodies  and  the  gnternaculum  of  the  testicle  disappear  during  iutra-uterine 
life;  the  thymus  gland  is  gradually  effaced  during  childhood;  the  arteries  ossify  in 
elderly  persons ;  and  at  every  |>eriod  of  life  various  states  of  the  system,  dependent 
upon  disease  or  accirlent,  arise,  in  which  there  is  a  strong  tendency  to  the  deposi- 
tion of  oil  globules,  or  the  transformation  of  different  organs  and  tissues  into  fatty 
matter. 

The  most  important  of  these  changes,  anrgirally  considered,  are  the  cellular,  rau- 
cous, cutaneous,  fibrous,  calcareous,  and  fatty;  the3'  are  all  connected  with  defective 
vitality,  and  with  atrophy  of  some,  if  not  all,  of  the  constituent  elements  of  the 
affected  structures. 

The  cellular  transformation  is  met  with  chiefly  in  parts  that  have  lieen  rendered 
useless,  either  by  the  natural  cessation  of  their  functions,  or  by  accidental  circum- 
stances. ThuH,  the  thymus  gland,  which  is  evidently  connected  with  some  importtmt 
ofhce  in  the  foetus,  gradually  decaj's  during  childhood,  and  is  ultimately  converted 
into  shreddy  cellular  substance,  of  which  hardly  any  trace  remains  after  the  thirtieth 
year.  The  gubcra.aculnm  undergoes  a  similar  change;  the  gall-bladder,  occluded  hy 
biliary  concretions,  is  occasionally  completely  transformed  into  this  tissue;  and  the 
cellnlar  adhesions  so  often  seen  between  the  costal  and  pulmonaij  pleurae,  consequent 
uijon  the  degeneration  of  old,  adventitious  membranes,  are  familiar  to  every  patholo- 
gist. Various  ligaments,  especially  the  capsular,  sometimes  degenerate  in  this  war, 
the  raetainorjihosis  being  most  marked  in  young  subjects  affected  with  unreduced  dia- 
locations  of  tbe  hip  and  shoulder. 
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When  skin  is  inverted  for  auy  k-ngtl)  of  tiuio  into  one  of  the  natural  outlutti  of  the 
bocly,  as,  for  mstancv,  the  anal,  it  gradiiulh'  uuilergoes  a  species  of  metamorphosis 
into  mucous  membrane.  The  lirst  indication  of  the  change  is  a  softened  condition 
of  the  cuticle  and  the  disapi«arance  of  the  hwir;  the  epidenuis  Bcaling  off,  the  sur- 
fatt;  lieneath  assumes  a  reddish,  velvety  ais)tect,  becomes  extremely  vaaciilar,  and  soon 
bfigins  to  secrete  a  thin,  ropy,  whitish  fluid,  ni>t  unlike  mucus. 

A  change  from  viucous  membrane  to  feltin  is  sometinies  observcil,  although  the 
occurrence  is  uncommon.  It  is  noticed  chicdy  in  prolapse  of  the  rectum,  vagina, 
and  uterus,  the  mucous  Invcstineat  of  which,  from  long  exposure  to  the  atmosphere, 
bocomes  dry,  rough,  and  insensible,  and  is  ultimately  converted  into  a  tissue  bearing 
re  close  resemblance  to  the  cutaneous  than  to  the  mucous.  Tlio  transfoimation, 
however,  as  in  the  case  of  the  skin,  is  at  best  extremely  imperfect,  and  it  remains  to 
Ik.*  shown  whether,  in  either  instanc<>,  the  olil  structtires  are  so  com[)letel3'  deprived 
of  their  identity  as  to  justliy  the  idea  of  a  genuine  transformation. 

The  fihrous  transformation  is  most  commonly  met  with  in  tliose  parts  of  the  Iwdy 
that  have  been  depriveil,  eitlier  accidentally  or  otherwise,  of  their  n.itnral  functions. 
Thus,  in  an  artery  that  has  been  tied  for  the  cure  of  aneurism  or  the  arrest  of 
hemorrhage,  the  portion  of  the  vessel  inchulod  between  the  ligature  and  the  tirst 
large  collateral  branch  is  gradually  converted  into  a  solid  cyliiid<'r,  which,  in  its  turn, 
ischanged  into  a  dense  fibrous  strncture,  in  wliicb  it  is  inipos.sible  to  disccni  any, 
Irace  whatever  of  the  primitive  tissues.  Ligftmiaits,  serous  membrane,  and  adven- 
titious textures  occasionally  undergo  Rimilar  changes.  Tlie  cornea,  in  the  withered 
ind  atrophied  eye,  the  victim  of  destructive  inllararaation,  is,  at  times,  almost  com- 
pletely transformed  into  a  substance  bearing  tlie  clo.sest  resemblance  to  the  sclerotica, 
one  of  the  best  examples  of  the  fibrous  tis.suc.  In  some  of  these  cases,  as  in  the  one 
just  mentioned,  the  change  is  nccompiuiied  by  a  deposit  of  oil  globules.  Tlie  whitish 
opaque  bodies,  so  common  in  the  coats  of  the  s[tlcen,  hi  t!ie  placenta,  and  in  the  arte- 
ries of  eUlerly  subjects,  are  apparently  esscntinUy  ciiini>o3c(l  of  librous  substance, 
tltliough  in  their  outward  characters  tbcy  strikingly  retieiulile  fibro-caililage. 

The  calcareous  degeneration  is  most  common  in  the  arteries,  but  is  also  occasion- 
illy  seen  in  other  parts  of  the  body,  as  in  fibrous  tumors,  espceiallj'  those  of  the 
uterus,  in  the  articular  cartilages,  and  in  the  concretions  that  are  sometimes  found 
in  the  larger  joints,  p.irticuhirly  that  of  the  knee.  In  the  arteries  it  generally  begins 
iu  the  form  of  little  opaque  patches  in  the  cellular  subst;uice  between  the  inner  and 
middle  tunics,  which,  as  tliey  advance  in  age,  assume  a  firm,  solid  consistence,  and 
ultimately  convert  the  vessels  into  rigid  earthy  cylhidcrs.  The  deposit — for  such  it 
is,  rather  than  a  genuine  degeneration — was  formerly  supposed  to  l)o  of  an  osseous 
diuracter,  but  that  this  is  not  the  case  is  shown  both  by  its  chemical  and  physical 
properties.  In  the  more  matured  sjx^cimens  it  is  essentially  coiiii>oHed  of  curbunate 
and  phosphate  of  lime,  in  union  with  a  minute  portiun  of  albumen;  in  recent  cases, 
on  the  contrary,  the  animal  matter  exists  in  miuh  greater  (juniility.  It  diU'ers  still 
fiirther  from  bone  in  having  no  areolar  structure,  and  in  being  destitute  of  vitalily- 
In  fibrous  tumors  of  the  uterus  large  calcareous  mas.ses,  weighing  Bcverol  pountls, 
are  occasionally  found. 

The  fiittij  degeneration,  if  not  the  most  common  of  all,  is  the  most  universally  dis- 
tributed, since  there  is  hardly  any  organ  or  tissue  of  the  bi>dy  in  which,  under  favorable 
circumstances,  it  may  not  occur.  Observation  has  shown  that  it  may  take  place 
even  iu  the  lungs,  iu  cartilage,  in  bone,  in  the  phiceitta,  in  the  cornea,  and  in  the 
crystalline  lens.  It  is  also  met  with  in  phi.«.lic  exudations,  tubercle,  carcinomatous 
growtihs,  and  in  pus  globules.  It  is  of  frequent  occurrence  in  the  muscles,  and  in  the 
ooats  of  the  arteries,  in  connection  witii  the  atheromatous  deposit.  In  short,  it  may 
take  place  both  in  natural  and  in  adventitious  formations,  iu  the  hard  as  well  as  in 
the  soft,  in  the  most  humble  as  well  as  in  the  most  exalted  in  point  of  organization 
and  life-power.  Of  all  the  various  structure.*!,  however,  which  are  liable  to  sulfer  from 
it,  the  liver  and  the  arteries  are  the  most  fre(pitntly  afll'<-ted.  Patty  deueueration 
may  occnr  in  the  former  at  any  period  of  life,  even  in  ynung  chiMren,  and  is  a  very 
common  consequence  of  habitual  alcnholic  stimulation  ;  in  the  latter,  on  the  contrary, 
it  is  usually  restricted  to  elderly  sulijects.  The  senile  arc  of  the  cornea  is  most  com- 
mon in  advanced  life,  and  is  supimncd  liy  Home  observers,  amongst  otiicrs  by  Mr. 
Canton,  to  he  almost  always  coincident  with  fatty  degeneration  of  the  he.irt  and 
other  oi^ana.     Fatty  degeneration  of  the  muscles  occurs  both  in  the  voluntary  and 
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iiivohinlary  classes,  altiiougb  it  is  by  no  meiuis  so  cotuQion  ixi  the  latter  as  in  tlie 
former. 

The  fat  in  this  degeneration  occurs  occasionally  in  a  free  state,  in  the  form  of  oil 
globules,  choleaterine,  and  araorijlious  fragments,  and  is  then  essentiallj'  a  deposit  in 
the  intercellular  structure  of  the  tissue*.  Such  a  supcraddition  of  fat  is  ollen 
ohstTTed  in  the  liver,  aileries,  brain,  and  pancreas.  On  the  other  hand,  there  is  no 
doul^t  that  the  transformation  is  sometimes  real,  being  the  same  in  princijilc  as  the 
fibrous  or  calcareous,  the  ati'ected  tissues  being  brolieu  down,  and  converteti  into 
fatty  matter;  or,  to  exjiress  the  idea  more  accurately,  replace<l  by  ttiL 

An  organ  that  has  nndertroiie  the  fatty  degeneration  is  generally  a  few  shades 
lighter  than  in  the  natural  slate,  diminished  rather  than  increased  in  consistence, 
easily  torn,  greasy  to  the  touch,  and  of  less  spei'ific  gravity  than  in  health.  The 
amount  of  oil  which  it  contains  often  ranges  ft-om  one-third  to  one-half  of  its  own 
weight. 

VVIiat  is  the  essential  cause  of  the  fatty  degeneration  ?  In  some  cases  it  is  e\i- 
dently  connected  with  a  general  hypertrophy  of  tl»e  adipose  tissue,  accompanied  by 
a  rodnndancy  of  oily  matter  <lepeudciit  upon  the  use  of  an  inordinate  quantity  of 
hydrocnrbonaceous  food  and  imperfect  assimilative  power.  In  the  liver  of  srmje  of 
the  inferior  animals  the  fatty  di-^eneration  may  often  be  produced  at  will,  simply-  by 
sulijet'ting  them  to  rest,  and  coiistnntly  cramniijig  the  st(»niuch  with  food,  which,  b^' 
creating  obstruction  in  the  pnrtjil  circle,  probably  induces  congestion  and  inflamma- 
tion of  the  hepatic  tissues,  wliirli  thus  favor  the  deposition  of  oily  matter.  The  fatty 
transformation  of  the  liver  of  drunkards  is  doubtless  occasioned  in  a  similar  manner. 
In  other  eases  the  lesion  appears  to  be  essentially  due  to  a  w.int  of  exercise  of  the 
affected  parts,  conjoined  with  deficient  nei-vous  supply,  as  is  so  often  witnessed  in 
the  muscles  of  the  leg  in  paralvsia  of  the  inferior  extremity.  Under  such  circum- 
stances, especially  when  the  case  is  of  long  standing,  the  muscles  generally  assume  a 
pale,  yellowish,  or  brownish  aspect,  are  remarkably  soft  and  flaccid,  and  yield  a  clear 
oily  fluid  on  pressure,  their  fibres,  however,  remaining  perfectly  distinct. 

It  is  still  a  mooted  question  whether  the  fatty  matter,  in  this  transformation,  is 
deposited  directly  from  the  blood,  or  whether  it  is  the  product  of  some  chemical 
change  in  the  affected  tissues,  or  in  these  tissues  nml  other  consentaneous  exuda- 
tions. My  belief  is  that  it  is  generally!  if  ngt  invariably,  derived  from  the  former 
source;  and  my  reason  for  this  opinion  simply  is  tliat  the  transfornjation  in  ques- 
tion, when  at  all  extensive,  is  nearly  alwaj's  associated  with  defective  vital  power  of 
the  diseased  textures,  along  with  impaired  assimilative  action,  and  with  a  redundancy 
of  llie  protein  principles  of  tlie  blood ;  circumstances  eminently  propitious  to  the 
formation  and  dc[>08iti()n  of  fatty  matter.  Besides,  cases  have  been  observed  of 
fatt}'  degeneration  nf  the  heart  and  other  viscera  in  which  oil  existed  in  the  blood. 
On  the  other  hand,  the  researches  of  Qu;iin,  Bennett,  and  others  go  to  prove  that 
the  change  may  be  nltogother  the  result  of  a  chemiral  transformation,  those  patho 
logists  having  found  that  liealthy  muscular  fibre  may  be  rendered  fatty  artificially, 
simply  by  digesting  it  for  several  weeks  in  water. 

The  treatment  of  the  fatty  transformation  is  unsatisfactory.  "When  the  patient's 
habits  are  at  fault,  they  must  of  course  be  corrected;  alcoholic  stimulation  must  be 
abandoned,  the  diet  must  be  changed,  and  a  system  of  exercise  must  be  instituted, 
to  improve  tlie  state  of  the  blootl  and  the  assimilative  powers.  Local  treatment 
should  not  l)e  neglected  when  the  degeneration  is  suspected  to  l)e  going  on  exter- 
nally, as  when  the  muscles  of  a  limb  begin  to  waste  in  case  of  paralysis,  disease,  or 
ijijury. 

The  lardaceous  decreneration  has  been  described  under  various  names,  as  amyloid, 
waxy,  and  albuminoid.  Its  clinical  history  is  still  imperfectly  understood,  although 
its  origin,  as  is  well  known,  is  usually  associated  with  a  depraved  condition  of  the 
system,  of  which  pulmonary  phthisis,  Bright's  disease,  syphilis,  carcinoma,  chronic 
alcoholism,  and  affections  attended  with  profuse  suppuration,  are  among  the  most 
common  and  prolific  causes.  The  degeneration  is  generally  widely  diflused,  but  the 
structures  which  are  more  particularly  liable  to  suffer  are  the  liver,  spleen,  kidneys^ 
lymphatic  glands,  liloo<lvessels,  muscles,  and  cartilajjes.  The  muscular  tissue  of  lh« 
Hmaller  arteries  is,  apparently,  its  primary  seat.  Virchow  has  seiu  cases  in  which 
the  minute  arteries  of  tlie  alimentary  canal  from  the  mquth  to  the  anus  were  literally 
loaded  with  amyloid  matter.  It  has  also  been  nf)ticed  in  false  memlifanes,  in  rcc«at 
fibrinous  exudations,  in  tuberele,  and  in  carcinomatous  formations  of  the  liver. 
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Ad  organ  affected  with  the  amyloid  dt>geiicration  is  dcGcient  in  potassa  and  phos- 
phoric acid,  while  it  contains  nn  unusual  quantity  of  soda,  chlorine,  and  clinlestcrine  ; 
itt  iiic readied  in  volume,  consistence,  and  vvcight,  ahsohite  and  specific;  feels  like  a 
piece  (if  soft  wax,  or  wax  and  lard  combined ;  and  cxliihits  upon  its  cut  surface  a 
semi-transparent  ap{)earance,  the  more  delicate  sections  l>eing  p«*iiectly  transUicent. 
The  coats  of  the  arteries,  at  first  opa<iue,  thickened,  and  i^ranular,  eventually 
become  pellucid,  transparent,  and  hyaline,  at  the  same  time  that  they  are  diminished 
in  caliber,  and  so  much  increased  in  firmness  as  to  remaiu  patulous  when  divided. 
Lardaceous  matter,  regarded  by  some  as  dealkalized  fibrin,  has  a  strong  resetn- 
!e  to  albumen,  but  differs  from  it  in  its  insolubility  in  acids  containing  pepsin. 
iillater,  alcohol,  and  alkalies  produce  no  change  in  it.  The  contact  of  iodine  causes 
a  reddish-brown  color,  characteristic  of  its  nitrogenous  nature.  The  matter  seems 
to  pass  from  the  vessels  in  a  fluid  state,  coagulates  firmij'  in  the  living  structures 
after  it  is  effused,  and  is  entirely  destitute  of  cell  properties.  The  oidy  fonn  in 
which  it  occurs  is  that  of  an  infiltration,  which  is  ollcn  so  great  as  to  inundate  the 
Usiiucs  in  which  it  is  deposited. 

The  lardaceoua  degeneration  is  characterized  by  a  pale  waxy  appearance  of  the 
gkin,  bi"  anemia,  and  by  progressive  emaciation  and  debility.  Its  immediate  effect  is 
to  diminish  the  lumen  of  the  minute  vessels,  and  thus  to  interfere  with  the  process 
of  nutrition  an<l  repair.  Of  the  immediate  cause  of  tlie  degeneration  nolhuig  what- 
ever is  known,  and  of  its  treattnent  we  are  eqtinlly  ignorant. 

Tim  pigmentary  degeneration  occurs  princi}iidly  in  the  skin,  lungs,  and  lymphatic 
glands,  iu  certain  morbid  growths,  especially  warts  and  nevoid  tumors,  and  in 
uiiilanosis  or  black  carcinoma.  The  scars  of  old  ulcers  of  the  legs  are  frequently  of 
a  bluish,  pink,  bronze,  or  brownish  tint,  evidently  tlie  effect  of  some  abnormal  deposit. 
Tlip  lungs  in  spurious  melanosis,  as  it  is  termed,  so  common  among  colliers,  often 
lK.Tome  remarkably  black  from  the  inhalatitm  of  carbonaoeoiis  matter  in  an  extremely 
finely  pulverized  state,  and  the  brrmchial  lymphatic  glands  not  unfrequently  suffer 
inabimilar  manner.  In  Addison's  disease  of  the  suprarenal  capsules,  a  bronzed 
ap{)earHnce  of  the  skin  was  at  one  time  regarded  as  a  diagnostic  sign  of  that  affec- 
tion. In  melanosis  the  black  color  is  characteristic  of  that  peculiar  formation. 
Siircomatous  growths  are  often  stuine^^l  with  pigmentary  matter;  and  the  so-called 
aiinliignus  tissues  occasionally  experietice  similar  changes.  The  pigmentary  degene- 
ratiou  is  generally  denotive  of  dimini.-ihed  vitality,  and  no  treatment,  so  far  as  is  at 
lircsent  known,  exercises  any  influence  over  it. 

BECT.  rV. — HYPERTBOPHY. 

Tlie  word  hypertrophy  is  em|)loyed  to  designate  the  incrensed  size  and  weight 
wliicli  an  organ  acquires  in  consequence  of  an  augmentation  of  its  nutrition  or  the 
depo'tit  of  plastic,  organizaVde  matter  in  its  iut^M-stices.  The  hypertro|)hy  may 
t>e  general  or  local,  and  the  latter  may  aficct  either  an  entire  organ  or  be  limited  to 
iMirtictilar  portions  of  it,  or  even  to  some  of  its  component  elements.  It  ma^'  exist 
tloiie  or  in  association  with  other  lesions,  and  is  liable  to  occur  at  all  periods  of  life; 
"oireliines,  as  in  the  thymus  gland  and  ca|iillnry  vessels,  apparently  even  before 
•'iflli.  No  organ  or  structure  is  prohaltly  entirely  exemjit  from  it;  but  among  those 
wliich  most  frequently  suffer  are  tlic  lynipliatic  glands,  mamma,  thyroid  body,  spleen, 
liver,  heart,  prostate  gland,  lon.'iils,  bones,  vessels,  adipose  tissue,  and  skin.  Tlie 
liest  example  rif  hypertrophy  of  the  cntaneons  textures  is  elephantiasis,  in  which  tiie 
ini-reuse  of  weiglit  and  bulk  is  sometimes  enormous. 

The  causes  of  hypertrophy  are,  first,  inordinate  exercise  of  an  organ;  secondly, 
mechanical  obstruction  ;  and,  thirdly,  chronic  inflammation. 

The  most  simple  manner,  apparently,  in  whicli  hypertrophy  of  an  organ  occurs  is 
/bin  an  increa.se  of  its  functional  activity.  Examples  of  this  variety  of  the  affection 
are  found  in  various  textures,  particularly  the  muscles,  lungs,  and  kidneys.  The 
muscles,  voluntary  and  involuntary,  are  always  developed  in  ])roportion  to  the 
amount  of  their  exercise.  Kept  at  rest,  they  soon  lose  tlieir  flrtnness  and  healthy 
color,  and  become  comparatively  feeble  and  useless.  The  blacksmith,  who  con- 
stantly plies  his  hammer,  has  much  larirer  and  stronger  arms  than  the  dancing- 
master,  who  merely  emj)loys  his  Icfrs.  The  same  law  obtains  with  regard  to  the 
lungs  and  kidneys.  When  one  of  these  mgans  is  imperfectly  developed,  compressed 
In-  .•!''iiHcd  fluid,  or  destroj'ed  by  some  morbid  growth,  the  other  is  sure  to  become 
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prcternaturally  expandecl,  thereby  compensating  for  the  deficiency.  There  are  cer- 
tain viscera,  as  the  uterus  and  breast,  which  are  subject  to  temporary  hyi)ertrophy. 
During  pregnancy  and  lactation  these  organs  increase  very  much  in  bulk,  but  again 
diminish  soon  after  parturition  and  weaning. 

Hypertrophy  may  be  caused,  8eCf>ndly,  by  some  mechanical  impediment  interfering 
with  the  due  performance  of  the  functions  of  an  organ.  This  is  frequently  seen  in 
the  heart,  where,  from  disease  of  the  valves,  preventing  the  easy  passage  of  the  blooti, 
the  viscus  ia  obliged  to  perform  increased  labor,  and  so  becomes  more  or  less  enlarged. 
In  llie  muscular  fibres  of  the  stom:ich,  a  similar  change  is  often  witnessed  from  ob- 
struction at  the  pylorus,  and  iu  those  of  the  urinary  bladder,  from  slriclure  of  the 
urethra,  or  h^Tiertrophy  of  the  prostate  gland. 

HviJertrophy  from  chronic  irritation  is  of  frequent  occurrence,  and  is  met  with 
under  a  great  variety  of  circumstances.  Some  of  the  best  examples  of  this  species 
of  hypertrophy  are  seen  in  the  lymphatic  glands  of  the  groin  from  chronic  irritation 
of  the  head  of  the  penis,  of  the  mesentery  from  ulceration  of  the  ik'um,  and  of  the 
bronchiffi  from  disease  of  the  lungs.  Enlargement  of  the  liver  and  spleen,  sometimes 
of  enormous  size,  is  unquestionably  due  to  a  similar  cause.  In  chronic  dysentery, 
not  only  the  mucous  and  submucous  cellular  textures  become  hypertrophicd,  but  the 
atlection  often  extends  to  the  muscular  tunic,  which  occasionally  attains  an  extra- 
ordinary degree  of  development.  The  follicles  and  villosities,  which,  in  the  healthy 
state,  are  hardly  perceptible  to  the  naked  eye,  are  also  rendered  extremely  prominent, 
the  former  being  sometimes  of  the  size  of  a  mustard  seed,  while  the  latter  ai*  more 
than  a  line  in  length.  A  similar  development  is  freqnently  observed  in  the  cocits  of 
the  urinary  bladder,  as  a  consequence  of  chronic  inflammation. 

Encysted  tumors  of  the  skin,  mucous  membranes,  ovaries,  and  some  other  parts 
of  the  botly,  are  evidently  mere  enlargements  of  the  glimdH,  cysts,  and  cells  which 
naturally  exist  in  these  structures  from  the  effects  of  chronic  irritation  or  inflamma- 
tion. Tiie  mfunner  iu  which  some  of  these  growths  are  formed  is  easily  understood. 
In  the  skin-follicle,  for  example,  the  first  step  iu  the  development  of  the  morbid 
structure  is  an  obstruction  of  its  orifice,  thereby  interfering  with  the  evacuation  of 
its  natural  secretion.  The  next  is  the  change  wiiich  the  secretion  undergoes  from 
tbe  fluid  to  the  solid  state,  and  the  pernicious  pressure  which  it  exercises  upon  the 
wall  of  the  crypt.  Thus  two  sources  of  irritation  are  set  up — altered  and  retained 
secretion  and  constant  pressure — under  the  influence  of  which  the  little  follicle  often 
expands  into  a  tumor  of  considerable  size.  The  mucous  tumor  is  formed  in  a  similar 
manner.  The  enormous  ovarian  masses,  so  often  seen  in  middle-aged  and  elderly 
women,  are  freciuentl.y,  if  not  generally,  mere  enlargements  of  the  so-called  Graafian 
vesicles,  consequent  upon  chronic  disease. 

The  color  of  the  affected  organ  varies  much  in  different  cases  and  under  different 
circumstances.  In  general,  it  is  very  much  heightened,  especially  when  the  hyper- 
trophy is  wholly  physiological ;  on  the  other  hand,  it  is  oticasionally  greatly  dimin- 
islied,  and  instances  are  often  observed  where  it  is  apparently  quite  natural.  The 
consistence  may  likewise  be  normal,  diminished,  or  increased.  These  three  conditions 
do  not,  however,  occur  with  equal  frequency.  An  increase  of  density  is  by  far  the 
most  common,  and  is  particularly  cojispicuoua  in  hypertroj^i}'  of  the  heart,  the 
mammary  gland,  the  muscular  llbres  of  the  bladder,  the  lymphatic  glands,  cellular 
tissue,  bones,  liver,  spleen,  and  kidneys.  A  diminution  of  consii^itence  is  extremely 
rare,  and  cannot  be  viewed  as  a  necessary  consequence  of  the  lesion. 

An  increase  of  weight  of  the  affected  organ  follows,  as  a  natural  effect,  when  the 
lesion  is  not  conjoined  with  atrophy.  An  augmentation  of  volume  is  by  no  means 
constant.  Thus,  in  hypertrophy  of  the  heart  and  bladder,  there  may  be  great 
development  of  the  muscular  fibres,  with  marked  diminution  of  the  size  of  their 
cavities.  A  change  of  form  always  arises  when  the  hypertrophy  is  partially  cir- 
cumscribed, or  limited  to  a  particular  point,  as  in  the  bones,  skin,  heart,  bronchial 
tubes,  and  bloodvessels. 

Ilypertropljy  essentially  consists  in  an  ungmentation  of  the  nutritive  function. 
When  an  organ  is  in  a  state  of  extraordinary  activity,  its  vessels  receive  more  blood 
than  naturally,  and  the  consequence  is  that  it  assumes  a  deeper  color,  at  the  same 
time  that  its  structure  is  rendered  somewhat  more  dense;  its  cells  are  multiplied  and 
augmented  in  size.  It  is  in  this  manner  that  the  alteration  under  consideration  is 
brniiglit  about.  In  that  variety  of  it  which  results  from  chronic  irritation,  it  is  not 
unlikely  that  there  is  often  superadded  to  the  alteration  just  mentioned  a  deposit  of 
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new  Buhstanoe  in  the  connecting  cellular  tissue,  thus  leailing  to  an  actual  change  of 

structure.    The  effects  of  hypLTtrojihy  on  surronmliiig  parts  will  be  poiuted  out  iu 

oooneotion  with  the  different  organs  and  textures  of  the  bod}'. 
In  regard  to  the  treatment  of  hypertropby,  no  <letiuite  rule  can  be  laid  down,  as  it 

tnust  l>e  regulated,  in  great  degree,  by  tUe  nature  of  the  exciting  cause,  wliici)  should, 
therefore,  always  be  a  prominent  object  of  inquiry.  Miicii  benefit  may  geuerali3-  bo 
anticipated  from  the  steady  and  persistent  use  of  surbefacients,  locally  and  coiisti- 
tiilionally  applied,  such  as  iwline,  blisters,  com i>re88iou,  mercury,  iodide  of  potassium, 
ud  tartar  emetic,  aided  by  purgatives  and  attention  to  diet.  In  some  cases,  nothing 
ihort  of  the  removal,  partial  or  complete,  of  the  affected  organ  holds  out  any  pros- 
pect of  relie£ 


BEOT.  V. — ATROPHY. 

Atrophy  is  the  reverse  of  hypertrophy,  consisting  in  a  wasting  of  the  substance 
of  an  organ,  with  a  diminution  of  its  weiglit  and  bulk.  Occurring  at  all  periods  of 
life,  it  may  affect  a  whole  organ,  or  it  may  be  limited  to  a  part  of  an  organ,  or  even 
t0  8ome  of  its  constituent  elements. 

Remarkable  examples  of  general  atrophy  are  occasionally  met  with,  but  as  such 
an  occurrence  is  of  no  special  surgical  interest,  it  does  not  demand  any  particular 
notice  here.  Cases  of  this  kind  are  sometimes  apparently  of  a  congenital  character; 
at  other  times  they  are  the  result  of  disease,  and  are  either  curable  or  otherwise, 
aocor>]iug  to  their  extent  and  the  nature  of  their  exciting  causes. 

Local  atrophy  may  be  produced  by  a  variety  of  causes,  of  which  the  principal  are, 
first,  cessation  of  the  natural  function  of  an  organ ;  secondly,  loss  of  nervous  influ- 
ence; thirdly,  deficient  supply  of  blood  or  nutritive  matter;  and,  lastly,  iutluuima- 
tory  irritation. 

It  is  a  law  of  the  animal  economy  that  an  organ,  deprived  of  its  use,  gradually 
falla  into  a  state  of  decay.  Of  this  class  of  structures  are  the  umbilical  vesicle  and 
the  pupillary  membrane  of  the  fuitus,  the  former  of  which,  after  havuig  subserved 
ittpnrposc,  disapiKrars  at  the  close  of  the  third  month ;  the  latter  between  the  seventh 
■nd  eighth.  The  development  of  the  geiiito-urinary  organs  is  preceded  by  the  for- 
mation of  two  small  jellj'-like  glands,  known  as  the  Wolffian  bodies,  which  acquire 
Uicir  greatest  bulk  aljout  the  middle  of  utero-gestation,  after  which  they  gradually 
"rink,  and  at  length  entirely  disappear.  The  gubernacuhim,  first  visible  in  the 
lenth  week  of  embryonic  life,  is  a  thin,  membranous  process,  which  guides  the  testicle 
to  the  internal  ring,  and  is  eventually  converted  into  cellular  substanee.  All  these 
we  instances  of  atrophy  from  the  cessation  of  the  functions  of  an  organ  in  the  fu^us. 
AAer  birth,  changes  not  less  remarkable  are  observed;  such,  for  example,  as  the 
tasting  of  the  thyroid  body,  the  suprarenal  capsules,  and  the  thymus  glnnd.  From 
the  same  cause  the  alveolar  processes  of  the  jaws  disappear  after  the  removal  of  the 
tcctti.  The  ovaries  shrink  after  the  decline  of  the  menses;  and,  in  conformity  with 
ssltnllaT  law,  the  testicles  often  diminish  remarlciibly  iu  size  iu  monks,  who  lead  a 
life  of  celibacy,  in  the  strict  observance  of  their  v<iw8. 

Atrophy  may,  secondl}-,  result  from  a  diminution  of  nervous  influence;  a  circum- 
stance not  »urj>rising  when  it  is  recollected  how  much  the  action  of  the  capillaries  is 
under  the  control  of  the  cerebro-spinal  axis.  Whole  limbs  sometimes  waste  from 
this  caose ;  in  other  cases  the  lesion  is  more  limited,  and  implies  only  a  ver}'  partial 
disorder  of  the  nerves.  Atrophy  caused  by  disease  of  the  brain  occurs  much  more 
•lowly  than  when  it  is  occasioned  by  an  affection  of  the  nerves  of  the  part. 

This  variety  of  atrophy  is  very  common  in  yonng  children  during  dentition,  from 
the  sudden  suspension  of  nervous  influence,  causing  a  species  of  local  paralysis, 
which  often  terminates  in  complete  wasting  of  the  affected  parts.  It  is  most  fre- 
quently obsened  in  the  lower  extremities,  sometimes  in  one,  at  other  times  in  both; 
bat  it  also  occurs  in  the  upper  extremities,  particularly  in  the  deltoid  muscle,  which 
is  occasionally  transformed  into  a  pale,  flabby,  membranous  layer,  hardly  a  few  lines 
in  thickness. 

Great  atrophy  of  the  upper  extremities  occasionally  occurs  from  pressure  of  the 
bead  of  the  humerus,  as  in  dislocations,  on  the  axillary  plexus  of  nerves,  thereby 
iBtermpting  the  nervous  influx.  When  such  an  accident  arises  in  a  very  young 
subject,  the  growth  of  the  limb,  if  not  positively  arrested,  is  imperfectly  executeil, 
tod  not  only  the  muscles,  but  even  the  bones,  become  singularly  stunted  in  their 
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development,  their  shafts  being  very  thin,  and  their  prominences  unnatarallj  email 
and  itulistinct. 

A  mere  jierversion  of  tlie  nervous  function  of  an  organ  is  capable  of  producing 
atrophy.  In  neuralgia  of  the  testicle  that  organ  is  sometimes  remarkably  dimin- 
ished both  in  size  and  consistence,  not  so  much,  appai-entiy,  from  an  actual  loss  of 
nervous  influx,  as  from  a  change  in  its  character.  What  corroborates  this  view  is 
that  the  testicle,  during  the  wasting  process,  is  often  so  exquisitely  sensitive  as  to  be 
intolerant  of  the  slightest  manipulation. 

The  effects  of  a  deficient  supply  of  blood  in  producing  atrophy  are  well  known. 
TVben  any  part  is  deprived  of  tlie  usual  quantity  of  this*  fluid,  it  very  soon  becomes 
enfeebled,  its  subataucc  is  rendered  pale  and  flabby,  and  it  at  last  losses  its  functions, 
allhougli  every  other  condition  for  their  performance  may  remain  nninipaired.  Thtis, 
the  testicle  wastes  after  tjing  the  spermatic  artery;  and,  for  tlio  same  reason,  the 
muscles  of  the  lower  extremity  occasionally  shrink  after  ligation  of  the  principal  vas- 
cular trunk  of  the  tiiigh,  Atrophy  of  the  bcni-t  is  sometimes  produced  by  ossilicalion 
of  the  coronary  vessels;  and  a  case  is  recorded  in  which  the  spleen,  from  the  ob- 
structed condition  of  its  artery,  was  not  larger  than  a  filbert.  In  old  age,  many  of 
the  capillaries  are  obliterated ;  and  it  is  not  improbable  that  to  this  circumstance  is 
owing  that  diminution  of  the  size  of  the  organs  which  constitutes  senile  atrnpliy. 
To  the  same  cause  is  to  be  attributed  the  wasting  of  the  lung  and  heart,  from  the 
accumulation  of  fluids  in  the  pleural  and  pericardiac  cavities. 

Atro]»ljy  attendant  upon  mere  w.ant  of  exercise  is  probably  essentially  due  to 
deficient  nervous  and  vascular  8U])ply,  in  conformity  with  a  law,  mentioned  under 
the  head  of  hypertrophy,  that  the  development  of  an  organ  is  usually  in  proportion 
to  the  amount  of  its  use.  The  wasted  and  attenuated  condition  of  the  legs  in  club- 
foot and  other  afiections  depriving  the  muscles  of  their  functions,  or  interfering  with 
their  proper  exercise,  is  probably  owing  entirely  to  this  cause,  as  is  sliown  by  the 
fact  that,  when  the  disability  is  removed,  the  individual  gradually  recovers  the  func- 
tions of  his  limbs,  the  calves  often  becoming  strong  and  plump,  as  if  there  never  had 
been  any  arrest  of  growth.  The  only,  or  chief,  exception  to  this  is  where  the  muscles 
have  undergone  the  fatty  degeneration,  when  they  never  regain  their  original  devel- 
opment, but  always  remain  weak  and  Jjuny. 

Atrophy  from  inllaniraation  is  very  common.  A  good  example  of  this  is  seen  in 
the  wasting  which  occurs  in  the  gall-bladder  from  the  presence  of  biliary  concretions, 
in  wliioh  this  organ  is  sometimes  reduced  to  a  mere  little  fibrous  mass,  with  hardly 
any  trace  of  the  original  reservoir.  Hejinlitis  often  gives  rise  to  atrophy  of  the 
parcijtiiymatous  structure  of  the  liver,  and  orchitis,  especially  when  the  result  of 
mimips,  is  not  unfrequently  succeeded  by  impotence.  How  the  lesion,  in  these  and 
other  cases,  is  produced,  is  not  easily  determined.  It  is  probable  that  the  inflam- 
matory deposits  may  so  choke  up  the  capillary  vessels  of  the  parts  as  to  deprive 
them  of  tbeir  customary  and  necessary  supply  of  nutritive  material;  or,  if  this  con- 
jecture be  untenable,  that  the  pressure  exerted  by  these  effusions  causes  the  absor|> 
tion  of  some  of  the  anatomical  elements  of  the  affected  structures,  thus  reducing 
tlicm,  as  it  were,  to  their  primitive  condition. 

Atrojvhied  structures  are  prone  to  undergo  the  fatty  transformation,  and  it  is  not 
improbalile  that  this  transformation  itself  occasionally  acts  as  .an  exciting  cause  of 
the  wasting  process.  Uowever  this  ma}'  be,  it  is  certain  that  the  two  lesions  are 
sometimes  so  intimately  associated  together  as  to  render  it  impossible  to  determine 
which  pieceded  the  other,  or  what  part  they  played  as  cause  and  effect. 

The  chfinge  of  color  experienced  by  an  atrophied  organ  is  necessarily  greatly 
intluenced  by  the  natural  complexion  of  the  part,  but  does  not  possess  any  special 
siiriiical  interest.  The  iveijiht  of  the  affected  structures  is  generally  considerably 
dimiuisherl,  but  their  bulk  often  remains  unaltered,  and  it  is  not  uncommon  to  meet 
with  cases  where  it  is  even  greater  than  natural. 

The  treatment  of  atrojihy,  occurring  in  an  external  or  accessible  part  of  the  body, 
as  a  muscle,  resolves  itself  into  the  use  of  the  warm  and  cold  douche,  frictions,  either 
dry  or  through  the  merlium  of  stimulating  embrocations,  and  the  application  of 
electricity,  as  described  under  the  head  of  wasting  pnls3^  The  general  health  must  be 
amended,  strychnia  and  tonics  being  given  wlicn  there  is  marked  evidence  of  debility. 
The  alfected  part  must  be  gradually  and  stermlily  exercised,  or,  as  it  were,  re-educated; 
the  influence  of  a  strong  will  fru<{uently  directed  upon  it  being  often  of  essential 
service  in  rousing  its  latent  faculties. 
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By  the  word  coDtraction  is  meaut  thi'  dioiiiitition  of  a  rtunil,  tube,  or  |)a98ag(?  to  nn 
extent  incompatible  with  the  duo  perlbrinaiice  of  its  i'unctious.  It  ia  strictly  synony- 
'moiis  with  the  term  stricture,  the  signilication  of  which  ia  so  well  underetood  by  the 
surgeon.  The  lesion  is  liable  to  occur  in  various  degrees,  from  the  slightest  possible 
change  in  the  size  of  a  canal  to  the  complete  oliliteration  of  ita  caliber. 

The  chief  interest  of  this  subject,  surgiuully  considered,  relates  to  the  contractions 
that  occur  in  the  mucous  canals,  or  excretory  *iuctK,  as  they  are  called,  and  the  blood- 
vessels, in  both  of  which  the  lesion  is  Irefnuently  productive  of  the  most  disastrous 
consequenct>s ;  attended,  in  the  former,  by  retention  of  the  secretions  of  these  tubes 
of  the  contents  of  the  reservoirs  with  whioh  they  comrounicfite,  and  in  the  latter 
an  imi)edimout  to  the  circulation  which,  in  one  case,  may  lead  to  atrophy,  and,  in 
mother,  to  softening,  ulceration,  or  gangrene. 

Contractions  of  the  mucous  passages,  to  which  the  ensuing  remarks  are  move  par- 
ticularly designed  to  apply,  are  deserving  of  great  attentitm,  both  from  the  freijuency 
of  their  occurrence,  and  from  the  great  suffering  wliich  they  »o  often  entail  upon 
those  who  are  the  subjects  of  them.  They  are  met  with  in  nearly  every  mucous 
outlet  of  the  bo<ly,  but  are  more  common  in  the  male  urethra  and  in  the  nasal  canal 
Hum  anywhere  else.  Doabtlesg  stricture  often  exists  in  the  smaller  excretory  ducts, 
u  tlmse  of  the  prostate  and  salivary  glands,  without  our  knowledge,  or  without 
iwakeninganj' serious  functional  disturbance;  in  the  larger  passages, or  the  contrary, 
the  slightest  coarctation  is  generally  a  source  of  more  or  less  annoyance,  if  not  of 
gmt  pain  and  inconvenience. 

The  causes  of  contraction  are  mainly  two;  inflammation  with  plastic  deposit, and 
mccliatiical  compression,  the  former  being  by  far  the  more  common. 

TLe  intlammation  giving  rise  to  this  lesion  nuiy  be  cither  acute  or  chronic;  in  the 
former  case  generall3'  doing  its  work  rapidly,  witlj  bold  and  well-marked  symptoms; 
ia  the  latter,  on  the  contrary,  the  injury  is  often  inflicted  in  a  slow  and  stealthy 
Duaer,  without  perhaps  exciting  any  suspicion  as  to  whiit  is  impending.  The  plastic 
iMlter,  the  real  cause  of  the  contraction,  is  generally  depoaited  in  the  submucous 
ronnective  tissue,  either  exclusively,  or  partly  there  and  partly  in  the  interstices  of 
tile  mucous  membrane  itself.  However  this  may  be,  it  soon  Ix-comes  org:inized,  and 
is'nltimfttely  transformed  into  cellulo-fibrons,  fibrous,  or  fibro-cartilaginoue  tissue, 
which,  gradually  contracting  upon  itself  and  upon  the  neighboring  stniclures,  thus 
ilimiDu^hes,  in  a  proportionate  degree,  the  caliber  of  the  tube  in  which  it  is  situated. 
Ii  Is  in  this  manner  that  all  organic  strictures,  properly  so  termed,  of  the  mucous 
outlets  of  the  body  are  formed. 

The  second  cause  of  contraction  is  of  a  purely  mechanical  character,  although  in 
inoet  cases,  if  not  in  all,  the  lesion  is  attended  with  inflammation  and  plastic  deposit, 
secondar?,  however,  in  their  character.  It  is  thus  that  stricture  of  the  nasal  canal 
may  be  produced  by  the  pressure  of  a  tumor  in  the  sinus  of  the  upper  jaw;  of  the 
brunchia.  by  the  pressure  of  an  aortic  aneurism;  and  of  the  Fallopian  tubes,  the 
biliarj'  ducts,  and  the  ureters,  by  the  pressure  of  an  enlarged  viscus  or  a  morbid 
growth  in  their  immediate  vicinity.  Tlie  same  cause  often  induces  constriction  and 
even  complete  obliteration  of  the  bloodvessels.  A  tumor,  compressing  the  aorta, 
been  known  to  give  rise  to  permanent  closure  of  that  vessel  as  efTeetually  as  if  it 
been  surrounded  by  a  ligature. 
Tlie  extent  of  tiie  contraction  varies,  both  in  Icngtli  and  in  diameter,  in  such  n 
manner  as  to  render  it  impossible  to  specify  it  in  a  general  manner.  In  some  cases 
it  inuy  not  exceed  the  fraction  of  a  line,  while  in  otliers  it  may  involve  the  whole 
leneili  of  the  affected  tube. 

The  effects  of  such  a  lesion  ny)on  the  parts  concerned  are  often  extremely  distressing. 
Thus,  in  the  urethra,  the  oljstruction  jg  atten<3ed  with  tlifliculty  of  micturition;  in 
thw  nasal  can.al,  with  impediment  to  the  passage  of  the  tears  into  the  nose;  in  the 
ffisopbagu?,  with  difficulty  of  deglutition. 

The  prognosis  is,  ordinarily,  not  at  all  serious,  as  the  obstnietion  generally  admits 
or  relief,  except  when  it  has  been  induced  by  the  compression  of  some  internal  tumor 
of  an  enl-irged  viscus,  when  it  will  almost  necessarily  be  irremediable. 

The  treatment  of  the  inflammatory  form  of  contraction  must  be  conducted  accord- 
ing lo  the  general  principles  laid  down  in  the  chapter  on  lymphization ;  by  antipldr*- 
giatic  remedies  in  the  earlier  stages  of  the  disease,  and  afterwards  by  alterants,  rest. 
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light  diet,  purgatives,  leeches,  and  a  regolar,  systematic  course  of  dilatation  by 
means  of  bougies,  either  alone  or  aided  by  incision,  scarilicatiun,  or  free  division  of 
the  affected  structures.  Great  care  must  be  taken,  in  the  employment  of  dilatation, 
to  conduct  it  m  the  most  gentle  and  cautious  manner,  as  tiie  object  is  to  excite  the 
absorljent  vessels,  and  at  the  same  time  to  keep  the  capillaries,  if  possible,  in  a 
perfectly  passive  condition.  In  this  way  riddance  is  eventually  effected  of  the  effused 
matter,  upon  the  prosence  of  which  the  constriction  essentially  depends,  without  the 
risk  of  provoking  further  deposition. 


BKCT.  Yll.^ — fISTULEB  AND  BITTCSES. 

A  flstulo  is  &  narrow  track,  straight  or  tortuous,  of  variable  depth,  having  gene- 
rally two  distinct  oriOces,  lined  b^'  an  advcnlilious  membrane,  and  bathed  with  a 
thin,  gleety  fluid,  intermixed  with  the  natural  contents  of  the  part,  organ,  canal,  or 
cavity'  affected.  The  disease,  which  is  always  of  a  consecutive  nature,  occurs  in 
ditrerciit  regions  of  the  body,  and  is  developed  under  the  influence  of  various  causes. 

Although  the  abnormal  track  has  usually  two  openings,  one  of  which  is  superflcial 
and  the  other  deep-seated,  yet  this  is  by  no  means  constantly  the  case.  Hence  the 
distinction  of  fistules  into  complete  and  partial.  The  terms  recent  and  old,  often 
used  by  writers,  refer  merely  to  the  duration  of  the  disease. 

The  lesion  may  occur  in  almost  any  situation,  but  originates  most  frequently  about 
the  anus,  perineum,  face,  groin,  and  mammary  gland.  Fistule  of  the  necTt,  thoracic 
cavit3',  the  biliary  apparatus,  the  stomach,  colon,  and  small  bowel,  kidney,  pancreas, 
and  urinary  bladder,  is  comparatively  rare.  It  takes  place  in  botli  sexes  and  at  every 
period  of  life;  but  children  and  young  persons  suffer  much  less  frequently  than  the 
old  and  middle-aged. 

The  nomenclature  of  flstnle  is  quite  extensive.  The  names  are  derived  either  from 
the  parts  in  which  the  abnormal  passage  is  situated,  as  anal,  perineal,  broncho- 
pleural, and  recto-vaginal,  or  from  the  nature  of  the  discharge,  as  salivary,  urinary, 
aud  stercoRiceous. 

Fistules  vary  ranch  in  their  extent.  The  longest  tracks  occur  along  the  spinal 
column  in  connection  with  psoas  abscess.  In  this  affoition,  the  matter  generally 
escapes  at  the  groin,  just  above  Poupart's  ligament,  in  the  upper  part  of  the  thigh, 
or,  lastly,  in  the  ileo-lumhar  region, the  channel  which  is  thus  established  varyingln 
length  from  six  to  twelve  inches,  and  being  always  lined  by  a  weU-organized,  adventi- 
tious membrane.  Passages  of  considerable  length  are  sometimes  met  with  in  the 
internal  organs,  as  between  the  kidney  and  lung,  between  one  coil  of  intestine  and 
another,  or  between  the  urinary  bladder  and  the  cutaneous  surface.  In  other 
situations,  on  the  contrary,  the  track  is  remarkably  short,  being  luirdly  two  or  three 
lines  from  the  surface,  or  from  the  ea\'ity  with  which  it  communicates. 

The  diameter  of  these  almormal  tracks  ia  also  very  varialile.  Sometimes  they  are 
so  small  as  scarcely  to  admit  the  finest  bristle ;  while  at  other  times  they  are  suffi- 
ciently C'lpacious  to  receive  a  goose-ipiill  or  the  end  of  the  linger.  The  narrowest 
tracks  usually  occur  in  the  lachrymal  passages,  saliva^^'  glands,  anus,  and  perineum. 
It  is  not  often  that  a  fistule  is  of  the  same  uniform  dinmeter  throughout;  on  the 
contrary,  it  is  almost  always  larger  at  one  point  than  at  another. 

The  external  orifice,  generally  of  a  rounded  or  oval  shape,  may  be  so  narrow,  on 
the  one  hand,  as  to  be  hardly  perceptilile ;  or,  on  the  other,  so  large  as  to  admit  the 
end  of  a  probe,  a  goose-quill,  or  a  finger.  It  may  have  sharp  and  well-define<l  mar- 
gins; be  suri-oundcd  by  a  soft,  spongy,  florid  rim;  or  be  depressed,  inverted,  or 
infvmdibuliform.  The  number  of  external  orifices  varies  in  different  cases,  from  one 
to  as  many  as  six,  ten,  or  even  a  dozen  ;  when  it  is  very  considerable,  the  affected 
surface  commonly  presents  a  cribriform  appearance. 

The  Interaal  orifice  ma}*  be  of  the  same  size  as  the  e^rtemal,  or  it  may  be  smaller 
or  larger.  In  its  shape  it  is  usually  irregularly  rounded,  and  it  is  seldom  that  it  is 
found  multiple,  even  when  the  number  of  external  openings  ie  considerable. 

Although  the  direction  of  the  passage  may  he  |»erfectly  straight,  yet,  in  general,  it 
is  more  or  less  flexuous,  serpentine,  oblique,  or  winding.  Occasionally  it  forms  nearly 
a  right  angle  with  the  surface  upon  which  it  opens.  When  several  tracks  exist,  they 
often  run  together,  aud  terminate,  by  one  common  orifice,  upon  the  reservoir  with 
which  they  communicate. 

A  fistule,  in  its  recent  state,  is  simply  a  raw  surface  bathed  with  purulent  matter. 
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It  is,  in  feet,  an  ulcer,  an  open  sore,  a  solution  of  continuity,  which  must  undergo  a 
process  of  repair  before  it  c:m  juatly  be  entitled  to  its  distinctive  appellation.  The 
track,  however,  soon  becomes  smooth,  and  is  speedily  coated  with  an  adventitious 
membrane,  varying  in  thickness  from  a  mere  film  to  half  a  line,  a  line,  or  even  the  sixth 
of  an  inch.  The  new  layer,  at  first  soft  and  easily  detached,  gradually  augments  in 
density,  and  is  at  length  inseparably  united  to  the  parts  which  it  serves  to  line.  Its 
color,  like  its  consistence,  is  very  much  influenced  by  its  age,  and  by  the  nature  of 
the  secretion  or  excretion  which  passes  over  it.  In  its  earlier  stages  it  is  red,  pink, 
or  rose;  in  cases  of  long  standing,  white,  gray  or  slightly  bluish.  The  free  surface 
of  the  membrane  is  smooth  and  polished;  or  it  is  rough,  mamraillated,  or  studded 
with  villi  of  various  shapes  and  sizes.  The  other  surface  is  attached  by  means  of 
dense  cellular  substance  to  the  parts  upon  which  it  lies.  Bands  of  lymph  sometimes 
extend  from  one  side  of  the  abnormal  channel  to  the  other,  very  much  as  in  the 
bridle  stricture  of  the  urethra. 

The  membrane  here  described  is  formed  out  of  the  blood-liquor,  and  is  of  the  same 
nature  as  the  pyogenic  membrane  of  a  chronic  abscess.  Around  the  anus,  in  the 
perineum,  and  in  some  other  regions,  it  bears  no  little  resemblance  to  mucous  tissue, 
but  diflers  from  it  in  having  no  follicles  and  no  distinct  epithelial  layer.  It  is  libe- 
nJly  supplied  with  vessels,  nerves,  and,  probably,  also  with  absorbents,  is  the  seat 
of  a  constant  secretion  of  gleety  or  other  matter,  and  is  liable,  like  all  new  textures, 
to  inflammation  and  its  consequences.  In  ancient  cases  it  occasionally  acquires  a 
dense,  fibrous,  or  fibro-cartilaginous  consistence. 

The  nature  of  the  discharge  in  this  disease  varies  with  the  situation  of  the  abnor- 
possage.  In  general,  it  is  thin  and  gleety,  as  in  chronic  gonorrhoea,  and  mingled 
with  the  natural  secretions  or  excretions  of  the  resen'oir  with  which  the  fistule  com- 
municates. When,  however,  the  lining  membrane  labors  under  inflammatory  irri- 
tation, the  discharge  is  either  entirely  suspended,  or  it  is  bloody,  purulent,  or  muco- 
puralent. 

The  parts  in  which  the  abnormal  track  is  situated  are  variously  aflc'cted,  being 
Bometimcs  nearly  natural,  but  more  generally  firm  and  callous,  from  the  effusion  and 
organization  of  plasma,  which,  when  present  in  large  quantity,  often  completelj- 
obliterates  the  meshes  of  the  connective  tissues.  Owing  to  this  condition,  many  of 
the  smaller  vessels  are  choked  up,,  while  those  which  remain  are,  when  divided,  unable 
to  retract,  thus  becoming  not  unfrequently  a  source  of  considerable  hemorrhage. 

The  causes  of  fistules  arc  either  mechanical  or  vital.  To  the  first  class  belong 
wounds,  contusions,  and  lacerations;  to  the  second,  ulceration,  gangrene,  and  ab- 
scesses. There  is  a  variety  of  the  affection  which  may  be  regarded  as  a  remnant 
of  embryonic  organization.  Its  most  frefjuent  situation  is  the  antero-lateral  part  of 
the  neck.  Like  the  ordinary  fistule,  it  may  terminate  in  a  cul-de-sac,  or  it  may  have 
two  orifices,  of  which  the  external  is  sometimes  scarcely  visible.  The  abnormal  pas- 
sage itself  is  usually  very  narrow,  .-uid  seldom  extends  bej'ond  two  or  three  lines  in 
depth. 

The  treatment  of  fistule  must  be  regulated  by  circumstances.  In  recent  cases, 
before  the  passage  has  become  lined  by  an  adventitious  membrane,  a  cure  will  some- 
times follow  the  use  of  stimulating  injections,  as  a  weak  solution  of  nitrate  of  silver, 
mlphate  of  copper,  tincture  of  iodine,  or  acetate  of  lead,  repeated  twice  in  the 
twenty-four  hours;  or  by  touching  the  parts  lightly  once  a  day,  or  once  every  other 
day,  with  solid  lunar  caustic,  or  with  the  end  of  a  prtibe  dipped  in  a  solution  of  acid 
nitrate  of  mercury.  Strict  attention  should  be  paid  to  cleanliness,  and  the  f>art3 
should  be  maintained  in  a  state  of  absolute  rest.  It  is  seldom,  however,  that  a  per- 
manent cure  can  be  effected  in  this  way,  especially  if  the  fistule  be  of  any  extent,  or 
situated  where  it  is  influenced  by  the  contraction  of  muscular  fibres,  as,  for  example, 
when  it  involves  the  anus.  The  best  plan,  in  fact,  nearly  always  is  not  to  lose  any 
lime  in  vain  experiments  with  these  remedies,  Imt  at  once  to  lay  ojien  the  abnormal 
passage  in  its  entire  length,  so  as  to  afford  the  parts  an  opportunity  of  healing  from 
the  bottom  by  the  granulating  process,  a  tent  being  interp(»8ed  between  the  edges  to 
prevent  their  readhesion.  Occasionally'  a  seton  may  be  passed  through  the  track, 
and  retained  until  it  ulcerates  out.  In  some  forms  of  fistule,  as  in  the  vesico-vaginal 
and  urethral,  a  very  delicate  operation  is  generally  required  in  order  to  effect  a  cure, 
con^iisting  in  paring  the  margins  of  the  opening  and  in  bringing  them  together  by 
the  interrupted  suture. 

The  healing  of  a  flstnle  is  often  materially  retarded,  if  not  effectually  prevented, 
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by  the  presence  of  foreign  matter,  as  a  mass  of  dead  cellular  tissue,  a  loose  piece 
of  hone,  a  bullet,  or  a  portion  of  wadding,  or,  by  tlie  contact  of  some  irritating  sub- 
stance, as  urine  or  feces,  Th«'  indication,  of  course,  is  to  remove  tbe  extraneous 
matter,  whatever  it  may  be,  &nd  then  to  manage  the  case  upon  the  principles  just  laid 
down. 

Oocasionally,  again,  the  reparative  process  may  be  opposed,  at  least  in  part,  by 
deficient  tone  of  the  system,  or  by  some  disorder  of  the  general  health.  The  patient, 
for  example,  may  be  anemic  from  organic  disease,  intcmpei-ance,  or  want  of  whole- 
some air  and  food.  Such  cases,  which  are  not  uncommon  in  large  cities  and  in  the 
wards  of  crowded,  ill-ventilated  hospitals,  readily  suggest  their  own  treatment. 

The  practitioner  is  sometimes  sorely  perplexed  in  this  disease  as  to  whether  he 
should  attempt  a  radical  cure,  or  limit  his  etibrts  to  palliative  measures.  In  general, 
it  will  be  best  to  let  each  case  be  governed  by  its  own  rules.  When  the  fislule  has 
been  of  long  standing,  aud  has  acted  all  along  as  a  drain  upon  the  system,  serving 
perhaps  to  counteract  some  other  afiection,  such  as  pUthisis  or  a  tendency  to  apo- 
plexy, no  operation  should  be  practised,  since  it  could  hardly  fail  to  provoke  mis- 
chief. In  fact,  serious  organic  disease  of  any  kind  is  a  contra-iudication  to  an 
oiieration.  The  only  exception  to  this  is  where  the  fistule  is  a  cause  of  excessive  local 
distress,  completely  depriving  the  patient  of  sleep,  appetite,  and  comfort.  Under 
such  circumstances  the  surgeon  could  hardly  refuse  his  aid ;  but,  before  doing  this, 
he  would  be  sure  to  open  a  new  source  of  counter-irritation,  in  the  form  of  an  issue 
or  setou,  in  some  other  and  more  eligible  portion  of  the  body,  thus  establishing  a 
drain  at  least  equal  to  tliat  which  ho  is  about  to  suppress,  as  a  means  of  leniporaiy 
mitigation.  In  ordinary  caws  there  is  of  course  no  reason  for  delay  ;  the  operatioa 
is  promptly  performed,  aud  a  rapid  recovery  is  reasonably  anticipated. 


CHAPTER   YI. 

CONGENITAL  MALFORMATIONS. 


Co^fOENITAL  malformations,  surgically  considered,  constitute  a  subject  of  the 
deepest  interest,  both  because  they  are  of  frequent  occurrence,  and  because  they  gene- 
rally require  an  extraordinary  amount  of  knowlc<lge  and  skill  for  their  snccessful 
management.  Presenting  themselves  under  ditferent  forms  or  characters,  they  exiiibit 
every  variety  of  grade,  from  the  most  simple  departure  from  the  normal  standard  to 
the  most  pitiable  and  disgusting  deformity,  well  calculated  to  elicit  the  sympathy  and 
aid  of  the  considerate  and  humane  surgeon.  With  a  view  to  a  more  full  appreciation 
of  the  nature  of  these  malformations,  tbey  may  conveniently  be  arranged  under  the 
fullowmg  heads :  1st,  deficiency  of  parts ;  2dly,  redundancy  of  parts ;  3dly,  displace- 
ments; 4thly,  occlusions;  5thly,  deviations  of  position ;  6thly,  adhesions  of  contiguous 
surfaces ;  tthly,  vascular  tumors. 

Ist.  The  first  class,  consisting  of  a  deficiency  of  parts,  may  be  subdinded  into  two 
orders;  the  one  comprehending  fissures,  or  clefts,  aud  the  other  an  entire  al>sonue  of 
certain  structures,  as  a  finger,  hand,  or  ear. 

The  most  common,  and,  in  a  surgical  point  of  vnew,  the  most  interesting,  flssurea 
are  harelip,  cleft  palate,  bifid  uvuln,  exstrophy  of  the  blmlder,  epispadias,  hypospa- 
dias, and  bifid  spine,  together  with  extraordinary  patency  of  the  fontanelles.  Of 
these  malformations  some  admit  of  relief  by  operation,  whereas  others  are  hopelessly 
irremediable;  at  all  events,  every  attempt  hitherto  made  to  cure  them  has  either  sig- 
nally failed,  or  eventually  destroyed  tbe  patient.  The  operation  for  harelip  is  of 
daily  occurrence,  and,  when  properly  executed  rarely  disappoints  expectation ;  be- 
sides, if  it  fail,  it  admits  of  repetition.  8taphylorraphy  h.is  also  become  a  common 
procedure,  which  is  frequently,  if  not  generally,  crowned  with  success.  Exstrophy  of 
the  bladder,  consisting  in  a  deficiency  of  the  anterior  wall  of  that  viscus  and  of  it.s 
protrusion  at  the  linca  alba,  has  hitherto,  for  the  most  part,  resisted  every  means 
directed  for  its  relief.  Epispadias  and  hyjMjspadias  are  difficult  of  cure;  and  a  cleft 
of  the  vertebra,  with  protrusion  of  the  envelops  of  the  R|>inal  cord  and  of  the 
cophalo-spinal  liquid,  is  nearly  always  a  fatal  affection-    The  closure  of  these  fissures 
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18  effected  bj'  pariug  their  edges,  and  afterwards  approxioiflting  them  by  suture, 
ultimate  uniou  beitig  acoomplislied  througb  tite  interveutiou  of  plastic  matter.  The 
tumor  in  bifiil  spine  is  emptied  witti  the  trocar,  and  then  iujected  with  sonio  Blijfhtly 
stimulating  Uuid,  with  the  hope  of  exciting  oblifcerative  iiillammation.  In  general,  the 
operation  is  speedily  followed  by  convulsions,  coma,  and  death. 

In  the  second  order  of  cases  the  defleiojicy  consists  in  the  absence  of  certain  8trao 
tm'«s,  OB  a  finger,  a  hand,  or  even  an  entire  arm.  The  genital  organs  suffer  perhaps 
more  frequently  iu  this  way  than  any  other  parts  of  the  body.  Thus  it  is  by  no 
means  uncommon  to  tiud  the  vagina  absent,  or  the  vagina  and  uterus,  or  these  organs 
along  with  the  ovaries  and  Fallopian  tubes.  Sometimes  the  testes  are  wanting,  or, 
if  present,  the3'  exist  only  in  a  rudimentary  form,  perhaps  hardly  equalling  the  volume 
of  an  ordinary  lieun.  The  penis,  too,  may  be  absent ;  or,  instead  of  being  large  and 
well  grown,  it  may,  at  the  age  of  puberty,  be  less  than  that  of  a  child  at  the  eighth 
or  tenth  year. 

2dly.  A  congenital  redundancy  of  structures  is  sometimes  met  ,witb,  consisting, 
chiefly,  in  hypertrophy  of  the  integuments  of  various  regions  of  the  body,  or  in  the 
addition  of  a  sui^rnumerary  finger,  toe,  tooth,  or  ear.    To  the  same  tatogj>ry  belong 
the  anomalous  divisions  of  certain  arteries,  as  the  brachial  and  femoral,  high  up  in 
their  respective  limbs.     A  redundancy  of  skin  and  cellular  substance  is  most  common 
ibout  the  neck,  hands,  feet,  and  genital  organs,  as  the  prepuce  and  vulva,  where  the 
tuyjerfluous  structures  sometimes  occur  in  large,  pendulous  masses.     A  supernume- 
rary toe,  thumb,  or  linger  is  no  unusual  occurrence;  occasionally' each  hand  an<l  each 
foot  are  provided  with  such  an  appendage.     I  have  seen  one  well-marked  example  of 
four  ears.     An  increase  of  the  natural  number  of  teeth  is  not  uncommon.     In  some 
of  these  cases  the  supernumerary  organ  is  buried  in  the  alveolar  process  of  the  jaw, 
where  I  have  known  it  to  be  productive  of  such  an  amount  of  disease  as  to  require  a 
jerions  operation  for  its  removal.     Most  of  these  malformations  admit  of  cure  by 
TBlreiichment  with  the  knife,  and  the  opei-ation  may  generally  be  safely  executed  at 
sa  parly  age. 

3dly.  Congenitjil  displacements  occur  in  various  parts  of  the  body,  but  principally 
in  the  articulations  and  in  the  abdominal  viscera.  The  joints  which  are  most  liable  to 
this  form  of  dislocation  arc  the  hip,  shoulder,  and  wrist ;  but  it  has  also,  although 
TCry  seldom,  been  met  with  in  those  of  the  jaw,  clavicle,  elbow,  and  knee.  The  de- 
formity thns  produced  is  often  very  great,  and  what  aggravates  the  case  is  the  cir- 
cumstance that  it  rarely  admits  of  relief,  however  skilfult^'  and  perseveringly  it  may 
lie  treated.  The  malformation,  as  will  be  shown  elsewhere,  probably  begins  at  an 
eariy  period  of  foetal  life,  and  goes  on  gradually  increasing  until  it  attains  an  irreme- 
diable stage. 

Tlie  moat  common  form  of  displacement  of  the  abdominal  viscera  occurs  in  what 
is  called  congenital  hernia,  causwl  by  a  want  of  closure  of  the  inguinal  canal  during 
the  descent  of  the  testis.  The  consequence  is  that,  soon  after  the  child  has  begun  to 
breathe,  the  diaphragm,  pressing  the  lnjwels  against  t!ie  walls  of  the  abdomen,  forces 
them  down  into  the  scrotum.  The  portion  of  tube  thus  displaced  i8  generally  a  loop 
of  Hnall  intestine,  but  now  and  then  other  organs  are  pushed  down  along  with  it. 
The  most  suitable  remedy  for  such  a  defect  is  steady  compression  upon  the  neck  of 
the  liemia  by  means  of  a  well-adjusted  truss,  which  generally  eventuates  in  an  effusion 
of  lymph,  and  the  obliteration  of  the  sac  of  the  tumor. 

<th|y.  Congenital  occlusnon  vctAy  occur  in  any  of  the  mueous  outlets  of  the  body, 
bnt  ig  much  more  frequent  at  the  anus  and  genital  organs  than  anywhere  else. 
Closure,  properly'  so  called,  of  the  anus  may  be  produced  by  a  continuation  of  the 
integument  across  from  one  buttock  to  the  other ;  or  it  may  depend  uiion  the  exist- 
ence of  a  fold  of  mucous  membrane  situated  just  within  the  anus,  an  arrangement 
not  unlike  a  hjinen.  In  either  case,  relief  may  easily  be  effected  Ij}-  the  knife,  jintency 
being  afterwards  maintaine<l  by  the  frequent  insertion  of  the  finger.  The  irrepuee  is 
li'times  completely  impei-vious,  or,  if  an  opening  be  present,  it  answers  very  itnper- 
ly  the  purpose  of  an  outlet  for  the  urine.  The  vagina  is  occasionnllyiniperfopato, 
lieiag  closctl  by  what  Is  termed  the  hymen  ;  and  there  is  reason  to  believe  that  certain 
forms  of  sterility  are  due  to  occlusion  of  the  uterus,  or  of  the  Fallopian  tubes. 

6thlv.  Congenital  deviations  of  position  are  infrequent.  The  most  interesting,  in 
isnrgical  point  of  view,  is  the  deformity  of  the  nasal  septum,  which  is  oecasionuUy 
•0  great  as  to  interfere  materially  with  the  functions  of  the  nose,  one  of  the  anterior 
iMUCit  being  sometimes  completely  occluded  by  the  projection  of  the  partition  towards 
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the  oorr«spouUiug  side.  A  simple  operation,  cojisisting  in  the  removal  of  the  ilicnr- 
vaWil  poriion  of  the  septum,  generally  etlfctually  relieves  the  ditliculty. 

There  is  occasionally  a  remarkable  cougenilal  incurvation  of  the  penis,  disqualifymg 
the  orgau  for  the  easy  and  full  discharge  of  its  functions.  The  defect  is  always  asso- 
ciate<l  with  hypospadias,  and  consetjuent  shortening,  or  innxTfect  development,  of  the 
spongy  structure  of  the  urethra.  An  admirable  operation  for  the  cure  of  this  de- 
formity, devised  by  Dr.  Physick,  and  successfully  performed  by  Professor  Faucoast, 
myself,  and  others,  will  be  described  in  the  chapter  on  the  genital  organs. 

Deviation  of  position  is  often  associated  with  permanent  contraction  or  shortening 
of  the  muscles  and  tendons,  as  is  seen  In  club-foot,  wry-neck,  and  analogous  distor- 
tions. This  class  of  lesions  is  one  of  great  practical  interest,  ha^-ing  oi>eued  to  the 
modem  practitioner  a  wide  field  for  the  exercise  of  his  ingenuity  and  skill,  &s  well  as 
of  his  patience.  Taken  in  hand  soon  after  birth,  they  may  frequently  be  promptly 
remedied  by  the  use  of  the  most  simple  appliances,  whereas  under  opposite  circum- 
stances the  treatment  will  generally  Ixj  very  tedious,  even  if  aided  by  the  free  division 
of  the  affected  structures.  The  rectification  of  these  malformations  forms  one  of  the 
most  interesting  chapters  in  the  history  of  subcutaneous  surgerj',  one  of  the  great 
inventions  of  modem  times. 

6thly.  Congenital  adheaions  most  commonly  occur  between  the  fingers  and  toes ; 
more  rarely  between  other  parts,  as  the  lids  and  ball  of  the  eye,  the  ear  and  scalp. 
The  uniting  medium  is  generally  merely  a  fold  of  common  integument,  the  seA'erance 
of  which  often  efiectually  releases  the  parts  from  their  restraint,  and  restores  them  to 
usefulness. 

7thly.  There  is  a  class  of  congenital  affections,  consisting  of  i>e<'uliar  Tascolar 
tumors  known  as  nsevi^  or  mother''s  marts,  occurring  in  different  regions  of  the  body, 
especiallj'  the  head  and  face,  and  constituting  a  veiy  interesting  ami  Important  form 
of  morbid  growths.  Their  composition  is  variable ;  sometimes  they  arc  essentially 
composed  of  dilated  and  tortuous  capillary  veins,  connected  by  areolar  tissue ;  at 
Other  times  they  are  made  up  mainly  of  enlarged  and  diseased  capillary  arteries ; 
lastly,  there  is  a  third  species  which  seems  to  partake  of  the  character  of  both  the 
Others,  the  two  sets  of  vessels  being  so  intimately  blended  as  to  render  it  impossible 
to  determine  which  predominates. 

These  vascular  growths,  however  constituted,  almost  always  begin  in  the  substance 
of  the  skin,  from  which,  as  they  augment  in  size,  they  gradually  extend  to  the  cellular 
tissue  beneath ;  they  are  of  a  soft,  spongy  consistence,  readily  receding  under  pressure, 
and  expanding  under  mental  emotion.  Their  color  is  variable  ;  the  venous  varieties 
being  usually  of  a  dark  purple,  and  the  arterial  of  a  red  scarlet  hue.  The  latter  are 
of  a  truly  erectile  character,  and  hence  they  eommou]_y  pulsate,  hea\ing  and  throbbing 
synchronously  with  the  contraction  of  the  left  ventricle  of  the  heart.  The  growth  of 
both  varieties  is  generally  steadily  progressive,  and  the  consequence  is  that  th^  often 
acquire  a  considerable  bulk. 

Most  of  these  morbid  growths  readily  admit  of  cure,  especially  if  timeously  begun. 
This  may  be  effiecteil,  Ist,  by  ligation  ;  2dly,  by  incision  ;  and,  3dly,  by  escharotics. 

In  regard  to  the  causes  of  these  various  maiforrautions,  it  would  he  out  of  place  to 
institute  any  special  inquiry  into  them  here.  Some  of  them  are  doubtless  owing  to 
an  arrest  of  development,  dependent  upon  defective  organization  of  the  germ;  others 
are  probably  occasioned  by  Irritation  of  the  nervous  centres;  while  others, again,  are 
jterhaps  due  to  faulty  position  of  the  foetus  in  the  uterus,  or  violence  inflicted  upon  it 
during  gestation. 


CHAPTER   VII. 

TUMORS,  OR  MORBID  GROWTHS. 


SECT.  I. — GENERAL  OBSEBYAXIONS. 

What  is  a  tumor?  The  best  definition  that  can  perhaps  be  given  is  that  it  is  an 
enlargement  of  a  part,  structure,  or  organ,  produced  by  abnormal  formation.  This 
abnormal  formation  may  be  entirely  new,  or  it  may  be  merely  a  snperaddition  to 
•Jie  original  structure.     It  may,  moreover,  he  benign  or  malignant;  that  is,  it  may 
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simply  incommode  by  its  situation,  weight,  and  bulk,  or  it  may,  after  a  certain 
periofl,  destroy  not  only  tlie  part  iu  wJiicb  it  a|ipear8,  but  also  the  patient.  Most 
benign  tumors,  or  innocuous  growths,  are,  as  a  general  law,  the  result  merely  of 
some  alteration  in  the  function  of  the  primitive  tissues ;  many,  indeed,  are  simply 
local  hyijertrophies,  or  enlargements  occasioned  by  inflammatory  products,  super- 
nutrition,  or  the  retention  of  some  normal  secretion.  On  the  other  hand,  malignant 
tumors  are  always  formed  out  of  new  material  either  entirely  distinct  from  the 
natural  structures,  or  bearing  only  a  very  faint  re&emblance  to  them,  in  its  physical, 
chemical,  and  vital  relations.  The  only  exception,  perhai^s,  to  this  law  is  the  hyrlatid 
tumor,  which,  although  it  is  altogether  foreign  to  the  natural  organization,  is  of  a 
non-mkliguant  chanacter. 

The  number  of  malignant  formations  is  comparatively  small ;  of  the  benign  very 
considerable^  Occurring  at  nearly  all  periods  of  life,  and  in  nearly  all  organs  and 
tis!«ue8,  they  jMjssess  certain  features  in  common  with  each  other,  a  circumstance 
which  renders  it  necessary  to  study  them  in  a  general  point  of  view.  Such  a  proceei.1- 
ing,  indeed,  is  indispensable  to  a  correct  appreciation  of  the  structure,  diagnosis,  and 
tr»'atment  of  these  attections.  The  principal  topics  to  be  considered,  in  connection 
with  these  points,  are,  first,  the  physical  properties  of  the  morbid  growth;  secondly, 
its  relations  to  the  surrounding  parts;  and,  thirdly,  its  history. 

Ist.  It  would  be  difficult  to  point  out  any  situation  where  tumors  may  not  occur. 
With  the  exception  of  the  tendons,  cartilages,  and  the  bloodvessels,  they  are  found  in 
all  parts  of  the  body,  and  it  would  hardly  be  proper  to  affirm  that  even  these  struc- 
tures are  altogether  exempt  from  them.  Maliirnant  growths  are  most  common  in 
glandular  organs,  as  the  mamma,  liver,  and  miioons  follicles;  in  the  cellulo-adipose 
tissue,  as  in  the  case  of  melanosis;  or  in  the  peritoneum,  stomach,  bowels,  and  bones, 
as  in  that  of  colloid.  Tubercular  deposits  occur  nearly  everywiiere;  but,  surgically 
considered,  more  frequently  in  the  lymphatic  glands  than  iu  any  other  inirts,  Epi- 
thelial  cancer  has  a  peculiar  predilection  for  the  cutaneous  and  nuicotis  textures  at 
the  various  outlets  of  the  iKxly.  Benign  tumors  are  most  common  in  the  skin,  cellulo- 
adipose  tissue,  nose,  uterus,  and  ovary.  Hydatid  formations  occur  chiefly  iu  the 
liver,  breast,  testicle,  ovary,  ami  bones. 

Tumors  affect  various /orms,  depending  upon  the  nature  and  amount  of  resistance 
offered  to  their  development,  and  also,  in  some  degree,  upon  the  origiuid  shape  of  the 
parts  wherein  they  originate.  A  sebaceous  tumor  is  generally  gloliular;  a  fatty, 
either  flat  or  pendulous;  a  polypoid,  pyiiforra,  conical,  or  pedunculated.  Malignant 
growths  are  commonly  distinguished  by  the  irregularity  of  tJicir  surface,  which  is 
o{\eD  lobulated,  or  marked  off  into  ridges  and  dei)re88ions.  Certain  tumors  occur  in 
the  form  of  excrescences,  as  the  warts  on  the  hands  of  children,  the  vencrojil  growths 
on  the  penis  and  vulva,  and  the  so-calleil  caulillower  cancer  of  the  uterus. 

In  their  volume,  tumors  range,  in  every  possible  gradation,  from  a  millet  seed,  as 
in  the  little  granule  on  the  eyelid,  to  that  of  the  patient's  body,  as  in  ovarian  cysts 
and  elephantiasis  of  the  scrotum,  those  enormous  masses  which  are  sometimes  nbso- 
Intely  more  bulky  and  heavy  than  the  subject  in  whom  they  are  deTplo]K'd.  Fatty, 
fibrous,  cartilaginous,  and  osseous  tumors  occasionally  acquire  a  large  size,  but  they 
are  almost  the  only  ones  of  their  class  th-it  do.  Among  the  heterologous  tumors, 
those  which  attain  the  greatest  volume  are  the  encephaloid  and  colloid;  scirrlions, 
melanotic,  and  other  formations  of  this  description  are  usually  comparatively  small. 
Some  of  the  forms  of  sarcoma  grow  to  a  great  size. 

Tumors  vary  in  number ;  gener;dly  tliey  are  solitary,  but  they  may  be  multiple,  de- 
pending upon  their  character  and  the  nature  of  tlie  organ  in  which  they  are  dcveloped- 
Osseous,  fatty,  and  sebaceous  tumors  occasionally  exist  in  large  numbers,  whereas 
most  of  the  other  innocent  growths  are  commonly  solitary.  Sarcomatous  ami  car- 
cinomatous tumors  are  seldom  multiple,  except  in  their  secondary  forms.  Tumors 
that  are  multiple  from  their  outset  are  seldom  malignant. 

With  respect  to  their  consistence,  some  tumors  are  soft,  some  solid,  some  semi- 
solid. Tumors  containing  serons  fluid,  as  hygromatoua  cysts  of  the  neck  and  ovary, 
are  always  soft  and  fluctuating,  uidess  they  are  overlaid  by  a  large  quantity  of  solid 
substance,  when  they  may  partake  of  tlie  latter  character  even  more  than  of  the 
former.  Fibrous,  cartilaginous,  and  osseous  tumors  are  known  by  their  great  hard- 
ness, which  equals  that  of  the  natural  structures.  Seirrluis  is  the  most  firm  of  the 
beteroclite  formations,  its  name  being  derived  from  that  circumstance.  Occasionally 
one  portion  of  a  tumor  is  soft,  another  hard,  and  a  thinl,  perhaps,  semi-liquid. 
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Ovarian  growths  exhibit  these  varieties  of  consistence  more  frequently,  and  in  a  more 
perplexing  degree,  tlian  any  other,  whether  benign  or  malignioit. 

The  color  of  a  tumor  is  generally  a  matter  of  secondary  consideration,  as  the  mor-i 
bid  growth  is  seldom  auflBcientlj'  exposed  to  admit  of  direct  inspection,  except  in  somaT 
of  the  mucous  outlets.     In  the  early  stage  of  all  foi^matious  of  tliia  kind  that  t^ik*! 
place  beneath  the  external  sarCice  of  tlie  body,  there  is  usually-  an  absence  of  d'laA 
coloration,  and  it  is  only  wheh  the  growth  bt'ars  too  heavily  upon  the  intogunicnt 
pushing  it  out  and  stretching  it  in  everj'  direction,  or  when  it  manifests  a  disposition' 
to  ulcerate  and  evacuate  its  contents,  that  it  causes  the  skin  to  be  red,  livid,  or  pur- 
ple.    In  tumors  of  the  nose,  uterus,  and  anus,  color  often  affords  great  assistance  in 
the  discrimination  of  the  case.    A  gelatinoid  polyp  can  never  be  mistaken  for  a 
fibrous  one,  as  its  comjjlexion  is  always  diagnostic  of  its  character.     It  may  be 
assumed,  as  a  law,  that  the  lighter  a  tumor  is  externally  the  greater  is  the  probabUitj 
of  its  l>eing  benign,  and  conversely. 

Mobility  is  an  important  quality  in  a  tumor,  its  amount  varying  accoi'ding  to  the 
nature  of  the  atfectod  organ  and  the  degree  of  resistance  offered  by  the  surrounding| 
parts.  Some  morltid  growths  are  never  movable,  others  always  are;  whatever  theii 
age,  volume,  or  situation.  A  sebaceous  tumor  never  contracts  such  firm  adhesions 
that  it  cannot  be  pushed  about;  while  an  exostosis  is  always  immovable  from  flrst  to 
last.  Most  of  these  forraalions,  as  they  augment  in  age  and  volume,  unite  with  the 
surrounding  tissues,  their  pressure  exciting  intlammation  and  plastic  deposits,  which 
thus  become  the  bond  of  connection  between  the  normal  and  abnormal  structures. 

Tumors  are  endowed  with  various  (Jegrees  of  senHibility,  dejiending  upon  the  pecu- 
liarity of  their  structure  and  the  amount  of  compression  exerted  upon  them  by  the 
parts  in  which  they  are  developed.  Most  of  them,  whether  innocent  or  maligunntf 
are  free  from  pain  during  their  earlier  stiiges;  but,  as  they  increase  in  size,  they] 
encroach  upon  the  neighboring  tissues  in  such  a  manner  as  to  interfere  with  their 
movements,  and  thus  seriously  compress  their  nerves,  whilst  the  tissues,  in  their  turn, 
more  or  less  compress  the  nerves  of  the  advancing  mass.  Occasionally'  the  pain  \9\ 
characteristic,  as,  for  example,  in  scirrhus  of  the  mammary  gland.  Fatty  tumors 
and  cystic  tumors  of  the  skin  are  usually  entirely  free  from  pain;  or,  if  pain  attends 
their  progress,  it  is  the  result  purely  of  acci<lental  circumstances.  The  subcutaneous 
tulMjrcle  is  essentially  a  painful  growth  from  first  to  last:  occasionally  the  eulTering 
is  of  a  neuralgic  character,  and  extremely  distressing  by  its  constancy  and  severity. 

2dly.  In  regard  to  the  relatione  which  tumors  bear  to  the  surrounding  structures, 
several  circumstances  deserve  to  be  noticed.  The  first  is  the  manner  in  which  they 
are  bound  down,  or  inclosed  in  their  habitation-  Every  tumor  must  necessarily  have 
an  appropriate  residence,  but,  like  a  settler  in  a  new  cotintry,  it  is  seldom  content 
with  the  spot  originally  assigned  to  it.  On  the  contrary,  soon  lacking  room,  it 
encroaches  upon,  frets,  and  worries  tho,  parts  around  it,  which,  as  already  seen,  are 
not  slow  to  resent  the  invasion.  Mutual  oppression  and  discomfort  must  be  the 
necessaiy  result  of  such  hivasion.  For  a  while  the  healthy  structures  snceessfnlly 
resist  the  intrusion,  but  gradually  yield  before  the  enlarging  mass,  which  thus  often 
converts  the  muscles  into  mere  ribbons  and  the  bones  into  mere  shells.  Function, 
too,  may  be  seriously  interfered  with  ;  the  ranula  filling  the  mouth,  the  goitre  com- 
pressing the  neck,  the  polyp  occluding  the  womb. 

In  the  second  place,  the  tumor,  as  it  progresses,  is  liable,  either  by  the  continued 
pressure  which  it  exerts  upon  the  overlying  parts,  or  by  the  gradual  decay  of  its  own 
structures,  to  produce  ulceration,  followeti  by  more  or  less  discharge.  This  tendency, 
although  most  conspicuous  in  the  heteroclite  formations,  is  also  witnessed  in  some 
of  the  benif^n,  as  the  enc3'sted  and  adipose.  Large  vessels  are  sometimes  laid  open 
during  the  progress  of  the  affection,  thereby  inducing  copious  hemorrhage. 

Tumors  often  occasion  serious  disease  in  the  surrounding  lympiiatic  glands.  This 
is  particularly  true  of  malignant  tumors,  in  some  of  which  it  forms  a  very  con- 
spicuous, if  not  an  unmistakable,  feature.  Thus,  in  carcinoma  of  the  tongue,  breast 
and  testicle,  especially  when  the  disease  is  fully  developed,  there  is  always  marked 
enlargement  of  the  glands,  respectively,  of  the  neck,  axilla,  and  groin,  eitlier  from 
actual  extension  of  cancer-cells  or  juices,  or  from  the  effects  of  sjTnpathetic  irritation. 

Finally,  an  intimate  ffi/mj)athy  exists  between  tumors  and  the  constitution,  ope- 
rating at  one  time  Ix^ncficially,  at  anotiier  projurlicially.  The  progress  of  malignant 
growths  is  IVequcntly  stayed  for  months  and  even  j'ears,  simply  by  attention  to  the 
general  health  ;  on  the  other  hand,  it  is  often  astonishingly  hastened  b}'  disorder  of 
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system,  and,  in  fact,  by  whatever  has  a  tendency  to  produce  derangement  of  the 
sretions,  especially  those  of  the  liver,  uterus,  and  kidneys. 

3dh'.  The  history  of  the  case  often  fitrnishes  important  i)oint8  of  cnniparison. 
Tumors  occur  at  all  periods  of  life,  in  all  classes  of  persons,  and  in  all  varieties  of 
tem|ierament»  Certain  forms  of  malignant  rlisi-ase,  however,  are  B)ost  cotninon  at 
ore  period,  and  others  at  another.  Tims,  scirrhus  is  almost  peculiar  to  el<lerly  sub- 
jects, while  encephaloirl  is  most  frequent  between  the  ages  of  twenty  luid  fifty.  The 
scrofulous  tumor  is  most  common  in  chiltlhood  and  adolescence.  Benign  growths 
of  every  description  are  often  observed  in  early  life,  some,  indeed,  being  even  con- 
^nital ;  but  the  greatest  nuinl)er  by  fer  occur  in  young  atlults. 

The  diatinction  between  innocent  and  malignant  tumors,  and  between  different 
tumors  of  the  same  class,  is  often  extremel}'  diJlicult,  and  occasionally,  for  a  lime  at 
least,  impracticable.  For  this  reason  great  c.nre  and  patience  are  frequently  rcfjuired 
in  order  to  prevent  mistake.  Rapidit}'  of  growth,  great  bulk,  a  i^ulpy  consistence, 
firm  and  extensive  adhesions,  and  early  lympliatic  involvement,  im|)iy  inonlinate  vas- 
cularity, and  lead  to  a  suspicion  of  mnlignnncy.  There  is  no  tumor,  except,  perhaps, 
the  round-celled  sarcoma,  that  acquires  so  large  bulk  m  so  short  a  time  as  the  ence- 
phaloiil,  and  there  is  certainly  none  that  is  more  surely  fatal.  Ovarian  cysts,  of  the 
non-malignant  type,  often  grow  verj'  rapi<U3-,  an<i  are  capable  of  attaining  an  enor- 
mous size.  Sebaceous,  polypoid,  fatty,  and  osseous  tumors,  on  the  contrary,  usiuiUy 
advance  slowly,  and  occasionally  enjoy  even  a  considerable  period  of  repose  or 
inactivity. 

Tiimoi-8  sitoated  immediately  over  or  aronnd  an  artery  generally  receive  a  distinct 
impulse  from  the  shock  imparted  to  them  hy  the  blood.  Such  tumors,  which  are 
Terr  liable  to  be  mistaken  for  aneurisms,  are  called  pulsating  tumors,  and  are  most 
common  in  the  neck,  abdomen,  groin,  and  ham. 

The  phantom  tnmor,  as  it  is  termed,  is  only  met  with  in  the  abdomen,  chiefly  in 
nervous,  hysterical  women,  although  it  is  not  peculiar  to  the  female  sex ;  and  de- 
pends, in  most  cases,  partly  upon  the  contractinn  of  the  muscles  and  upon  a  fat, 
plump  slate  of  the  bell}',  but  mninly,  and  ofteji  almost  exclusively,  upon  an  accumu- 
lation of  gas  and  feces  in  some  particular  portion  of  the  bowel,  especially  the  large. 
The  best  and  surest  diagnostic  of  such  a  tumor  is  chloroform,  under  the  relaxing 
influence  of  which  it  always  speetlily  vanishes,  the  muscles  becoming  soft  and  flaccid, 
and  the  spine  distinctly  traceable  underneath. 

The  structures  immediately  around  morbid  growths,  especially  the  malignant,  and 

the  larger  and  more  rapidly  developing  innocent,  are  habitually  congested ;  and  hence 

mch  tumors  are  usually  a  source  of  great  pain  an<l  inconvenience.     For  the  same 

reason  operations  undertaken  for  their  removal  are  often  unavoidably  attended  with 

copious  hemorrhage. 

It  is  not  often  that  a  tumor  disappears  spontaneously,  although  such  an  occurrence 
is  not  impossible;  and  there  are  several  w.iys  in  which  it  maybe  efle<(ed,  as  by 
absorption,  enueleation,  ulceration,  and  gangrene.  The  flrst  ol  these  modes  of  cure 
is  tbc>  nmst  common;  and  one  of  the  best  examples  of  it  is  witnessed  in  the  scrofu- 
lons  tinnor,  so  frequent  in  the  neik  ami  about  the  angle  of  the  jaw  in  strumous 
cliililren,  from  exposure  to  cold  iind  deningtment  of  the  digestive  organs.  The 
disciiMi  essentially  consists  in  an  inflammatory  enlargement  of  one  or  more  lymjihatic 
glnnds,  which,  after  having  perhaps  existed  for  years,  finally  disappear  without  any 
a^-ijjiiable  cause,  merely,  as  it  would  seem,  in  consequence  of  an  improved  state  of 
tLie  general  health,  and  of  a  change  in  the  nutrition  of  the  part. 

Sometimes  a  tumor  is  enucleated,  and  dro[)s  off,  leaving  perhaps  merely  its  inclosing 
CJ-H.  It  is  thus  that  the  fibrous  tnmor  of  the  uterus  is  occasionally  detached;  and 
*  similar  acci<lent  may  happen  to  an  exostosis,  particularly  if  it  he  large  and  situated 
"poll  the  skull.  In  such  cases  the  vascular  connection  Itctween  the  morbid  growth 
au'l  the  circumjacent  structures  is  probably,  as  a  preliminary  step,  in  great  degree, 
'lestroyefl,  so  that  the  tumor,  gradually  dying  and  acting  as  a  foreign  body,  is  at 
ien^th  cast  off  by  the  living  tissues. 

A  cure  is  occasionally  effecteti  by  i^rofiise  suppuration,  or,  more  correctly  speaking, 
br  suppuration  and  ulceration.  The  kind  of  tumor  most  easily  influenced  in  this 
»:tv  is  the  scrofulous,  which  is  either  completel}'  disintegrated  and  broken  down,  or 
it  iw  dissected  olf  by  ulcerative  action,  and  is  finally  detached  as  an  effete  substance. 
Lastly,  gangrene  seizing  npon  a  tumor,  nia^'  so  interfere  with  its  circulation  as 
etfectuall)*  to  destroy  its  vitality*.     Such  an  occurrence,  although  very  rare,  ma}'  take 


206 


TUMORS,    OR    MORBID    GROWTHS. 


cHAr.  Tir. 


place  in  a  malignant  as  well  as  in  a  In-nign  growth.  An  elderlj'  lady^  a  patient  of 
mine,  had  scirt  lius  of  tiie  mammary  gland,  wbidi,  after  having  gone  on  for  upwards 
of  a  year,  was  suddenly  attacked  by  gangrene,  and  in  less  than  a  week  it  dropjied 
off  in  tlie  form  of  a  black  slough,  leaving  in  its  stead  a  large  excavated  cavity. 

With  respect  to  the  clasttijivatwii  of  tumors,  the  only  really  scientific  one  is  the 
anatotnicnl,  or  that  which  refers  all  niorbid  growtlis  to  their  histological  origin. 
TJje  iihl  arrangement,  however,  of  tumors  into  innocent  and  malignant,  has  so  many 
clinical  advantages,  and  has,  withal,  lieen  so  long  sanctioned  by  usage,  that  it  can- 
not be  wholly  difspensed  with.  Indeed,  the  flrst  question  which  a  surgeon  naturally 
aKk8  himself,  when  he  examines  a  morbid  growth,  is,  Is  it  benign  or  is  it  malignant? 
and  the  diagnoeis  of  the  case,  whatever  it  may  I'C,  must  necessarily  exercise  an  impor- 
tant intJiience  upon  the  ti'eatmcDt.  Another  distinction  of  tumors,  of  great  clinical 
value,  is  into  the  hy|iertrophic  and  neoplastic,  the  former  consisting,  as  the  name 
implies,  of  an  enlargement  of  an  organ  from  hyi>ernntrition,  plastic  deposits,  or  the 
retention  of  the  normal  secretion;  whereas  the  latter  are  entirely  new  formations, 
6n]]eni(1(led  to  the  tissues  in  which  they  are  developed,  and  bearing  to  those  tissues 
a  kind  of  paraftitic  relation. 

A  good  type  of  the  iiypertrophic  tumor  occurs  in  the  thj'roid  body,  in  what  is 
generally  known  as  goitre.  Thi?*  jdfeetlon,  which  commonly  begins  very  earl}'  in  life, 
consists  essentially  in  an  abnormal  ilevelopment  of  the  component  elements  of  the 
gland,  simply  as  the  result  of  a  ineternatnral  supply  of  blood.  What  the  immediate 
causu  of  this  increased  supply  is,  does  not  admit  of  easy  explanation.  It  is  possilile, 
although  problematical,  that  it  ma}' originally  depend  npon  inflammatory  irritation; 
but,  even  if  this  be  true,  it  can  hardly  be  supposed  that  this  action  would  continue 
through  a  series  of  twenty,  thiity,  and  even  fifty  years,  as  we  know  it  often  does, 
from  the  steady  and  persistent  increase  of  the  morbid  mass.  Whatever,  therefore, 
may  set  the  process  in  motion,  must,  after  a  time,  cease  to  exert  its  influence,  while 
the  perverted  movement,  once  begun,  daily  progresses,  until  the  structures  affected  by 
it  arc  incapable  of  further  alteration.  This  idea  derives  additional  supjwrt  from  the 
fact  that  goitre,  after  having  attained  a  certain  degree  uf  development,  often  remains 
stiitionary  for  n  |nn<r  period,  when,  perliaps  suddenly  and  without  any  obvious  cause, 
it  again  coininenees  to  grow.  If  >^urh  a  tumor  be  examined  in  its  earlier  stages,  it 
will  be  found  that,  while  the  tissues  are  unnaturally  red,  firm,  and  distinct,  and  that, 
while  the  lliyioid  arteries,  which  sujtply  them  with  blood,  are  unuaturally  voluminous, 
there  is  no  evidence  whatever  of  plastic  de[iosils  justifying  the  belief  that  inflamma- 
tion Lad  any  agency  in  the  jirnduction  of  these  changes.  If,  at  a  later  i)eriod  in  the 
disease,  we  lind  various  morbid  materials,  such  as  the  pathologist  is  accustometl  to 
regard  as  the  consequences  of  inflammation,  it  only  shows  that  they  arc  the  result 
of  secondary  causes,  arising  during  the  [irogress  of  the  hypertroph}-,  which  is  itself, 
no  doubt,  often  a  source  of  infl.imniation  to  the  affected  tissues. 

A  chronicall}'  enlarged  tonsil  is  another  typical  example  of  this  form  of  tnraor, 
only  that  the  iiyportntpliy  is  usually  attended  with  an  inordinate  amount  of  plastic 
deposit.  The  inflammation,  however,  after  a  time,  frequently  disapi>ears;  but  not  so 
the  enlargement.  On  the  contrary,  when  it  i.s  ouce  fairly  established,  it  often  steadily 
progresses  until  the  gland  has  att.iined  an  enormous  bulk,  simply  from  the  increaticd 
nutrition  of  the  pro[>er  tissues,  influenced  Ity  occasional  attacks  of  inflammation,  to 
which  it  is  ever  afterwards  rcnijukably  prone. 

The  etieystic  tumor  of  the  skin,  tlie  common  sebaceous  tumor  of  authors,  is 
essentially  a  hypertrophic  formation,  dependent  upon  obstruction  of  the  outlet  of  a 
cutaneous  follicle,  caused  either  by  iutlamniation  or  by  the  impaction  of  sebaceous 
matter.  The  natural  secretion,  thus  retained,  presses  upon  the  walls  of  the  follicle 
in  every  direction,  thereby  inviting  a  prelernatui'al  nfllux  of  Mood,  probably  attended, 
in  the  first  instance,  by  interstitial  deposits,  but  gradually  sulisiding  us  the  cyst 
becomes  tolerant  of  the  presence  of  the  altered  and  now  foreign  substance.  That 
this  is  true  is  shown  by  the  tact  that  this  form  of  tumor  often  steadily  increases  for 
many  years  without  atiy  evidence  of  inflammatory  irritation. 

To  the  same  category  as  the  above  aflections  belong  those  chronic  lesions  of  the 
lymphatic  glands  in  which  there  is  not  only  marked  augmentation  of  volume,  bnt 
great  induration  and  alteration  of  their  proper  tissues.  Sometimes  a  large  tumor  is 
formed  in  this  manner  by  a  single  gland,  but,  in  general,  such  growths  consist  of  an 
agglomeration  of  several  bodies  of  this  kind,  united  into  a  bulky,  nodulated  mus9, 
of  extraordiDary  flrmness. 
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The  mamniary  gland  not  unfrequently  enlarges  in  a  similar  manner,  its  substance 
being  indurated  and  distinctly'  defined,  but  not  so  completely  masked  as  to  lose  all 
tnwe  of  its  primitive  character.  The  organ  is  simp!}'  bypertropbied,  and  is,  there- 
fbre,  c&pable,  under  judicious  management,  of  regaining  its  natural  properties. 

All  neoplastic  tumors,  malignant  as  well  as  innocent,  considered  in  a  general  point 
of  view,  are  governed  by  two  great  fundamental  laws.  The  first,  originally  enunciated 
by  J.  Miiller,  of  Berlin,  teaches  that  the  constituents  of  all  morbid  growths  have  their 
tyiies,  representatives,  or  analogues  in  the  normal  tissues  of  the  organism,  either  in 
their  embryonic  state,  or  in  a  state  of  complete  development.  The  other,  enunciated 
by  Virchow,  declares  that  the  cellular  elements  of  all  neoplastic  formations  have  their 
origin  in  pre-existing  cellular  structures.  That  these  doctrines  are  strictly  true,  all 
modem  pathologists  admit;  but  it  is  not  true,  as  Vircbow  asserts,  that  the  cells  of 
neoplastic  formations  are  invariably  derived  from  those  of  the  connective  tissue. 
M&ny  tumors,  both  innocent  and  malignant,  as  is  now  well  known,  owe  their  origia 
to  epithelial,  glan<lnlar,  and  other  cell  developments. 

If  these  doctrines  be  accepted,  it  follows,  as  a  necessary  corollary,  that  all  tum«rs 
must  be,  in  great  degree,  if  not  entirely,  homologous,  and,  therefore,  that  the  term 
faeterologoas  is  inapplicable.  Practiealiy,  however,  it  is  of  great  use  to  retain  this 
expression,  since,  being  strictly  conventional,  and  used  only  in  this  sense,  it  serves 
to  distinguish  the  malignant  from  the  innocent  formations. 

It  is  still  a  mooted  question  whether  there  is  a  class  of  tumors  intermediate 
between  those  so  frequently  referred  to  above,  to  which,  scientifically  considered,  the 
term  semi-malignant  is  properly  applicable.  I  do  not  myself  feel  inclined  to  accept 
6ucb  a  division ;  for  the  reason  that,  while  it  is  difficult,  if  not  impracticable,  in 
many  cases,  clearly  to  define  the  boundaries  between  innocent  and  malignant  forma- 
tions, it  is  impossible  to  form  any  conception  of  such  an  occurrence.  A  tumor 
IDQSt  be  one  thing  or  another,  either  innocent  or  malignant;  it  cannot  be  scmi-inno- 
Oent  or  semi-malignant,  although,  as  it  respects  portions  of  the  same  growth,  one 
may  be  of  this  structure  and  another  of  that,  as  is  occasionally  witnessed  in  what 
is  termed  a  combination  tumor.  A  tumor  may  apparently  be  innocent  so  far  as  ita 
sntological  phenomena  are  concerned,  and  yet  be  found,  upon  microscopic  examina- 
tion, to  be  malignant.  A  sarcoma  is  often  as  malignant  as  the  worst  form  of  carci- 
noma, encephaloma  not  excepted  ;  and  it  must  not  be  forgotten  that  a  tumor  origi- 
nally benign  may,  in  the  course  of  time,  assume  the  most  destructive  type. 

Certain  tumors,  as,  for  example,  the  fatty,  are  comjwsed  chiefly,  if  not  wholly,  of  a 

single  tissue,  and  are  hence  df^signadnl  as  histoid.     When  the  number  of  structures 

is  greater,  the  term  organoid  is  emj»loyc*<l ;  while  teratoid  is  the  expression  used  when 

tfte  formation  is  unusually  complex,  as  when  it  represents  the  highest  tyj:»e  of  organ- 

'Hpition  anrl  development.     The  combination  tumor,  consisting  of  a  union  of  several 

nwrhiil  growths,  ingrafted,  as   it  were,  uj^on  one  another,  is   sufficiently  common. 

Formations  of  an  entirely  different  chanteter,  as  the  ntevoid,  cystic,  fatty,  fibrous 

calcareous,  and  osseous,  arc  thus  occasionally  associated,  in  the  same  morbid  masSf 

esppcially  in  the  old,  retrogressive  forms. 

The  distinction  between  acute  and  chronic  tumors  is  well  founded.  Most  of  the 
Wsailed  innocent  tomors  are  characterized  by  slowness  of  growth ;  now  and  then, 
however,  one  meets  with  a  case  in  which  the  development  is  very  rapi<l,  the  morbid 
Bass  acquiring,  perhaps  in  the  course  of  a  few  months,  a  very  extraordinary  weight 
««l  balk.  To  such  a  growth  the  term  acute  is  applied,  in  contradistinction  to  the 
Btore  ordinary  chronic  forms.  Malignant  tumors,  as  the  diiferent  varieties  of  carci- 
noma and  the  worst  typos  of  sarcoma,  generally  possess  a  remarkable  proliferating 
pOTTiT,  often  advancing  with  frightful  celerity. 

The  flinlngy  of  tumors  is  not  well  understood.  That  inflammation  is  frequently 
Wnoeniod  in  their  production  is  unquestionable.  In  many  cases,  indewl,  both  of  inno- 
cent and  malignant  tumors,  their  origin  is  directly  traceable  to  the  eflects  of  injury, 
Ma  bruise  or  contusion.  Keloid  tumors  often  supervene  npon  bums,  scalds,  and 
Otiier  lesions ;  epithelial  growths  are  very  common  at  those  parts  of  the  skin  and 
ODcons  membranes  which  are  habitually  exposed  to  irritation;  and  the  influence  of 
long-continued  pressure  in  prwlucing  carcinoma  is  well  exemplifietl  in  the  undescended 
testicle  compressed  by  the  walls  of  the  abdomen.  In  the  great  majority  of  cases, 
however,  tumors  of  every  description  arise  without  any  assignable  cause.  Examples 
of  hereditnry  neoplastic  formations  are  uncommon. 
Every  neoplasm  has  a  life  of  its  own,  originally  clcrived  from  the  tissues  in  which 
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it  is  developed ;  becoming  more  and  more  independent  as  it  advances  in  age  and 
bulk,  but  still  more  or  less  under  the  intlueDce  of  the  surrounding  normal  tissues, 
obedient  to  the  same  luns,  and  destined,  liicc  them,  eventually  to  decline  in  health 
and  vigor.  The  cells  atrophy,  decaj-,  disintegrate,  and  perish,  followed,  at  no  dist:mt 
time,  at  first  by  softening,  and  then  by  idceration,  of  the  corresponding  portions  of 
the  morbid  mass.  Such  changes  are  most  common  in  malignant  growths,  of  which, 
in  most  cases,  they  form  conspicuous  features. 

All  forms  of  tumors  occasiouall}'  manifest  a  disposition  to  return  after  extirpation, 
the  secondary  growths  constituting  what  are  called  recurrent  tumors.  This  tt-ndcncy 
is  nwt,  as  was  formerly  supposed,  by  any  means  peculiar  to  malignant  growths,  as 
the  different  varieties  of  carcinoma  and  sarcoma;  innocent  tumors  also  occasionally 
exhibit  it.  With  respect,  however,  to  the  latter,  there  is  good  reason  to  believe  that 
recurrence  is  generally  due  to  imperfect  removal.  Every  surgeon  has  i^itneesed  ex- 
amples of  recurrence  after  the  excision  of  an  ordinary  sebaceous  tumor  of  the  face 
and  scdp.  The  smallest  fragment  that  is  left  behind  in  such  a  case  must  necesenriiy 
secve  as  the  nucleus  of  a  new  gro^vth,  which  may  eventually  attain  the  same  balk  as 
the  original.  Proliferous  cysts,  encbondromas,  nsevoid  angeiomas,  and  the  softer 
varietii'S  of  fibro-cfillular  tumors,  especially  the  gelatinoid  polyps,  as  they  are  termed, 
all,  at  times,  manifest  this  disposition.  In  none  of  the  morbid  growths,  however,  is 
it  so  frequent,  or  so  conspicuous,  as  in  carcinoma  and  sarcoma,  in  the  former  of  which 
It  is  always  malignant,  with  a  certainty  of  the  early  destruction  of  the  patient,  whereas, 
in  the  latter,  the  tumor  may  recur  again  and  again,  perhaps  as  often  as  three,  five,  or 
even  six  times,  at  iutervals  of  several  years,  and  death  at  last  be  produced  by  some 
other  disease. 

The  recurrent  growth  may,  in  structnre,  be  essentially  like  its  predecessor,  or  it 
may  exhibit  typical  variations ;  not,  however,  so  striking  as  to  constitute  material 
departures.  The  likeness  to  the  parent  still  exists,  at  all  events  in  certain  parts,  even 
when  the  new  tumor  assumes  the  character  of  malignancy.  The. new  growth  may 
appear  at  the  site  of  the  primary  one,  as,  indeed,  it  most  generall}'  does,  the  cica- 
tricial tiHSues  seemingl}'  serving  as  the  starting-point.  Not  nnfrequently^as  in  carci- 
noma, it  selects  the  Tj'mphatic  glands.  OccasionnUy  an  internal  organ  is  involved, 
entirely  unlike  the  original  both  in  structure  and  function.  Properly  spe^iking,  how- 
ever, this  is  not  a  recurrence,  consequent  upon  the  removal  of  the  primitive  growth, 
for  the  same  causes  that  may  produce  a  tumor  in  one  organ  may  pro<lure  a  similar 
tumor  in  another,  either  simultaneously  or  consecutively.  In  strictness  of  language, 
the  term  recurrent  should  be  limited  to  the  new  growth  that  occurs  at  the  seat  of  the 
parent  one.  All  other  formations  should  be  regarded  as  coincident  or  accidental, 
unuitlucnccd,  so  far  as  their  exciting  causes  are  concerned,  by  the  one  removed. 

The  secondary  formations  so  often  witnessed  in  the  l^'mphatic  glands,  and  in  some 
of  the  internal  organs,  as  the  lung  and  liver,  after  the  removal  of  cnrcinomatoiis  and 
sarcomatous  tumors,  probably  have  their  origin  in  cells  that  ni-e  detached  from  the 
origin.al  growth,  and  that  wander  about,  as  it  were,  in  search  of  new  honu'S,  their 
transmission  Ijeing  effected  by  the  lymphatic  vessels,  and  probablj-,  also,  at  least  in 
many  cases,  by  the  veins.  Such  formations  are  now  generally  known  by  the  some- 
what equivocal  name  of  metastatic  tumors,  and  the  state  of  the  system,  under  the 
influence  of  which  they  are  developed  or  generalized,  as  the  infectious  dyscrasia. 

When  a  tumor  that  is  originally  innocent  assumes  a  carcinomatous  character,  the 
occurrence  usually  manifests  itself  by  a  rapid  increase  of  btdk,  by  more  or  less  serious 
encroaci:)mL'nt  u[)(jn  the  adjacent  .structures,  especially  the  lymphatic  glands,  by  a  ten- 
dency to  utcuratiun,  by  ao  impoverished  condition  of  the  blood,  and  by  coustitutiouui 
dyscraeia,  which  becomes  more  luid  more  conspicuous  as  the  disease  progresses. 

Death  from  tumors  may  be  occasioned  by  sheer  malignancy,  by  the  injurious  effects 
exerted  by  the  morbid  growth  upon  important  structures  in  its  neighborhowl,  by 
secondary  formations,  by  profuse  hemorrhage  and  other  causes,  as  pyemia,  erysipelas, 
and  hectic  irritation. 

In  retaining  the  classification  of  tumors  into  benign  and  malignant,  they  may  be 
arranged,  for  the  sake  of  histological  uniformity,  according  to  their  derivation  from, 
or  analogy  to,  the  normal  tissues.  Thus,  certain  neoplasms  are  derived  from,  or 
formed  upon  the  type  of,  connective  tissues,  which  inclurle  cartilage  and  bone.  Others 
have  tlie  type  of  more  high!}'  developed  structures,  as  skin  and  mucous  membrane, 
muscle,  bloodvessels,  nerves,  and  the  secreting  and  lymphatic  glands.  Others,  a g.s in, 
possess  a  structure  similar  to  that  of  embryonic  connective  tissue,  and  they  appear 
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to  holfl  an  intermediate  position  between  the  above  and  annther  rrroiip,  llie  cflrcinomas, 
ffbicb  have  the  ty|>e  of  epithelial  tissue.  Cystic  and  hydntid  tuiULH-s  constitute  (lisi- 
tinct  classes,  aa  ditlerent  pathological  processes  are  concerned  in  their  pi'oductiou. 

SECT.  II. — BENIGN  TUMORS. 

The  bf'nign,  innocent,  or  nou-maligtiant  tumors  may  be  arranged  under  the  follow- 
ing heads:  l.Cj^stic;  2.  Hydatid  ;  3.  Mysotnatous ;  4.  Lipomatous;  5.  Fibrous ;  G. 
Cartilaginous;  7.  Osseous;  8.  Papillary;  9.  Polypoid;  10.  Alyomatous;  11.  Yaseular; 
IJ. Neuromatous ;  13.  Adenoid;  14.  Lymphatic.  Of  these,  thf  myxomatous,  lipoma- 
fpos,  and  fibrous  are  derivatives  from  the  connective  or  ordinary  areolar  tissue. 
The  cartilaginoas  and  osseous  are  foniit.'d  iipou  the  type  of  two  important  molli- 
fications of  connective  tissue;  whiU'  the  remainder  are  derived  from,  or  formed  upon 
the  type  of,  more  highly  develoi>ed  strtictures. 


> 


1.  0Y8TI0  TUM0B8. 

Tlie  class  of  cystic  tumors,  cysts,  or  cystomas,  is  a  large  and  im])ortant  one,  com- 
prising a  rumber  of  mortiid  products,  which  are  not  only  of  very  frequent  occurrence, 
but  capable  of  acquiring  an  extraordinary  bulk.  Their  contents,  which  are  of  a 
singulurly  diversifieil  character,  may  be  either  solid,  semi-solid,  or  liquid.  Their 
strnctii re  is  sometimes  very  simple  ;  at  other  times  extremely  complex.  Hence  the 
ilinsion  of  cystic  tumors  into  siuiple  or  barren,  and  compound  or  proliferous.  In 
reganl  to  their  origin,  some  are  of  new  formation,  but  many,  if  not  most,  are  merely 
so  many  alterations  effecte^l  in  the  primitive  structures  ;  in  fact,  merely  bo  many  hy|X}r- 
trophies.  Occurring  in  nearly  every  organ  and  tissue  of  the  body,  they  are  particu- 
Urly  liable  to  arise  in  the  skin  and  mucous  membranes,  the  glandular  organs,  as  the 
hre^st.  testicle,  Ijver,  and  thyroid  body,  in  the  ovaries,  and  in  the  siiltcutaneons 
cellular  substance.  While  no  period  of  life  is  exempt  from  them,  they  are  most 
common  between  the  ages  of  twenty  and  forty-five,  especiully  in  t'emalcs,  who  are 
also  more  subject  to  them  than  male.-i,  and  in  whom  they  frequently  attain  an  enor- 
tnous  volume.  Occasionallj'  they  have  an  inlra-utcrine  origin,  and  in  many  cases 
they  arise  soon  aJ^er  birth. 

Simple  Cysts. — The  simple  or  barren  cyst  generally  consists  merely  of  a  thin  cyst. 

sac,  or  bag,  occupied  by  the  natural  secretion  of  the  aUVcted  part,  more  or  less 

ttllen-d  by  its  protracted  retention.     An  excellent  type  of  this  variety  of  morbid 

pptKluct.  already  referred  to  m  a  previous  page,  is  atforded  by  the  so-called  seba- 

«ous  tumor,  which,  in  reality,  is  nothing  more  than  a  sebaceous  follicle  of  the  skin, 

in  «  state  of  hypertrophy  from  the  occlusion  of  its  orifice,  and  the  consequent  reteu- 

lion  of  tlie  sebaceous  matter.     The  immediate  cause  of  tlie  obstrui-tion  is  inflamma- 

tioD.  causing  obliteration  of  the  oulkt  of  the  fnlliele,  and  tlni."*  constituting  the  first 

link  m  the  chain  of  morbid  action.     The  second  is  tlie  retention  of  the  normal  secro- 

tinn  of  the  follicle,  which,  l)eing  tightly  pent  up,  undergoes  important  changes,  both 

in  its  physical  and  chcmiciil  projicrtics,  Icridiiig  to  irritation,  and  sometimes  evi-n 

'0  iurtnmmation  of  the  sac,  which,  gradually  enlarging  before  the  accumulating  and 

liimifusotiic  mass,  at  length  fonms  a  tuninr  perhaps  as  large  as  a  medinra-sized  orange. 

The  cystic  tumor  that  is  sonictinu-s  found  upon  the  lower  lip  and  upon  the  vulva 

ise«  in  a  similar  manner.     Ranula  probabl\  owes  its  oriiiin  to  a  like  cause.     Certain 

ystic  growths  beneath  the  skin,  containing  serum,  blood,  or  solirl  matter,  are  produci-d 

t>.V  the  occlusion  of  one  of  the  cells  of  tjje  cellular  tissue,  the  walls  of  the  aHectcd 

'fivity  forming  a  characteristic  cyst.     Obstruction  of  a  lactiferous  duct  has  been 

known  to  pnxluce  the  cystic  milk  tumor  of  the  breast.     In  all  these  instances,  x\s 

*pII  as  in  many  others,  the  mode  of  formation  is  extremrly  simple,  obstruction  of  the 

n/itural  outlet  of  the  part,  and  the  retentifm  of  its  prt)per  secretion,  being  the  exciting 

^causvs  of  the  disease,  followed  by  constriction  and  atrophy,  partial  or  complete,  of 

f*4be  normal  structures. 

The  cyst  which  forms  the  distinguishing  feature  of  tliis  variety  of  morbid  product 
iii  <><)metimes  an  entirely  new  growth,  and  then  it  is  not  always  easy  to  explain  its 
origin.  Perhaps  the  most  plausible  conjecture  is  that  the  development  is  effected  in 
tiie  plastic  matter  which  aci'ompanies  the  morbid  action,  in  the  same  manner  that 
CttUs  are  formerl  in  the  original  tissues. 

..The  contents  of  the  barren  cyst  must  necessarily  vary,  as  may  be  gathered  from 
VOL.  1 — 14 
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what  precedes,  according  to  the  structure  ami  functions  of  the  affected  part.  Thus, 
ill  the  Riaiimia  it  contaiiid  nitlk,  in  rauula  saliva,  and  in  a  sebaceous  forniation  seba- 
ceous matter;  allerefl,  in  every  instance,  in  its  physical  and  chemical  properties,  by  the 
action  of  the  inclosing  sac.  The  cyst  itself  may  be  either  solitary  or  multi])le,  and 
is  generally  composed  of  a  single  layer,  its  external  surface,  ■which  is  rough  and 
flucculent,  l:>eing  more  or  less  firmly  adherent  to  the  surrounding  tissues,  while  the 
internal  one  is  usually  smootli,  shining,  or  glossy,  without  septa,  and  in  immediate  | 
but  loose  contact  with  the  proper  contents  of  the  tumor.  It  is  usually  of  a  cellulo- 
fibrous  structure,  and  varies  in  thickness  from  the  merest  film  np  to  that  of  a  stratum 
several  lines  in  depth.  In  cases  of  long  standing  it  is  occasionally  partially  converted 
into  a  substance  resembling  libro-cartilage,  cartilage,  bone,  or  earthy  matter- 
Simple  cysts  are  most  appropriately  descrilK'd  according  to  the  nature  of  their  con- 
tents, as  serous,  mucous,  synovial,  colloid,  sangumeous,  salivary,  oily,  milk}^  seminal, 
and  dermoid. 

a.  Serous  cystn  are  the  most  common  of  all,  and  are  met  with  in  all  situationB  and 
at  nil  periods  of  life,  in  the  most  6iTii|>U'  as  well  as  in  the  most  complex  form.  Many 
of  theiu  are  congenital,  especially  the  more  simple  varieties,  and  not  a  few  make  their 
appearance  soon  after  birtli.  'I'heir  most  common  seat  is  in  the  thyroid  an<l  niara- 
«iary  glands,,  the  liver,  the  Iddncy,  the  ovary,  and  the  testicle.  They  are  of  fre- 
quent occuiTcnce  in  the  neck,  particularly  in  front,  at  or  near  the  midille  line,  and 
in  ditferent  parts  of  the  subcutaneous  cellular  tissue.  Tliey  arc  also  met  with  in 
the  bonea,  and  they  otlen  enter  into  the  composiition  of  tumors,  especially  the  fibroid 
and  sarcomatous  vaineties. 

The  contents  of  these  cysts  are,  as  their  name  implies,  generally  of  a  thin,  watery  J 
character,  slightly  saline  in  taste,  and  congnlabh-,  in  whole  or  in  part,  by  heat  and 
acids,  thus  showing  that  they  are  composed  lurgt'lv  of  albuminous  material.  The 
color  ia  not  always  uniform.  In  the  smnller  and  younger  cysts  the  fluid  is  usually 
transparent,  or  clear  and  limpid,  like  spring  water;  under  opposite  cireura stances, on 
the  contrary,  it  is  often  quite  turbid,  muddy,  greenish,  milky,  or  saiiguinnleut.  In 
protracted  jaundice  I  have  occasionally  found  it  to  be  of  a  |jalc  k-mon  lint,  caused 
evirJcntlj-  by  the  presence  of  l)iK> ;  and  in  suppuration,  to  which,  in  certain  situations,  the 
cyst  is  ver^'  prone,  the  lluiil  is  alwajs  intfrniixed  with  pus  and  lymph.  The  contents 
of  certain  serous  cysts  sometimes  coagulate  si)ontaneoi]sly  on  exposure  to  the  air. 
Their  walls  are  commonlj'  thin,  and  originally  translucent,  if  not  actually  transparent ; 
but  as  they  grow  older  they  increase  in  thickness  and  densit}",  and  present  an  opaqne 
appearance.  (Connective  tissue,  lined  by  pavement  epithelium,  forms  the  essential 
basis  of  their  structure,  which,  in  cases  of  long  standing,  is  oflen  partially  transformed 
Into  fibroid  substance,  with,  here  and  there,  ^lerhaps,  a  minute  cakiBe*!  jmtcb. 

0.  Mucous  ci/Kts  occur  chiefly  in  connection  with  the  mncous  membranes,  those  more 
particularly  of  the  lips,  the  cheeks,  the  vulva,  the  vagina,  and  the  uterus.  Mucons 
cysts  arc  occasionally  developed  in  the  maxillary  sinus,  in  different  portions  of  the' 
alimentary  canal,  and  in  the  glands  situated  in  the  posterior  wall  of  the  trachea, 
forming  small  projections  iH'tween  that  tube  and  the  oesophagus.  They  have  also 
been  oliserved  in  llie  larynx  and  upon  the  epiglottis. 

Mucous  cysts  are  generally  fortived  b^*  tlie  closure  of  the  orifice  of  a  mucous  gland 
and  the  retention  of  its  contents,  which  are  nearly  always  of  a  thick,  ropy,  glutinous 
conBistence,  intermixed  with  epithelial  matter,  and  numerous  corpuscles  closely 
resembling  white  blood  corpuscles.  In  the  more  recent  eases  the  contents  are  thin 
and  clear,  like  normal  mucus  or  the  white  of  egg.  Occasionally  they  bear  a  strong 
resemblance  to  the  fluid  contained  in  a  synovial  burse ;  Paget  has  seen  it  of  the  color 
of  the  ink  of  the  cuttle-fish ;  and  in  some  cases,  as  those  observed  bj'  Hawkins  and 
Lelwrt,  it  has  the  aspect  and  consistence  of  thin  fecal  matter. 

The  cyst-wall  is  generally  thin  and  composed  of  a  single  layer,  smooth  intemall}', 
lined  by  epithelium,  and  intimsttely  adhei'cnt  to  the  parts  around  by  dense  connec- 
tive tissue.  Occasionally  the  development  of  the  cyst  is  duo  lo  the  transformation 
of  the  primitive  structures  of  the  mucous  glands.  In  shape,  such  tumors  arc  usually 
spherical,  or  pyriform,  and  in  volume  they  range  from  a  pea  to  a  large  fist  or  even  a 
fo'tal  head,  as  is  occasionally  set^n  in  the  -vulva  and  the  vagina.  Old  mucous  cysts 
of  the  genital  organs  are  prone  to  inflammation  and  suppuration. 

y.  Among  the  most  characteristic  types  of  synomal  ctfxtg  ore  those  known  a* 
ganglions  and  burses — the  hygromas  of  certain  authors — so  common  in  the  s;^'no- 
\'.a\  slieaths  of  the  tendons  of  the  wrist  and  on  the  front  of  the  patella,  the  latter 
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constituting  what  is  vulgarly  called  tbe  bouse-maid^s  knee.  In  many  regions 
of  tlie  body  the  cysts  are  entiicly  new  Ibrmatioiis,  due  to  tlie  occlusion  of  the  cells 
in  the  connective  tis^iue  uiidur  tlic  intiiu'nce  of  protiactml  pressure,  and  the  accuroti- 
Uliun  of  more  or  less  fluid,  giving  tlie  alleclcnl  |ijitt  a  dropsical  appearance.  In  the 
sheaths  of  the  tendons  and  the  natural  buises  Uie  abnormal  development  is  cansed 
by  the  trausforniation  of  the  cells  inclused  in  the  fiiuge-like  processes  of  the 
synovial  membrane.  A  peeuliar  form  of  synovial  cyst  is  occasionally  met  with  in 
tbe  subs3"uovial  follicles  whieh  Uintucally  open  into  tbe  joints,  from  tbe  obstruction  of 
their  orifices,  and  the  retention  of  tlieir  contents. 

The  Tolume  of  these  cysts  is  generally  smidl,  and  in  their  form  they  are,  for  the 
most  part,  rounded,  globular,  or  heniisphcric;iL  In  the  sheaths  of  the  tendons  cysts 
of  this  kind  have  occasionally  a  tubercnlated,  kn()l>by,  or  coustrieled  appearance,  as 
if  they  were  divided,  as,  indeed,  tbe3'  not  unfreqiieutly  are,  into  several  compartments. 
The  structure  of  the  cyst-wall  varies  from  Hinn>le  connective  to  fibroid,  or  even 
fibro-cirtilairinons  tissue,  age  and  pressure  being  the  principal  modifying  circum- 
Btinces.  Their  contents  may  l)e  serous,  mucous,  glutinous,  colloid,  or  of  jelly-like 
consistence,  and  of  a  wliitisli-opnqne  ajipearance.  The  so<'alled  ganglionic  cj'sls  of 
tiie  sheaths  of  the  tendons,  especially  those  of  the  wrist,  often  contain  great  numliera 
af  small,  free  bodies,  resembling  cucumber  sevds  in  shaje,  composed  of  compact 
connective  tissue,  and  develo|»ed  evidently  under  the  inlluence  of  long-continued 
pressure  and  friction.  Bursal  cysts  are  very  prone  to  inflame  and  suppurate;  their 
walls  are  often  very  thick,  and  their  inner  surface  occasionally  exhibits  a  peculiar 
retiform  appearance,  the  etfect  of  inthimmatory  deposits. 

8.  Colloid  cyfts  are  most  frequently  met  with  as  accidental  constituents  of  various 
kinds  of  morbid  growths.  As  independent  structures  their  occurrence  is  very  uncom- 
mon. Their  type  is  tbe  material  of  the  so-called  colloid,  alveolar,  gum,  or  gelatini- 
Ibrm  carcinoma.  Their  contents  are  of  Ihe  most  diversified  character,  their  consist- 
ence ranging  between  mucus  and  the  tliickest  jelly,  their  color  being  generally  whitish 
orpcarl-like,  not  unfrequcntly  blended  with  shades  of  {>ink,  yellowish-brown,  or  olive- 
green.  In  the  younger  cysts  tbe  contents  are  often  very  thin  and  perfectly  pellucid, 
age  and  pressure  exercising  great  uillneucc  upon  their  density  and  appearance, 

f.  Of  sanguineous  cijstn,  blood  cysts,  or  hematomas,  as  lliey  are  now  generally 

called,  there  are  two  distinct  varieties,  one  being  an  entirely  new  fomiutjon,  tbe 

other  an  accidental  develo[)ment  in  a  normal  cavity.     They  have  their  seat  most 

commonly  in  the  nock,  groin,  and  trunk,  and  in  ovarian  and  other  rnpidly  growing 

tumors.    Their  contents  consist  either  of  pure  blood,  or  of  blood  mingled  with  sernm 

and  other  substances.     In  the  former  case,  the  blood  generally  remains  fluid  until  it 

is  exposed  to  the  atmosphere,  whereas,  in  tbe  latter,  it  is  nearly  alwaj's  coagnhited,  or 

partly  fluid  and  partly  solicL    Occasionally  the  blood  is  arranged  in  concentric  layers 

vciy  much  as  in  an  old  aneurism.     An  old  hematocele  aflbrds  a  good  illustratiuu  of 

»a  aceidcntiU  sanguineous  cyst,  caused  by  external  ijijury,  and  occupied  by  coajju- 

lat«d  blood,  in  union  with  more  or  li-ss  serum.     The  cyst-wall  is  usuallj-  very  tliin 

and  sino<jth,  but  in  some  cases  tbe  inner  surface  has  a  peculiar  fasciculated  a[)]icar- 

ame,  not  unlike  that  of  the  right  aurieic  of  the  heart.     In  size  the  cyst  is  commonly 

5luall;  in  shape  it  is  generally  rouiulcd  or  hfmisjjherieal ;  it  fluctuates  on  pressure, 

esjH.>eialIy  in  tbe  earlier  stages  of  its  development;  and  it  is  often  associated  with 

Mous  cystic  formations,  niore  purti-ularly  in  those  of  the  thj'roid  and  mammarj* 

glands.     There  is  a  form  of  sanguineous  cyst  whieh  is  apparcnth"  merely  an  out- 

powlU  of  tlie  venous  nasvoid  tumor;  nnd  a  few  instances  have  been  observed  in 

wbich  a  sanguineous  cyst  was  the  recipient  of  a  largo  vein,  as  in  a  cyst  of  this  kind 

in  tbe  npper  part  of  tbe  thigh,  where  tbe  saphenous  vein  opened  directly  into  its 

int<Tior. 

The  DKVoid  variety  of  sanguineous  cysts  is  generally  of  congenital  origin,  and  is 
evidently  caused  by  an  abnormal  development  of  venous  capillaries.  Its  most 
common  sites  are  the  neck,  groin,  nnd  trunk,  where  it  occasionally  attains  a  con- 
si(l<>rable  bulk.     Its  contents  are  generally  sero-sangiiiaolent. 

C.  Salivary  ci/s/s  are  peculiar  to  the  salivary  glands,  llieir  development  being  due 
either  to  the  obstruction  of  the  ex<'retorv  ducts  of  tlnise  organs,  and  to  the  retention 
of  their  contents;  or  to  tbe  tninslnruiMtinu  of  tlie  imtural  gland  structures.  The 
former  mode  of  growth  is  iiy  far  the  more  common  of  the  two.  Salivary  cjsts  are 
njoel  frequent  in  the  sublingu.a!  glaml,  eonstitnting  there  what  is  known,  etirgically 
speaking,  as  ranula.     A  tumor  of  this  kind,  of  considerable  bize,  occasionally  forms 
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in  the  duct  of  SLeno,  fioiii  tlie  occlusion  of  its  orifice.  The  contents  of  tiiese  cysts  i 
are  lUick  ami  ropy,  like  llie  wliite  of  egg,  aiul  cuusist  essentially  of  saliva,  mixed  i 
witti  a  large  qiinutily  of  niiioua  and  epitlielial  matter. 

fj.  Cysts  cuutiiiuiug  mdi.,  sometimes  of  considerable  bulk,  are  liable  to  form  in  | 
the  maranuiry  gland  during  the  process  of  lactation.  At  least  half  a  doZ«^n  Buch  I 
eases  have  fallen  uiuk-r  my  observation,  mostly  in  young  females,  •williin  the  firut ! 
six  or  eight  months  aller  parturition.  Obstruction  of  one  or  more  of  the  lacteal; 
ducts,  from  inflammatory  dej)osits  or  inspissated  milk,  is  the  immediate  cause  of  the| 
formiition.  The  size  of  the  cyst  is  variable.  In  a  case  recorded  by  Scarpa,  it  was! 
t'liormous,  the  contents  amounting  to  upwards  of  one  gallon.  The  fluid  may  beJ 
either  pure  and  perfectly  liquid,  or  it  may  be  combined  with  more  or  less  caseonaj 
and  epithelial  substances.  | 

e.  Oil  cyffiii  are  uncommon.  They  are  nsnallj  quite  small,  are  generallj  seated  ittj 
the  skin  or  in  some  glandular  organ,  especially  the  breast,  and  are  most  commonly 
occupied  by  fatty  matter,  associated  with  epithelial  and  other  substances.  Ui»on. 
the  forfhead,  in  the  eyelids,  and  in  the  orbits,  such  cysts  occasionally  contain  hairs' 
and  seliaceous  matter  along  with  skin-tissue.  Pure  oil  is  scMom  found  in  any  sitna- 
tion.  In  the  m-'imniary  glnnfl  I  met,  many  yens  ago,  in  a  young  ivoman,  with  af 
C3'st  of  this  kind,  partially  filled  with  oil  and  a  sul»stance  strongly  resembling  curds,i 
the  result  evidently  of  altered  and  disintegrated  milk.  The  oil,  on  exposure  to  the 
air,  sometimes  cougt>als  into  a  substance  not  unlike  lard,  cont.iining  crystals  of; 
margarin,  bat  no  organic  corpuscles.  A  substance  of  a  \vhitish-{)early  aspect,  and) 
of  the  consistence  of  soft  putty,  is  sometimes  found  in  these  cysts,  described  by} 
Cruveilhier  and  others  under  the  name  of  the  jiearly  tumnr,  and  considered  by  some 
of  the  German  pathologists  as  a  distinct  formation.  The  contents  consist  essen- 
tially of  a  white,  dry,  fatty  sulistance,  composed  partly  of  epithelial  cells  and  parllyl 
of  eholesterioe  and  margarin,  the  whole  being  inclosed  in  a  cyst  of  variable  sizel 
and  form.  The  growth,  hitherto  otiserved  chiefly  in  the  temporal  bone,  cerebellum^j 
testicle,  an«l  ovnry,  is  very  uncommon. 

».  Seminal  a/.tts  never  exist   as  independent  formations.     The  fluid  fi*om  whic 
they  derive  thi'ir  name  is  chii'fly  composted  of  serum,  holding  the  characteristi 
spermatozoa,  which  can  only  be  distinguished  by  the  aid  of  tlio  microscope,  as  i 
were,  in  suspension.     Such  bodies  arc  occasionally  contained  in  the  fluid  of  ordinary! 
hydroceles,  but  the  only  true  spermatoceles,  or  seminal  cysts,  are  hydroceles  of  tlioj 
spermatic  cord.     How  the  seminal  fluid  finds  its  way  out  of  the  testicle  in  such  casca 
has  been  a  much  debated  question.     The  most  rational  explanation  that  can  be} 
offered  is  that  it  is  through  a  rupture  of  the  seminiferous  tubes,  opening  upon  thaj 
free  surface  of  the  cyst-wall. 

X.  Cysts,  containing  skin-tissue  or  cuticular  matter,  hairs,  teeth,  and  bone,  are 
occasionally  met  with,  and  are  known,  resiieclively,  as  dermoid,  fibrous,  dentigerousJ 
and  osseous  e3-sts.  Tliese  tumors  are  usually  congenital,  and  are,  in  the  great 
majority  of  cases,  connected  witii  some  foetal  del)ri»,  tlie  result  of  a  blighted  ovum. 
The  nates,  ovary,  abdomen,  and  testis  are  their  most  frequent  seats.  Oily  and  fatty 
matters,  often  inconsiderable  quautity,  are  generally  iuterniised  with  the  contents  of  | 
such  tumors,  caused,  apparently,  bj'  their  gradual  degeneration.  In  the  jaws,  denti-) 
geroua  cysts  are  usually  formed  under  the  influence  of  the  irritation  produced  by 
the  presence  of  undevelopeil  r*r  misplaced  teeth.  iSabaceous  tumors,  so  common  oaj 
the  head  and  face,  are  varieties  of  ttermoid  cysts,  occupied  by  sebaceous  matter,  in 
combination  with  cpitlicliura  and,  occasiopaliy,  even  with  hair,  oil,  or  fat.  Originally 
seated  in  the  skin,  they  gradnnllw  nsi  their  development  proceeds,  place  themselves 
beneath  it,  often  attaining  a  large  bulk  in  thinr  new  aitu.ition. 

Pruliferous  Cr/sts The  second  grand  division  of  cysts  comprises  the  cotnponnd 

or  proliferous,  a  comparatively  liraiti'd  group,  characterized  by  the  existence  of  sulv 
nnlinato  cysts,  occupied  by  different  organized  substances,  and  giving  rise  to  that 
peculiar  arrangomcnt  known  ns  the  multilocnlar  or  polycystic,  generally  so  conspicu- 
oHS  In  this  clasH  of  ttumors.  The  compound  or  proliferous  cysts  belong  to  a  much 
higher  tJ^^e  of  stmotnre  than  the  simple  or  barren  cysts;  a  circnmstnnce  due  to  their 
remarkable  formative  power,  which  enables  them  not  only  to  grow  very  rapidly  and 
to  attain  a  great  bulk,  but  to  generate  various  solid  and  fluid  materials  seldom,  if  ever, 
found  in  more  Rimi>Ie  cystic  growths.  The  adjoining  sketch,  fig.  29,  from  Pj 
aTords  an  excellent  illustrntion  of  this  variety  of  tumor. 

Proliferous  cysts  occur  chiefly  in  the  ovnry,  the  mfimnia,  and  the  thyroid  glan< 
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tlji-  first  of  which,  more  pnrtipuhirly,  they  otlen  attain  an  ctionnous  bulk  and  tbe 
tiighest  degree  of  orgauLzalioii.  Tlifj'  also  ocrur,  tiiough  very  rarely,  in  the  iip, 
the  vulva,  the  vagiua,  tbe  jirostate  glaiitj,  the  in- 

ttrmuijcular  c«llular  tis&ue,  au<l  in  various  kiiulH  Pig.  29. 

of  morbid  growths.  Almost  any  of  tbe  more 
iiiDplt;  cysts  may,  by  a  modification  of  type,  as- 
sume a  proliferous  character. 

hi  the  ovary  these  cysts  probably  always  origi- 
aUein  morbid  changes  in  the  Gr;itlian  fulliclfs, 
<rljile  iu  the  mamma  the  devt'htpintMit  is  obvinusiy 
due  to  the  obstruction  and  dilulutioii  of  the  hiclx-nl 
tubes.  Their  uinde  of  foriuation  in  otlier  loL-ali- 
lic8  is  not  so  appai-eut;  in  some,  however,  it  t.s 
plainly  traceable  to  the  presence  of  abnoiinid 
jjlandular  tissue.  The  multilnciibuarraiijitiin.-iit, 
~|fiommou  in  this  form  of  growth,  es|>eciiUly  iu  Pronramiit cy.i. 

1  of  the  ovary,  Ls  caused  by  their  peridiar  en- 
dogeniius  moile'of  developmeiit.  Already  at  an  early  period  of  their  formation,  tbe 
iniier  surface  of  tbe  cyst  is  studded  with  small  vesicleh,  eitlu-r  aa  isolated,  ^luliular, 
(If  k'mis[iherical  bodies  with  broad  baKea,  or  cluslen-d  togetlier  in  warty-l«>okirjg, 
Idpillary,  loitulated,  or  cauliflower-like  excrescences,  tilled  with  semus  fluid,  anil  en- 
iluwwl  with  a  high  pr<jlift;ratiug  power.  These  structures  are  evidently  tlie  prodiii't 
of  germinal  cells  situated  in  the  walls  of  the  parent  cyKt,  and  ca[iable,  in  the  more 
wiuplex  forms  of  the  iliseajie^  of  acijuiriug  so  large  a  vnlunie  as,  in  many  cases,  to 
wnstitute  tbe  chief  bulk  of  tbe  morbid  uiass.  The  uiindit-T  of  these  intracystic 
tumors  Ig  sometimes  very  great ;  in  sluijie  tliey  are  gcntTally  round  or  splierieal, 
especially  the  younger  ones,  while  the  older  have  frequently  an  irregularly  flattened, 
impressed,  or  constricted  appearance;  in  size  they  range,  on  nn  average,  between  a 
|iea  and  an  orange.  Occasionally  the  bulk  is  enormous,  eqiinlling,  jtfiliapH,  almost 
tkt  of  tlie  parent  cyst;  such  an  occurrence,  however,  is  only  possible  in  solitary 
secondary  growths ;  for,  when  a  considerable  number  are  aggregated  together,  they 
keep  each  other  in  check. 

Exogenous  cysts  are  uncommon,  and  they  almost  invariably  coexist  with  endogenous 
ones,  wiiich  they  rarely  eijual  in  size  or  number,  while  in  sba{)e  nnrl  structure  they 
fisemble  them  in  every  essential  particular.  Their  cont^iuts  are  generally  less  divcr- 
sififil  than  those  of  the  intraeystic  variety. 

When  a  number  of  cysts  are  crowded  together,  they  not  unfrequentl^'  become  con- 
tnvtil  by  the  absorption  and  destruction  of  their  walls,  produced  under  the  inflnence 
t>f  niotual  friction  and  compression,  always  great  in  old  and  Inrge  growths  of  tliis 
Iriml.  Ill  this  manner  irregular  cavities,  cells,  or  ebamlK'rs  are  fornu'd,  varying  in  shape 
iui< I  size,  admitting  of  a  free  interchange  of  their  more  licjuid  contents,  and  even  of 
broken-tlown  8<jlid  matter. 

In  rfganl  to  their  contents,  proliferous  cysts  exhibit  no  uniformity.  Generally, 
inik'cd,  they  are  of  the  most  diverse  c-baraL^er ;  thus  one  may  contain  senim,  cither 
dwr,  turbid,  or  sanguinolent ;  another  a  jelly-like,  gummy,  or  colloid  substance  ;  an- 
other hhuid,  or  blood  and  serum ;  and  a  fom  th,  pt-rhaps,  some  solid  materiid,  innocent 
ormaligunnt.  Skin,  epithelium,  hair,  teeth,  and  bones,  intermixed  with  fatty,  oleagi- 
nous, or  sebaceous  substance,  are  occasionally  found  in  them,  especirdly  in  certain  cysts 
of  the  ovary  developed  imdor  the  infln<'nce  of  extra-uterine  pregnancy;  Cor  in  all  such 
cases  these  products  are  evidentl3'  merely  fo>t^\l  debris.  'Ilie  tinid  within  the  cysls 
aliTHys  contains  .ilbumen,  and,  not  unfrequcntly,  also  blood  disks,  pus  corpuscles,  and 
cLftlesterine. 

The  walls  of  these  cysts,  always  thin  at  first,  eventually  acquire  great  thicknesR, 
firmncM  and  strength,  to  enalde  them  the  more  readily  to  resist  the  jjressnre  oT  their 
ontentd.  In  their  structure  they  are  essentially  cellulo-tibrous,  with  a  strong  len- 
flfncy,  in  the  ohler  and  larger  formations,  to  various  degenerations.  The  walls  of 
tlie  secondary  cysts,  and  the  septa,  or  internal  partitions,  are  composed  essentially  of 
sifflilar  material.  The  cysts  are  always  lined  with  epithelium  ;  and  villotis  growths, 
highly  vascular,  and  indicative  of  the  existence  of  gland-structures,  are  oft^-n  found 
scattered,  in  patch-like  sfwts,  over  their  inner  surface.  The  bloodvessels  are  large 
Md  numerous,  a  circumstance  which  fully  explains  the  rapidity  of  their  growth,  the 

jrsitj  of  their  contents,  and  tbe  euormouB  size  whit  h  they  occasionally  attain. 


Owing  to  the  delicacy  of  their  walls,  and  their  liability  to  disease  from  continued  pres- 
giire,  the  vessels,  especially  the  veins,  occasionally  give  way,  causing  a  considerable 
cJl'Hsion  of  Ijkiod,  more  jiarticiilarly  in  old  broken-down  c^'ste. 

The  clinical  history  of  prolifcnms  cysts  is  sutticiently  well  understood.  Many 
grow  rapidly  ;  many  attain  a  large  bulk  in  a  few  months,  especisdly  when,  as  occa- 
sionally happens,  they  pass  into  sarcomatous  growths  with  rounded  or  spiudle-shupi 
cells.  Some  advance  slowly' ;  and,  now  and  then,  one,  after  having  attained  a  certai 
size,  rcmiiins,  for  a  time,  apparently  stati«juary,  but  this  is  unasual,  and  I  have 
knowledge  of  any  facts  which  warnuit  the  assertion  that  a  spontaneous  cure  ev( 
takes  place.  In  the  older  and  larger  cysts  of  rapid  growth  ulceration  sonietim 
arises,  followed  by  a  partial  evacuation  of  their  contents,  and  the  protrusion  of  t 
intracystic  structures.  Rupture  of  the  parent  cyst  under  violence  is  another  a 
still  rarer  occurrence.  Proliferous  cysts  occasionally  take  on  malignant  action,  eilli 
of  the  encephaloid  or  epithelial  tyi>e,  years,  perhaps,  after  their  origin,  the  cancerous 
matter  being  deposite<l  either  in  the  cjst-wall  or  iji  its  contents,  limited,  in  most 
cases,  to  si.>ecial  localities,  its  general  dilfusion  lieing  excee^lingly  uncommon.  A 
recurring  tendent-y  is  sometimes  witnessed  in  jiroliferous  cysts,  so  persistent  and 
inveterate  as  to  invest  the  secondary  growths  with  a  character  hardJy  less  maligna 
and  fatal  tlLin  the  carcinomatous. 

The  age  at  which  these  cysts  apjx-ar  is  valuable.     In  the  breast  and  ovary  th 
often  arise  soon  at\er  puberty,  but  their  favorite  period  of  attack  here,  as  elsewhe 
is  after  the  thirtieth  year.     In  the  thyroid  and  prostate  glands  they  are  most  fi*equ 
in  elderly  subjects. 

The  diagnosis  of  proliferous  cysts,  often  extremely  difficult,  is  liased  chiefly  upon 
tlie  history  of  the  case,  and  the  consistence  of  the  tumor,  some  portions  of  which  are 
usually  soft,  or  suft  and  fluctuating,  while  others  are  hard  and  firm,  iu  consonance 
with  the  character  of  their  contents,  and  the  nature  and  amount  of  the  overlying 
structures.  Involvement  of  the  neiijhboring  lymphatic  glands  is  never  present.  The 
prognosis  may  be  gathered  from  what  precedes. 

Trenlmeiit. — Cystic  tumors  are  never  iM^'uefited  by  constitutional  medication,  except 
in  80  far  as  it  may  have  a  ten<lency  to  imi)rove  the  general  health,  and  thus  retard  their 
development.  Their  contents  do  not  seem  to  be  amenable  to  the  action  of  the  absoi  b- 
ents.  When  they  are  8ituate<l  superficially  and  are  of  small  size,  their  growth  is 
sometimes  retarded,  although  they  are  seldom  cured,  by  cnmijression,  and  by  sor 
befacient  applications,  particularly  the  dilute  tincture  of  iodine.  A  more  certain 
plan  is  to  break  the  cysts  or  incise  them  subcutancouslj",  so  that,  their  contents 
having  escapefl  into  the  surrounding  cellular  substance,  their  walls  maj*  collapse, 
and  ultimately  unite  by  adhesive  inliammation.  AVhen  the  tumor  is  deep-se*Tted, 
iodine  injections  may  sometimes  be  advantageously  employed,  the  ojveration  being 
performed  in  the  same  manner  as  in  hydrocele  of  the  vaginal  tunic  of  the  testicle. 
A  seton,  ton,  is  an  eligible  procedure.  When  the  cysts  are  lari;e  or  numerous,  and, 
above  all,  when  tlic  primitive  textures  are,  in  a  great  measure,  if  not  entirely,  annihi- 
lated, the  only  course  likely  to  succeed  is  excision  of  the  entire  mass,  care  being 
taken  not  to  leave  the  slightest  remnant,  for  fear  of  reproiluctifui.  Too  much  stress 
cannot  be  laid  upon  this  injunction.  PVjr  want  of  this  precaution,  I  have  known  a 
patient  to  l)c  obliged  to  submit  to  nut  less  than  three  distinct  operations  for  the  cure 
of  a  tumor  originally  not  lai'ger  than  a  pigeon's  egg.  A  secreting  surface,  hardl}- 
the  size  of  a  pin's  head,  is  capable  of  rcawnkeiiing  disease.  Removal  may  some- 
times be  effected  b}"^  enucleation ;  at  other  times,  and  more  fienerall}-,  a  minute 
dissection  is  necessarj'.  The  proceeding  need  not  be  at  all  blood}-,  uidess  the  tumor 
is  seated  among  very  vascular  parts,  or  the  knife  is  carried  too  far  away  from  t 
encysted  mass. 

2.  HTDATID  TUMORS. 

The  hydatid  tamor  so  closely  resembles  the  cystic,  that  it  might  without  much 
impropriety  bo  doscribcfl  as  a  mere  variety  of  it.  It  differs  from  it,  however,  in  one 
essential  particular,  that  is,  it  contains  an  entozoon,  parasite,  or  vesictdar  worm, 
tnclosod  in  a  distinct,  separate  sac,  originally  describefi  by  Laennec  under  the  name 
of  ncephalocvst,  a  term  signifying  headless  blad<lcr.  The  organs  in  which  it  ia_ 
most  cnramonly  found  are  the  liver,  ovar^-,  and  uterus.  It  is  also  met  witli.  althon^ 
much  less  frequently,  in  the  mamma,  brain,  testicle,  kidneys,  Itmgs,  bones,  eeroi 
cavities,  and  sulK'iutaneons  connective  tissue.    In  my  cabinet  is  a  beautiful  spcrimen 


wf  hydatid  ttimor  which   I  removed  from  the  deltoid  muscle  of  a  yoimg  man,  a 
patieot  at  the  College  Cliaic 

Varying  in  volume  between  a  mustard  seed  and  a  small  orange,  the  entozoon  is  of 
li  globular  figure,  of  a  whitisii,  scmi-npaquc  apjtearanccj  luiil  romposed  of  a  %'esicle, 
or  blailder,  filled  with  serous  fluid,  siud  surrounded  by  a  celluln-fibrous  capsule,  which 
thus    isolates   and   protects    it   from 


the  circumjacent  structures.  It  is 
(itsUally  gregarious,  numbers  of  them 
iuliabiting  a  common  cyst,  as  in  fig. 
30 ;  sometimes,  however,  there  is  only 
a  Bolitary  one,  which  is  tben  commonly 
proportionately  lai^e,  Tlie  contents 
uf  the  animal  are  of  a  clear  limpid 
character,  remarkably  saline  to  the 
taste,  but  destitute  of  odor  and  coagu- 
lability. The  inclosing  cyst  is  fibrous, 
or  cellulo-fibrous,  more  or  less  vascu- 
lar, and  possessed  of  considerable 
etrengtli.  It  is  evidently  a  kind  of 
adventitious  membrane  fornned  out  of 
plastic  matter.  Between  this  cyst  and 
the  parasite  there  is  commonly  a  soft, 
pnlpy,  dirty-looking  Bubstouce,  the 
precise  nature  of  which  is  undeter- 
mined.    Owing    to    its    endn<Ti.>uou6 


Fig.  80. 


Hjdktlda  ineloMd  in  t  eommoD  C^it. 


mode  of  generation,  a  largo  hydatid  sometimes  contains  several  smaller,  one  within 
another,  like  so  many  pill-boxes. 

Although  the  hydatid  itself  consists  of  two  distinct  layers,  it  is  generally  so  weak 
and  delicate  as  to  break  under  its  own  weight  wben  removed  from  its  inclosing  cyst, 
shrinking  into  a  soft,  pulpy  mass,  not  unlike  the  white  of  a  hard-boiled  egg,  both  in 
«p|>earance  and  chemical  composition.  The  inner  surface  of  the  parasite  is  studded 
with  numerous  little  bodies,  seen  in  fig.  31,  res«'mbling  diminutive  fish-spawn,  hardly 
an  large  as  a  grain  of  sand,  of  a  spherical  shafie,  and  of  a  grayish  color,  each  con- 
irifiting  of  a  delicate  cyst,  filled  with  echinococei.  The  echinococci,  deriving  their 
origin  and  support  from  the  hydatid,  soon  lose  their  connection,  and  thus  acquire  an 
independent  existence,  great  numix-rs  being  often  seen  floating  about  in  the  parent 
liquor  when  they  are  j'et  hardly  the  two-luindredth  part  of  an  inch  in  dinmcter. 

Each  echinococcus  consists  of  a  body  and  a  head,  the  latter  being  encircled  by  a 
row  of  teelh  naturally  concealed  in  a  narrow  cletl,  but  capable  of  projecting  itself. 
The  body,  composed  of  solid,  grannhir  matter,  has  a  curiously  speckled  ap[iearanre, 
dae  to  the  presence  of  numerous  ovoid  spots  immediately  beneath  its  outer  coat. 


Fig.  81. 
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Fig.  33. 
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teeth,  or  booklets,  are  spinous,  sharp,  and  perfectly  characteristic.  They  are 
not  easily  decomposed,  and  are,  therefore,  capable  of  nflWrding  important  diagnostic 
Information.     The  various  appearances  here  described  are  well  illustrated  in  fig.  32. 

Hydatids  are  much  less  common  in  this  country  than  in  England,  France,  and 
Oermauy.  Nowhere,  however,  are  they  so  prevalent  aa  in  Iceland,  where,  according 
to  Kflchricht,  a  sixth  part  of  the  pojiulation  is  infested  with  them.  Men  are  more 
sabject  to  them  tlian  women  ;  and  it  is  obvious  that  tlie  ova  of  tiie  parasite,  derived 
tor  the  most  part  from  the  dog,  are  introduced  into  the  stomach  with  the  food,  fr<tm 


TUMORS,    OB    MOBBIU    GROWTUS. 


whifh  they  afterwards  find  their  way  Luto  the  different  tissues  and  organs  of  the  body. 
In  one  distiiet,  where  the  di(»ease  is  most  common,  mul  where  the  inhabitants  are 
accustomed  to  eat  raw,  smoked  mutton.  I>r.  UjaltelLn  reports  that  nearly  evi 
adult  slieep  and  every  third  person  are  atlected  with  the  disease. 

Hydatids  are  u»»uall>-  Bhorl-lived,  rarel_v  laslinjj  beyond  a  few  years.   Various  cam 
may  destroy  them,  as  suppuration,  gangrene,  the  gradual  desiccation  of  their  oouttn 
and  the  pressure  of  their  youug.    Under  such  circumstances,  the  inclosing  cyst  is  of 
remarkably  tliickenwl,  and  even  partially  transformed  into  fibrous,  fibro-ca.rlilagino 
or  calcareous  matter.     I  have  seen  instnuces  where   it  hud  assumed   an  appearance 
similar  to  the  interior  of  an  aneurismal  sac.     Great  mischief  eventually  arises  Iro 
their  presence,  es|Krcially  daring  their  decay,  from  the  violent  irritation  which  th 
excite.    A  hydatid  of  the  liver  occasionally  iudaces  fatal  peritonitis ;  and  the  hard< 
struutorea,  the  osseous  not  excepted,  are  not  always  capable  of  withstanding 
progress.     In  one  case  a  parasite  of  this  kind  perforated  the  scapula.     In  the  lun 
acA'phalocysts  sometimes  tlnd  their  way  into  the  bronchial  tubes,  from  which  they 
allerwards  ejecte«l  by  exiwctoralion.     In  the  kidneys  they  are  commonly  voided  wii 
the  urine,  either  whole  or  piecemeal. 

L'nder  the  term  "  mullilocular  echinococcus  tumor,"  or  "alveolar  hydatid  tumor, 
Virchow,  Carriere,  and  other   aiUhors    have   described   a   form   of    this   atleeti 
which  differs  from  the  ordinary  variety  of  hydatid  cyst,  particularly  in  its  structu 
Instead  of  a  cavity  inclosing  more  or  less  rounde<l  vesicles,  it  consists  of  a  mass 
solid  tissue,  strewed  over  with  small,  transparent  bodies,  resembling  jelly.     Scatte 
throughout  the  membrane  are  a  great  number  of  small  cavities,  or  alveoli,  whi 
give  it  a  worm-eaten  or  spongy  appearance,  and  which  vary  in  size  from  tnie 
scopic  proportions  to  those  of  a  hemp  seed.     They  are  filled  with  gelatinous  bodi 
which,  on  minute  examination,   are   found   to  bo  composed  of  shrivelled   hyda 
membranes,  echinococci,  and    hooklets.     Tlie  tissue  possesses  a  grejit  tendency 
ulcerate,  as  is  evinced  by  one  or  more  excavations  of  various  sizes  with  ulcerati 
walls. 

A  most  striking  example  of  this  form  of  tumor,  the  external  appearances  of 
which  are  dcliueated  in  fig.  33,  came  under  my  observation  in  18f>9,  in  a  Genii; 
lilly-four  years  of  age,  who  had  long  been  in  the  habit  of  eating  pork.     Eight  yen 

previously,  he  noticed  a   swelling  on   tlie  low( 
^S*^'  and  inner  side  of  the  thigh,  which,  in  few  wee 

attaincil  the  size  of  a  fist,  after  which  it  remaini 
stationary  until  four  months  before  he  consul 
me,  when  it  began  to  increase,  and  soon  extendi 
from  the  popliteal  space  to  the  pubes,  occupyinj 
chiefly   the   inner  aspect  of  the   thigh,  where   it 
formed   a  soft,  Uuctuatiug  tumor,  from  which  1 
drew   off  thirly-fivo   ounces  of  a   dirtj-'brownish 
fluid,  looking  very  much  like  ordinary  j^cast.    O 
mouth  subseqtHUlly,  I  laid  it  open  hy  an  incisi 
twelve  inelu'S   long,  and  dissected   away   the  ex 
terior  adventitious  sac  or  lining   membrane.     It 
,,.  contained   many  C3'sts,  each    invested  by  a  false 

/    kj.-iSL^5fc      /       membrane,  and  occupied  by  pus,  the  largest  beiiia 
about  the  size  of  a  goose-egg.     The  adventitious 
sac  was  subcutaneous,  two  lines  in  Ihickness,  an 
studded  with  small  gelatinous  bodies  and  alveol 
tlie  former  of  which  presented  all  the  clinracteristi 
of  ordinary  hydatid  mcm!>raiie,  and  the   parasite 
j^^       .         with  its  hooklets.     The  fluid  in  the  adventitious 
vJ^  i^^_  J  /       ^y^^  consisted  of  pus  in  a  state  of  advanced  fatty 
^  degeneration. 

There  are  no  signs  by  which  a  hydatid  tumor 
can  be  satisfactorily  diagnosticated.  The  oidy 
positive  evidence  of  its  existt'nce,  when  it  is  seated 
in  an  intcmal  organ,  is  the  presence  of  tlie  vesic 
or  of  some  of  its  constituents,  in  the  dischargi 
as  the  urine,  sputa,  or  feces.  It  is  not  often  that 
Hyd»ad  Tumor  of  ihe  Tbigh.  an  acephalocyst  is  voided  entire;  most  generally  il 
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cornea  awaj  in  broken  pieces,  or  in  abrivelled  frao^inents,  consisting  of  booklets, 
liminsted  shreds,  milky-looking  detritus,  and  oily  partick'S,  discoverable  with  the 
ii;i<.ro8CO{)e.  When  the  tumur  is  situiiUni  sti|)t)rlicially,  or  wht'ti  it  is  de\'eloped 
wnong  muscles,  in  a  broad  bone,  the  liver,  kidney,  or  aiiimmary  gland,  it  fluftnates 
more  or  less  distinctly  on  pressure,  and  yiulds  thv  peculiar  chnracleristie  thrill,  known 
utile  hydatid  fremitus.  In  order  to  elieit  this  sign,  the  fingers  of  one  hand  should  be 
laid  \i\M\  tlie  tumor,  and  tapped  sharply  with  the  fingers  of  the  other.  Tlie  sensation 
tbiis  communicftUui  has  Ijeen  compared  by  Duvnine  to  the  vibrations  of  a  repeater 
wiuili  held  in  the  hand.  In  some  cases  it  closely  resembles  the  peculiar  crejiilating 
feel  producetl  by  pressuiv  ap[)lied  to  a  burse  of  tlie  kuee  or  to  a  ganglion  of  the 
bnil.  A  similar  sensation  is  eoninuuiicated  to  the  ear  when  the  stel  lioseope  is  used, 
iiul  the  tumor  is  pereussed  with  thu  Qii'^ers.  Not  utirrequeutly  nil  attom[)ts,  liow- 
fUT  patiently  or  skilfully  couducted,  utterly  fail  in  throwiug  any  sjitibfactrtry  light 
u|M)u  the  nature  of  the  atlectiou. 

Tilt'  diseases  with  whieh  hydatid  tumors  are  most  liahle  to  be  confounded  are  ab- 
scesses, espeeially  the  strumous  variety,  hyisertropliy  of  the  liver  and  spleen,  acenmn- 
Iftlioiisof  bile  in  the  gall-bladder  and  of  fecal  matter  in  the  large  bowel,  aneurism  of 
the  aorta,  enlargement  of  the  ovary  and  uterus,  and  varimis  kinds  of  tumors  of  the 
abdominal  ami  pelvic  viscera,  particnhuiy  the  cystic,  fibroid,  and  euce|/baloid. 

The  treatineiit  varies  according  to  the  site  of  the  hydatid.  When  the  tumor  is 
BJtuatfcd  externally,  as,  for  example,  when  it  occupies  the  mammary  gland,  a  muscle,  or 
ibone,  the  only  remedy  is  excision.  Wheu,  on  the  contrary,  it  occupies  an  internal 
organ,  as  the  liver  or  kidney,  the  proper  plan  is  to  evacuate  its  contents  with  the 
trtKiir,  and  provoke  obliterative  inthnnnialion  by  the  injection  of  a  weak  solntion  of 
ine  or  the  insertion  of  a  tent.     When  no  conlra-indicalion  exists,  a  free  incision 

ly  sometimes  l»c  advantageously  made.  Electrolysis  has  occasionally  been  suc- 
cesifiilly  praoti8e<l.  The  treatment  is  especially  adapited  to  hydatids  of  the  breast 
mjflliviT.  When  the  h^'datids  infest  the  kidney,  the  best  internal  remedies  are  oil  of 
tuqrentuie  and  nitrate  of  pot&ssa,  in  moderate  doses,  repeated  several  times  in  the 
twenty-four  hours. 


3.    MrXOMATODB  TCMORS. 

The  morbid  prodact,  originally  described  by  J.  Midler  nndor  the  name  of  collu- 
Dema,  is  now  generally  known  as  the  mucous  tumor,  ur  uiyxoina,  from  the  fact  that 
it  is  essentially  composed  of  mucous  nialerial,  whieh  thus  imparts  to  it  its  distinctive 
ffcjitiires.  In  some  pathologicfil  treatises  it  figures  as  a  varietj'  of  sarcoma  with 
tile  prefix  of  "gelatinous"  or  "nct-cellcd."  Its  characteristic  mucnus  constituent  is 
ftpR'M'nteti  in  the  normal  state  by  the  jelly-like  matter  of  the  umbilical  conl,  liy  the 
tinbryonic  tissues,  and  by  the  vitreous  humor  of  the  adult  eye.  A  young  myxoma 
dnsely  resembles,  in  its  physical  properties,  a  mass  of  fat ;  and  cases  ai'c  met  with  in 
*hiili  the  one  is  directly  convertilile  into  the  other  by  an  increase  or  decrease  of  the 
ri^pccUve  constituent  elements. 

The  characteristic  features  of  the  myxoma  arc  elasticity  and  softness.  Its  consist- 
ence, Ln  were  r,  is  by  no  means  uniform.  Occasionally  the  whole  mass  has  a  tremu- 
lous, Jelly-like  look  and  feel,  as,  for  example,  in  certain  colloid  formations;  sometimes 
ithKs  an  infiltrated,  oedematous  appearjince,  iind  readily  pits  on  pressure;  and  now 
Mi  then  it  fluctuates  like  a  cyst.  In  rare  cases  these  various  properties  are  asso- 
ciated in  the  same  specimen.  The  older  growths  are  always  harder  than  the  recent, 
tbc  former  generally  containing  more  solid  matter  and  the  lr»tter  luure  mucous. 

Two  essential  elem(;nts  enter  into  the  composition  of  a  myxoma,  a  fibrous  base- 
ment structure  and  an  intercellular  substance.  i>ervaded  by  bloodvessels,  generally  so 
distinct  as  to  be  easily  recognized  by  the  naked  eye.  The  basement  struclure,  the 
proper  stroma  of  the  tuuior,  belongs  essentiaUy  to  the  developmentnl  series  of  con- 
nective tissues,  and  yields  on  pressure,  when  cut,  au  intercelhular  substance  of  a 
platincms,  tenacious  consistence,  like  the  white  of  an  egg,  or  a  solution  of  gum 
arabic,  and  jierfectly  free  from  milky  juice.  The  fiuid  thus  obtained  exhibits  under 
t/ie  micrniicope  numerous  cells,  of  varying  forms  and  sizes,  for  the  most  part  round, 
OQgnUr,  stellate,  spindle-shaped,  or  net-like.  Many  of  the  cells  are  of  great  length, 
I  if  Uicy  wore  beaten  out,  with  very  thin,  tapering  extremities.  Some  of  the  cells 
several  nuclei,  others  only  one,  and  many  of  them  are  connected  in  such  a 
it  MS   to  present   an   appearance  as   if  they   were   fused   together.      In   the 
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young  myxomatous  growths,  abounding  in  mucous  material,  the  round  and  angu- 
lar cells  are  most  conspicuous,  whereas  in  the  old  there  is  a  preponderance  of  tJie 

stellate  and  spindle-shaiHjd,  which  not  an- 
Fig.S4  fre<^{iieully  exhibit  an  anastumotio  and 

areolar  arrangement,  rendered  very  dia- 
tinct  on  the  addition  of  a  solution  of 
iodine  or  carmine,  as  in  fig.  34,  from 
Liicke.  Besides  these  elements,  the  mor- 
bid mass  often  contains  fat  cells,  fibrous 
tissue,  both  white  and  elastic,  and  car- 
tilage in  varying  proportions,  thus  giving 
rise  to  certain  subdivisions,  as  the  lipo- 
matous,  fibrous,  and  cartilaginous. 

Among  the  more  perfect  types  of  the 
mucous  growths  are  the  gelatiuoid  polyps 
of  the  U08C,  etir,  and  uterus,  non-malig- 
nant colloid  tumors,  especially  those  de- 
veloped in  the  parotid  region,  cystic 
neuromas,  ami  sero-cystic  tumors  of  the 
mammary  gland.  They  occur  cliietly  in 
young  subjects,  in  the  subcutaneous  and 
intermuscular  cellular  tissues,  particu- 
larly uixm  the  thigh,  back,  shoulder, 
neck,  and  trunk,  in  the  mucous  cavities,  in  the  hilus  of  the  kidney,  and  in  the  nerves 
and  bones,  in  the  latter  of  which  they  usually  take  their  starting-point  in  the  medulla. 
More  or  less  mucous  matter,  such  as  distinguishes  the  myxoma,  is  often  found  in 
goitrous  and  other  cysts,  ser^-ing  to  impart  a  mixed  character  to  the  morbid  growth. 
The  myxoma  has  only  a  very  feeble  circulation,  and  is  therefore  usually  of  slow 
growth  and  of  small  size,  though  occasionally  quite  the  reverse  is  the  case,  the  tumor 
advancing  with  rapid  strides  and  acquiring  a  large  bulk.  Such  an  occurrence  will 
be  most  likely  to  happen  when  the  morliid  mass  abounds  in  embryonic  material  and 
in  round  cells  with  several  nuclei-  Althongh  generally  essentially  benign,  mucous 
tumors  may,  in  consequence  of  their  active  proliferation,  and  their  remarkable  power 
of  combining  with  other  tumors,  occasionally  assume  a  heterologous  and  decidedly 
malignant  character. 

The  myxoma  is  liable  to  hemorrhage  from  the  accidental  rupture  of  its  vessels,  bat 
it  rarely,  if  ever,  ulcerates  or  mortifies.  The  older  portions  often  undergo  the  fatty 
degeneration,  and  the  cells  of  such  portions  are  occasionally  occupied  by  mucous 
matter,  as  a  retrogressive  movement. 

The  diagnosis  of  such  a  growth  cannot  be  easily  solved  before  extirpation,  except 
when  it  occupies  a  mwcous  canal.  When  situatetl  under  the  skin  or  among  the 
muscles,  its  slow  development,  its  soft,  elastic  consistence,  its  moViility,  the  integrity 
of  the  general  health,  and  the  absence  of  pain,  discoloration  of  the  skin,  and  involve- 
ment of  the  neighboring  lymphatic  glands  may  assist,  but  cannot  positively  determine, 
the  diagnosis. 

No  remedies,  local  or  general,  exercise  any  control  over  this  variety  of  morbid 
growth.  Removal  is  effected,  according  to  the  situation  and  volume  of  the  mass, 
with  the  forceps,  ligature,  ^craseur,  or  knife.  Recurrence  will  not  be  likely  to  happen 
if  tlie  operation  be  well  performed- 


4.   L1POMATOU8  TUMORS. 

The  lipomatous  or  fatty  tumor  is  not  only  verj'  common,  but  may  occur  in  any  pai 
of  the  body,  not  even  excepting  the  hand,  foot,  fingers,  and  toes.  It  is  seen,  however, 
mcirp  frequently  about  the  back,  shoukler,  and  arm  tlian  in  any  other  regions.  The 
uiqjer  eyelid  is  also  a  common  seat  of  it.  SdUielimes,  but  more  rarelv,  it  is  developed 
in  the  orbit  of  the  eye,  the  walls  of  the  abdomen,  iierineum,  labium,  and  underneath 
and  even  in  the  substance  of  the  tongue.  Keceully,  at  the  College  Clinic,  I  removed  a 
tumor  of  this  kind,  the  size  of  a  large  orange,  from  the  left  temple  of  a  man,  thirty- 
five  years  old ;  and  one  of  my  former  assistants,  Dr.  Ratfleld,  has  met  with  a  case  of 
adipose  tumor  on  the  forehead.  Large  masses  of  fnt  occasionally  form  in  the  inter- 
nal cavities  oC  the  body,  as  in  the  omentum  and  mesentery,  and  around  the  kidneys 
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The  number  of  falty  tumors  varies,  in  different  eases,  from  one  to  several  huntlrecl. 
In  general,  they  are  solitary,  or,  at  most,  tliere  are  only  two  or  three,  occupjing  dil- 
fervnt  regions  of  the  body,  or  grouped  more  or  loss  clo^fly  togellier.  In  a  physirian,  a 
former  meml)er  of  my  class,  thirty-eight  years  of  age,  I  counted  upwards  of  two  bun- 
drcd,  from  the  volume  of  a  small  [lea  to  that  of  a  hirge  marble.  They  rill  had  a  doujihy, 
iiiel:uitic  feel,  and  most  of  them  were  of  a  glohular  shape,  a  few  being  slight!}-  flal- 
tencd  or  compressed.  They  were  situated  prinei[)ally  on  the  forearms,  inside  of  the 
thighs,  loins,  abdomen,  and  pectoral  regions,  the  latter  of  which  were  literally  covereil 
•Tjth  them.  None  existed  on  the  head,  Deck,  and  up|>er  part  of  the  baek.  The 
general  health  was  good,  and  the  tumors  bad  been  first  observed  about  sixteen  years 
previously.  During  two  severe  attaeks  of  acute  disease,  accompanied  with  great 
eraaoiation,  many  of  tb(-m  entirely  disappeared.  Dr.  Nott,  of  New  York,  has  men- 
tionod  to  me  the  particulars  of  a  similar  ease. 

In  their  volume,  these  growths  range  from  a  small  pea  to  that  of  an  adult  head. 
Sometimes,  indeed,  they  are  muoh  larger,  measuring  many  inches  in  diameter,  and 
projecting  a  great  disUince  beyond  the  sur- 
(aci.\  I  am  indebt<.'d  to  Professor  lieidy  for 
a  WM?tion  of  a  fatty  tumor  which  weighed 
upwards  of  seventy  pounds;  it  w.ns  re- 
moved, after  death,  from  the  abdomen  of 
an  elderly  person,  and  contained  large 
m.nsses  of  bony  matter.  Dr.  Bray,  of 
Evanaville,  Indiana,  extirpated  a  growth 
of  this  kind  wliich  weighed  nearly  forty 
pounds.    Tlie  patient  made  a  good  recovery. 

In  their  form,  fatty  tumors  are  generally 
somewhat  glol>uIar,  with  a  lobul.ited  sur- 
fkoe,  as  in  tig.  3.^,  from  a  specimen  in  my 
ooUection;  as  they  augment  in  volume,  how- 
ever, they  are  liable  to  Ijecome  elongated, 
and  to  assume  a  pyriform,  gouiil-like,  or  po- 
donotilated  e.onfiguration.  These  chauges, 
no  doubt,  dejiend  upon  their  weight,  by 
which  they  are  gradually  dragged  out  of 
their  original  shape,  .ns  well  as  position. 
For  the  same  reason  they  sometimes  shift 
their  »eat,  descending  from  the  point  where 
they  originally  a])peared  to  one  below  it, 
perhaps,  several  inches  distant.  Thus,  a 
Ifttty  tumor  developed  in  the  groin  has 
been  known,  in  time,  to  pass  down  Ix^tween 
the  scrotum  and  the  thigh.  This  miiirntory 
tendency,  which  is  of  special  interest  in  a  diagnostic  point  of  view,  is  most  com- 
mon in  those  parts  of  the  body  which  are  m<ist  abundantly  sup])lied  with  loose  cellular 
substance,  and  in  those  cases  in  which  the  tumor  has  a  large  bulk  and  a  jiedunculated 
attach  meut. 

The  fatty  growth  is  always  surrounded  by  condensed  eellular  tissue,  which  thus  serves 
IS  a  kind  of  capsule,  by  which  it  is  connected  more  or  less  firmly  to  the  piirts  arouml, 
the  strength  of  the  adhesions  Iteiug  generally  in  proportion  to  the  age  and  bulk  of  the 
tamor,  and  tlie  antoimt  of  pressure  which  is  exerted  upon  it  during  its  development. 
Attached  to  the  inner  surface  of  this  covering  are  numerous  processes,  which,  dipping 
into  the  interior  of  the  growth,  separate  it  into  lobes,  lobules,  and  granrdes,  until  the 
component  tissues  are  resolved  into  their  ultimate  elements.  Those  [>rocesses,  wliich 
are  usually  very  delicate,  are  OLTasion.allv,  as  when  there  is  a  h3'{>ertrophic  cuudition 
of  the  fibro-cellular  substance,  very  dense  and  tough,  forming  distinct  bands,  of  a 
whitisli  or  grayish  color,  between  the  tliiferent  structures. 

When  a  fatly  tumor  contains  im  unusual  quantity  of  fibrous  matter,  as  when  its 
capsule  and  intersecting  processes  a i-e  very  thick  ami  dense,  it  constitutes  that  form 
of  morbid  growth  to  which  MiiHcr,  Hokitansky,  Gluge,  and  other  German  histolngists, 
have  applied  the  terms  mixed  lijjoma,  steatoma,  and  lardaceous  tumor.  Tlie  name 
flbrf>latty  would  be  more  appropriate,  although  the  distinction  is  of  no  practical 
r&lne. 
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Fatty  growths  gemenDj  ibcci»k  tvtj  Bole  Uofid,  aiid  tbey  therefore  seldom  bleed 
■ocii  wbea  thtf  are  tiEtupalcd.  It  i»  o«Ij  vWs  tbey  are  of  large  size,  or  of  ver}' 
n|Nii  derdopmaii^  liiat  tbcy  are  Bkelr  to  b«  vfcfj  rascular.  The  capsule  and  it« 
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ftcrrc  to  coDilnct  tbc  tiwIb  alo  the  interior  of  the  morbid  mass,  and  to 
dirert,  as  it  vere.  the  distribution  of  their  branches  and 
nuaificatiotta.  Aa  the  tomor  i»  alwajs  free  from  pain. 
and  tofefaat  vi  the  ra^st  manipulation,  it  may  be  i-oii- 
daded  tkat  it  doca  not  receive  many  nerves.  A bsorl>ent 
fCBKia  abo  exist  sparinglj.  It  may.  furthermore,  be 
inCerred  tiHt,as  the  general  health  ii<  usually  unimpaired 
throaghout  the  whole  progress  of  the  atfection.  howt^ver 
pcolractBd,  it  does  not  pOBsecn  any  important  sympathetic 
relations  with  the  gcn»al  economy. 

The  minute  stroeture  of  this  form  of  tumor  is  well  dis- 
plays:<«i  in  fig.  36.  It  i$  bade  op  of  cells,  exactly  .similar 
•-o  tlioseof  natural  fat,  interspersed  through  ctiniiective 
ti;»»ue,  as  seen  in  the  Larger  drawiug:  the  small  figure  a 
represcDts  isolated  cells.  <;howing  the  crystalline  nucleus 
of  maigaric  arid.  Various  other  substances,  of  tin  ad- 
ventitious character,  are  goieraDj  pereeiTcd  aader  the  microscope,  more  especially 
in  the  t»lcler  growths. 

Tlie  fatty  tumor  often  sends  proloogatioas  around  the  muscles,  tendons,  faaciip, 
vesHcls.  and  other  structures.  Thus  in  the  neck  it  occasionally  extends  deeply 
between  the  tr.ichea  and  oesophagus,  dips  in  between  the  carotid  artery  and  jugular 
vein,  or  passes  down  Ix-hind  the  sternum  and  clavicle  into  the  chest.  A  fatty  growth 
of  the  wall  of  the  abdomen  is  sometimes  prolonge«i  into  it$  cavity;  and,  on  the  ulher 
hnud,  such  a  tumor  occasionally  begins  in  the  subperitoneal  cellular  tissue,  and  ulti- 
mately descends  through  the  inguinal  canal,  or  through  some  Mlmormal  otitlet,  down 
intr)  the  scrotum,  thus  simulating  hernia  of  the  groin.  All  such  arrangements  must 
necessarily  greatly  embarrass  both  the  diagnosis  and  the  att«;mpts  to  remove  the 
morbid  mass. 

Fatty  tumors  are  generally  easily  recognized  by  their  soft,  doughy,  semi-ehustic 
feel,  their  mobility,  their  well-define<l  outline,  their  uniform  lons-istence,  their  Inbu- 
late<l  surface,  their  tardy  pnjgress,  aud  their  indolent  disposition.  Some  are  (H-dim- 
culnted,  some  penflulon?*,  some  pyriform.  or  gounl-like,  some  flattenetl,  as  if  t-om- 
pressed,  and  some  ramiforra,  proi-esses  extending  in  different  directions  among  the 
mus<-les,  vessels,  and  other  structures.  Therv  is  no  pnin,  no  tenderness  on  pressure, 
no  impsiiruient  of  the  health,  uo  enlnrgemerrl  tif  the  sulK-utantous  veius,  and  no  inton- 
venience,  except  what  is  occasioned  by  the  situation.  Intlk.  aud  weight  of  the  growth. 
Inflaraiuation,  suppuration,  ulceration,  and  even  gangrene  may  occur  in  these 
growths,  usually  induced  b^-  mechanical  pressure,  caustic  ai»plitations,  or  inefficient 
nourishment,  in  conse<iuence  of  a  loss  of  their  vascular  and  nervous  supply  from  the 
pendulous  or  overgrown  character  of  the  morbid  mass.  In  a  tumor  of  this  kind, 
about  the  volume  of  an  orange,  which  I  removed  from  the  top  of  the  left  shouMer 
of  a  girl  eighteen  j'ears  of  age,  the  ulcer  had  a  remarkably  foul,  unhealthy  asi^ect, 
witli  thin,  everted  edges;  the  pain  was,  at  times,  very  severe,  and  the  discharge  was 
of  a  saniourt  nature,  iutermixe<l  with  globules  of  fat.  Various  attempts  ha<l  been 
made,  liut  without  success,  to  heal  it  up,  aud  no  cause  could  be  assigned  for  its  forma- 
tion. The  general  health  had  lH?en  a  grKwl  deal  imj)aired,  aud  then'  had  latterly 
been  some  irregularity  of  the  menstrual  function.  The  ulcer  was  included  in  two 
incisions,  and  a  speedy  recovery  was  the  result. 

Again,  such  tumors  now  anrl  then  undergo  the  fibrous,  cartilaginous,  or  osseous 
degeneration,  not  uniformly,  l>tit  at  certain  points  of  their  extent.  No<luk'S,  varying 
in  size  from  a  hazel-nut  to  a  pullet's  egg,  may  thus  be  formed,  having  a  finn,  chnrac- 
teristic  consistence,  more  or  less  movable,  and  contrasting  singularly  with  the  other 
structures.     Finally,  they  occasionally  contain  cysts  filled  with  various  kinds  of  s\\\>- 
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stances,  as  oily,  serous,  tnDCOUs,  or  gelatinous.     The  walls  of  the  cysts  may  be  very 
tliin  atjci  trauspareut,  or  thick,  opuijuo,  niul  pt-rhups  evuu  partiull}'  eulcitied. 

Fatty  growths  generally  arist*  without  tiiiy  assignable  lause.  Sometinies,  thoutrh 
very  rajvly,  their  development  is  apparently'  ilue  tu  external  injury,  as  a  blow,  (■ontn- 
gion,  or  pt.'rststent  mechanical  compression.  It  is  nmst  conimun  in  youn^  ti<Uilt,s  wnd 
miiMle-aged  persons.  Occasionally  it  la  congenital,  as  in  the  interesting  eases  reported 
by  Jolinson,  Gay,  and  otluMS. 

The  medical  treatment  of  this  class  of  morbid  growths  is  most  unsatisfactory,  as 
thm'  is  lio  remedy  which  seems  to  be  capulde  of  arresting  their  progress,  or  of  causing 
their  removal.  The  instance  of  Sir  Benjamin  C.  Urodie,  in  whicii  he  succeeded  in  <lis- 
persinga  large  mass  of  fat  from  a  man's  chin  and  neck,  by  the  free  and  persistent  use 
of  the  oHicInal  solution  of  potassa,  may  ho  regarded  as  a  lenmrkabh?  example  of 
srwxl  Inek.  All  local  means,  as  systematic  compression,  and  sorbefacient  bjtions, 
iinimrnts,  and  unguents,  are  equally  useless,  the  absorbent  vessels  being  seemingly 
inc!i|iHt)le  of  responding  to  their  action. 

The  manner  of  excising  such  tumors  is  generally  snifieiently  simple.  Any  diseas<'d 
skin  that  may  exist  should  be  remove<l  along  witli  the  morbid  mass,  whicli  should  Ik? 
enucleated  by  a  rapi<l  dissection,  care  being  t.-iken  tbnt  not  a  particle  of  the  dejjosit 
islctl  behind;  otherwise  reproduction  mny  t:ike  place.  Wlien  the  tumor  is  super- 
ficial, the  operation  is  easily  perlbrmed  and  soon  over;  but  when  it  is  deep-seated,  or 
whi'u  it  sends  processes  among  the  surrounding  structures,  it  may  Ite  one  of  great 
•lilHculty  and  i^rplexity,  requiring  consummate  skill  and  a  most  thorough  knovvliilge 
of  the  anatomy  of  the  parts.  A  fatty  tumor  that  has  long  been  compressed,  as  when 
it  occupies  the  nape  of  the  neck,  shoulder,  or  buttock,  is  often  removed  with  rlitH- 
cnlty,  owing  to  its  firm  and  extensive  .idhesions.  For  the  reasons  already  mentioned, 
the  ojjeration  is  sometimes  nearly  bloodless.  I  have,  indeed,  seldom  found  it  neees- 
Kjirj-  to  apply  more  than  two  or  three  ligatures,  whatever  may  have  been  the  volume 
of  the  tumor. 

When  a  fatty  tumor  is  completely  extirfiaterl,  there  cnn  Ite  no  recurrenee  of  it.  In 
.lease of  lipoma  of  the  scrotum,  recorded  by  Mr, Curling,  in  wliich  there  was  a  recur- 
rence five  times,  ttie  new  j)roduct  was  oviflentlv  merely  an  outgrowth  of  a  part  of  the 
[wdicle  which  in  each  iustafice  hud  been  left  behind. 

\ 

6.    FIUROVS  T I' MORS. 

The  fibrous  tumor  owes  its  name  to  its  peciiliar  structure,  wlncU  strongly  resembles 
normal  fibrous  tissue.  One  of  tlie  best  examples  of  this  variety  of  morbid  growth  is 
to  l)e  found  in  the  uterus  of  elderly  femnles,  where  it  sometimes  attains  n  weight  and 
magnitude  equal  to  those  of  the  body  of  the  pntient.  It  also  occurs  in  the  connective 
tissue,  both  subcutaneous  and  inteiinuscular,  in  the  testicle,  ovai\',  bones,  nerves,  and 
other  parts  of  the  Ito^Jy.  In  my  cabinet  is  a  lai'ge  filirons  tumor,  weighing  nearly 
live  jiounds,  which  I  removed  from  the  interior  of  tlu'  scrotum  of  a  young  man  of 
twt'iity-five,  but  which  bad  no  connection  wbiitever  with  the  testicle.  A  remarkable 
filjrotm  liimor  sometimes  gnjws  pendulonsly  from  the  lobe  of  the  ear.  Certain  keloid 
formations  of  the  skin  obviously  belong  to  tlie  present  class  of  morbid  products, 
although  they  usually  contain  an  inordinate  qu.'intitj'  of  tibro-plastic  material. 
Fibrous  growths  occasionally  occur  in  the  interior  of  tlie  joints,  especially  the  elbow 
'iml  knee,  in  the  latter  of  which  they  sometimes  attain  the  volume  of  a  pullet's  egg. 
The  dura  mater,  periosteum,  and  fibrous  envelops  of  the  muscles  nre  all  liable  to 
•*"di  formations,  although  the  occtirrence  is  unusual.  Finally,  fibrous  tumors  nre 
ofh'ii  met  with  in  the  neck,  either  immediately  beneath  the  skin  or  deep  auioiig  the 
miiKcles  and  lymphatic  glsinds.  Nf>t  buig  Mgo  I  remove*!  from  a  lady,  forty-three 
ywirs  of  age,  a  small  nodule  of  this  kiuti  from  the  site  of  the  lachrym.il  sac,  whicli 
*a9  lilraost  completely  obliterated  by  its  pressure.  Certain  polyps,  as  they  are  called, 
»re  of  a  purely  fibrous  structure. 

This  growth  is  iifjt  peculiar  to  any  periwl  of  life.  The  greatest  number  of  cases, 
perhaps,  occur  in  young  adults.  In  the  uterus  and  ovarj'  it  is  most  common  in 
elderly  subjects.  It  is  sometimes  congenital,  and  I  have  met  with  it  idso  in  several 
iDeinl>ers  of  the  same  family. 

The  fibrous  tumor,  although  of  slow  growth,  may  eventually  acquire  an  enormous 
bulk,  OS  is  exemplified  in  the  immense  nmssea  which  nre  occasionally  fonnd  in  the 
oerk,  the  uterus,  and  other  parts  of  the  body.     It  feels  heavy  and  incompressible,  is 
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gloliular,  ovoidiil,  or  pyriform  in  shape,  and  has  generally  a  smooth,  even  Burface, 
altiiuugli  iiuL  uufruqutully  it  is  remarkably  iobulated,  or  marked  by  iiunieruus  dcva- 
tioDH  tiiid  di'pr*!ssiuns.  lu  the  iUlm-us  and  the  joiuts  it  is  often  attached  by  a  narrow 
neck,  while  almost  everywhere  else  it  is  in  ininiediate  contact,  on  all  siiles,  with 
the  structures  in  which  it  is  fleveloped,  its  adhesions  Ijciiig  eflected  by  connective 
tis!«ne.  Generally  solitary,  it  occasiuually  occurs  iu  considerable  niim)>er8,  moi'p  par- 
ticularly in  the  uterus,  which  is  sometimes  completely  crammed  with  it.  In  the  ca.st; 
of  a  wuraan,  sixty -six  3'ears  old,  Lebert  found  several  hundred  fibrous  tumors  s^-at- 
tered  through  tlie  subcutanenus  cellular  tissue  iu  different  parts  of  the  bo<]y.  In  the 
nervfs  upw.-irds  of  one  thousand  have  been  witnessed  in  tht;  same  person. 

The  structure  of  this  tumor  is  cbanuteristic.  As  its  n.ame  indicates,  it  is  com- 
posed of  liluous  matter,  the  fitnments  of  which  cross  each  other  in  every  conceivable 
manner,  forming  thus  an  intricate  network,  which  the  most  careful  dissection  fails 
to  unravel.  These  filaments  aro  of  A'ariable  size  and  shape,  and  are  so  intimately 
compacled  together  as  to  form  a  dense,  liim,  inelastic  substance,  so  characteristic  of 
this  kind  of  i)roduct.  It  s*  only  in  rare  cases  that  their  passage  across  each  other 
leaves  any  interspaces  for  the  lodjument  of  fluid  or  solid  matter.  Tlicy  are  of  a 
grayish  or  pale  drab  color  after  maceration,  but  in  their  natural  state  they  are  rosa- 
ceous, reddish,  or  even  purple,  their  complexion  depending  upon  the  amount  i>f  blood 
tliey  contain.  Occasionally  they  have  a  whitish,  silvery,  glistening  apjx'arauce,  like 
the  sclerotic  coat  of  the  eye. 

The  fibrous  tumor  has  seldom  any  distinct  capsule;  the  tissues  around  it  are,  it  is 
true,  usually  a  g<j'od  deal  condensed  ami  thickened,  but  the  covering  thus  derived  is 
altogether  adventitious  and  secondary,  foiTning  none  of  the  essential  elements  of  its 
growth-  Few  vcssejs  can  be  traced  into  its  substance,  and  these  are  rarely-  of  any 
cnnsifler.ablc  size ;  a  circumstance  the  more  surprising  when  it  is  recollected  what 
immense  bulk  it  sometimes  acquires.  No  reliable  chemical  examination  has  Ik'CU 
made  of  this  variety  of  tumor,  liut  it  is  probable  that  it  consists  essentially  of  gela- 
tine, as  this  substance  is  largely  furnislied  by  protracted  boiling.  Under  the  rnicrn- 
scope  it  exhibits  hypertrojthled  fdires,  between  which  are  interspersed,  sometimes  in 
grent  numbers,  small  ov»)i(lftl  or  fusifcirm  cells,  containing  bright  nuclei,  which  are 
always  rendered  very  consjiicuous  if  the  part  lie  previously  treated  with  acetic  acid, 
^^H  as  in  flg.  37,  from  a  drawing  of  one  of  my  specimens  by  Dr.  Packard. 
^^m  Growths  of  this  kind  sometimes  contain  mucus,  the  result  of  softening,  lodged  in 

^^^       distinct  cells  or  cavities,  and  thiis  giving  rise  to  a  mixed  tumor,  known  as  the  myxo- 
^L  filiroma.      Its  presence  probably  ser^'es  to  give  additional 

^^^  Fig.  87,  impulse  to  the  develoj»mcnt  of  the  tumor,  which  occasionally 

^^^^^_  \\A\  increases  with  remarkaljle  rapidity,  and  thus  soon  acquires 

^^^^^^  \«hIa'I  '^^^^^  fibrous  tumor  does   not   oil«n  take  on    malignant 

^  ^r3^K«l«  action,  although   It  is  not  incapaV>le  of  it.     Its  geucrjU  ten- 

^^F  ^^gmmm/  ,  dency  is  gradually  to  inci-ease,  to  im|)air  function,  and  ulti- 

■  "^c^^^^^H  n  raately  to  wear  out  life  bj'  its  secondary  effects.     The  older 

^^M.         ^'^^^^^Hr  formations  of  this  kind  nearly  always  contain  adventitious 

^^B  *i^^^^^^W/  ^       deposits,  especially  the  calcareous,  which  often  exist  iu  con- 

^^B  ^^^^^^^mwMl       '^iderablc  quantity.     The  cartilaginous  is  also  not  uncom> 

^^B  m^^^KmWUilf     ^^'^^i  ^'hile  the  osseous  is  rare.     Sometimes  large  cavities, 

^^H  ^'^ilw^HAllfvIS'      containing  serum,  pus,  nrtd  other  substances,  are  found  in 

^^H  '^^«9^HuH^i^      them.     In  a  case  observed  by  Paget,  a  fibrous  tumor  of  the 

^^H  ^Hj^HHR^r  uterus  contained  a  mass  of  fat  the  size  of  a  large  walnut. 

^^V  OlHHii*  Tlu'ir  progress  is  usually  painless,  cxcc]tt  when   they  com- 

pri'ss  itn|)oi-tant  parts,  the  inconvenience  which  tliey  occasion 
being  dependent  mainly  M|»on  their  weight,  bulk,  and  site. 

The  fibrous  tumor,  as  already  stated,  sometimes  takes  on 
malignant  action,  its  tissues  8er^^ng  as  a  nidus  for  the  depo- 
sition of  carcinomatous  matter.  It  is  impossible  to  deter- 
mine  what  are  the  circumstances  which  predispose  to,  or  influence,  such  an  occurrence; 
but  there  can  l>e  no  doubt  that  it  is  governed  by  the  same  laws  as  those  which  pi'e- 
siile  over  the  development  of  carcinoma  in  the  ]irimitive  structures  generally,  and 
that  the  change  does  not  consist  in  a  degeneration,  properly  so  termcil,  of  the  fibrous 
substance,  but  in  an  entirely  new  formation.  Tlu'  neoplasms,  which  were  dcsrril>cd 
in  former  editions  as  tibro-plastic  and  recurring  fibroid  tumors,  will  be  rliscusscd  in 
the  pection  on  sarcoma. 
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Tlw  diagnosis  of  the  fibrous  tumor  must  mainly  be  deduced  from  its  liistory  and 
its  consistence.  Its  grcjwtli  id  generally  very  tardy,  there  being  a  markeil  ditlt'ience, 
in  this  res|)ect,  between  it  and  tiie  carcinomatous  lurmations.  Usually  begiimiug  in 
a  littJe  hard  nodule,  or  lump,  several  years  commonly  elapse  before  it  attains  any  con- 
gidfralile  bulk,  es|Ki.'ially  when  it  is  tlevetoped  auiong  the  external  tissues  ;  its  progress 
Is  coiiii)aralively  painless,  the  chief  uiconvcnieuce  occasioned  by  it  being  of  a  mechanical 
aatnrf.  The  tumor  feels  hard,  firm,  and  inehistie,  being  more  dense  tlian  eneepliuloiil, 
but  iiDt  9o  solid  and  dense  as  scirrhus.  Its  consistence  is  usually  uiiiforui ;  nut  hard 
at  one  point,  and  soft  at  another.  It3  surface,  too,  is  commonly  smoulh  ;  and  there  is 
nrarly  always,  unless  the  growth  is  very  lai'ge,  an  absence  of  enlargement  of  the  sub- 
cutiuieons  veins.  In  its  earlier  stages  it  is  somewhat  movable,  except  when  it  springs 
ffoui  the  periosteum ;  by  degrees,  however,  it  contracts  adhesions,  and  is  thus  firmly 
fixit^l  ill  its  position. 

The  fibrous  tumor  is  rarely  amenable  to  local  or  constitutional  trtatment.  When 
fcvorably  siluate*!,  pressure,  steadily  and  systematically  ai)|)lied,  is  sounjtiraes  service- 
•We;  but  this  is  so  seldom  the  case  that  haixlly  any  calculations  of  a  curative  char- 
ot'ter  are  to  be  based  upon  it.  In  the  early  stage  of  the  development,  before  any  great 
ftnimesa  and  density  of  structure  are  attained,  a  mild  course  of  mercury  may  be  tried, 
its  comtitutional  impression  being  persistently  but  very  gently  mauitaiued  for  several 
sooeoBsive  months,  or  jUternate<l  with  that  of  iodide  of  potassium,  also  an  agent  of 
woe  consequence  in  the  softer  forms  of  fibrous  growths,  although  rarely  of  any 
benefit  in  those  of  maturer  development.  But  the  surest  remedy,  when  the  tumor  is 
Mcessible,  is  removal,  performed  early  and  elliciently,  hy  dissection  and  enucleation. 
Ht'iiiorrliugo  is  usually  sliirht,  and  recurrence  not  probaljlc,  unless,  as  sometimes  ha{>- 
pwist,  the  morbid  mass  has  become  the  ni<ius  of  carcinomatons  or  sarcomatous  tleposits. 
As  tliis  cannot  always  be  certainly  predicted,  the  prognosis  should  not  be  too  sanguine. 


6.  CAETrLAOrNOtTS  TUMORS. 

The  cArtilaginous  tumor,  first  accurately  described  by  Professor  .T.  Miilier,  under 
the  tiume  of  enchondroma,  or  chondroma,  holds,  histologically,  a  position  intormc- 
diaU'  l)elween  the  fibrous  and  osseous,  lieing  harder  than  the  former  and  softer  than 
tht  latter.  It  is  divided  by  Vircbow,  primarily,  into  ecchondroses,  which  spring  from 
tiie  itermanent  cartilages,  and  enchondroinas,  which  are  developed  from  a  non-eartilagi- 
I ulooii  basis.  The  f<»rmer,  which  do  not  rlitfer  from  the  latter  in  their  clinical  history 
tnd minute  structure,  have  a  predilection  for  the  costal,  pelvic,  laryngeal, and  tracheal 
cartilaifes,  and  they  also  form  the  movable  IxkUcs  of  tlic  articulations. 

Eni.'imndroma  occurs  in  various  parts  of  tlic  body,  as  the  parotid  and  submaxillary 
glaixlij,  the  mamma,  testicle,  and  ovary,  as  well  as  in  the  subcutaneous  and  intermus- 
cular cellular  tissues,  but  is  most  frequent  in  the  skeleton,  as  the  metacar|iHl  bones 
tnd  phalanges  of  the  fingers,  where  it  may  lie  central  or  periosteal.  I  have  seen  large 
«nd  nnmerous  growths  of  this  kind  foi-m  simultaneously  n]ion  both  [lands  and  both 
fivl,  causing  hideous  deformity'  and  almost  comfdete  loss  of  function  of  the  affected 
irts.     The  most  formidable  tumors  of  tins  kind   are   generally  met  with  in  the 

»l)Uln.  Although  they  occasionally  occur  in  elderly  subjects,  they  arc  by  far  most 
common  in  young  persons  before  the  twentieth  .year,  especially  in  such  as  are  of  a 
weak,  rickety  constitution  ;  and  they  are  often  associated  with  a  remarkably  stuntetl 
Stat*  of  the  body.  The  annexed  sketch,  fig.  38, 
from  a  specimen  in  my  possession,  conveys  a  good 
i'lcH  of  the  external  characters  of  an  enchon- 
dj'Oraa  of  a  finger. 

The  enormous  size  which  a  cartilaginous  tumor 
is  capable  of  attaining  is  well  illustrateti  in  a 
which  came  under  my  observation  in  a 
ywng  man,  twenty-six  years  of  age.  The  tumor, 
wbich  ocPU|)ied  the  right  shoulder,  had  aptHi-ared 
about  six  years  previously,  and  involved  the 
•wpiils,  humerus,  and  clavicle,  forming  an  im- 

use  mass,  of  very  irregular  outline,  excessively 

1,  forty -five  inches  in  circumference  at  the  base, 
and  weighing,  after  death,  as  was  ascertained  by  Dr.  IT.  .1.  Bigelow,  thirty-one  pounds. 
la  a  case  of  enchondroma  of  the  femur,  related  by  Sir  Philip  Crampton,  the  tumor 


Fig.  38. 
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measured  six  feet  and  a.  half  in  circumference.  Mr.  Oanigee,  in  1862,  amputated 
8ucc-es5ifiilly  at  the  hip-joiiit,  in  a  ease  in  wbicb  a  ga-owth  of  this  kind,  along  wiili  the 
thigh-bunu,  weighetl  ninety -nine  poundii, 

Tlie  !<tructure  of  etiulioudioina  coiTesponda  with  the  type  of  pcrniHnent  cartilage, 
tliat  is,  it  may  be  hyaline,  fibrous,  or  rcticnlar,  but  it  is  rarely  c<)tniK>9e<I  of  one  of 
these  varifties  alone;  on  the  contrary,  thuy  an-  all  variously  intfnninyUHl,  so  ^hat,  in 
reality,  most  tumors  of  this  kind  are  niixi'd.  Portions  of  it  undergo  different  trans- 
Jbrinations,  an<l  in  ca-ses  of  long  standing,  or  of  extraordinary  bulk,  mucous,  fatty, 
librou-s,  cartilagiuous,  calcan-ous,  osseons,  and  sarcomatous  ehaiiges  are  almoet 
always  met  with,  it  also  nut  nnfrequently  contains  large  cysts  filled  with  various 
kinds  of  snbsUinces,  either  solid  or  fluid.  To  the  hand  it  imparts  the  sensation  of 
unusual  ttiinncss  and  solidity;  it  is  destitnte  of  elasticity,  is  generally  distinctly  cir- 
curaseiilH'<l,  and  is  nearly  always  strongly  adherent  to  the  tissues  from  which  it  8]iringii. 
Its  aurfacf,  which  is  sometimes  smooth,  is  commonly  lobnlated,or  marked  by  irregular 
proraiiiences  and  depressions.  No  pain  usually  exists,  or,  if  there  be  any,  it  is  owing 
rather  to  the  pressure  which  the  tumor  ext-rts  upon  the  neighboring  parts  than  to 
any  disorder  of  its  own  sensibility.  When  the  growth  is  verj'  old  and  bulky,  there 
is  generally  great  enlargement  of  the  subcutaneous  veins,  with  a  tendency  to  softening 
and  disintegration  of  its  more  feebly  organized  jiortions. 

The  cartilaginous  tumor  varies  in  consistence,  not  only  in  the  different  stages  of  its 
life,  but  in  dilf'ereut  portions  of  its  extent.  The  older  sections  are  generally  hard, 
flrm.  dense,  cutting  with  difflenlty,  and  creaking  under  the  knife ;  the  younger,  on  the 
ci^mtrary,  are  soil,  jdniost  gum-like,  or  of  the  consistence  of  honey,  warm  glue,  isin- 
glass, or  synovia.  Sometimes  almost  tlie  entire  tumor  is  semi-liquid  ;  at  other  times 
thi'  thud  matter  is  contained  in  distinct  cysts  or  cavities,  and  in  some  cases,  again,  the 
(luid  parts  are  iutermi.xed  with  fiinrnis,  cjirtihigiuous,  or  osseous  nodules.  The  noltcr 
portit>n.s  may  Ihj  present  as  an  original  prmhici,  or  they  may  be  the  residt  of  secondary 
formation,  consequent  upon  deficient  nutrition,  or  retrogi-ade,  degenerative  changes. 

On  section,  it  is  of  a  whitish,  grayish,  or  bliush 
aspect,  and  is  characterized  by  a  peculiar  linear 
or  lobular  arraugeraent. 

Under  the  microscope  this  tumor  proaents 
numcions  cells,  as  in  fig.  39,  of  an  oval  or  rotmded 
shape,  ('nun  the  ^^^  to  ^r}^^  of  an  inch  in  diameter, 
providcil  with  one  or  two  nucleolaled  nuclei,  and 
lodged  in  cavities  of  various  size  and  form,  tiis- 
tribiiled  through  an  amorphous  hyaline,  mu(<ous, 
dimly  fibrillated,  or  coarsely  fibrous,  inttrcellular 
substance.  la  the  older  gro\vth9,  some  of  the  cells 
are  cloudy  and  shiivelled,  others  have  undergone 
fatty  degeneration,  while  «ithers.  again,  are  marked 
by  projections  similar  to  those  of  cartilage  in  process  of  ossification.  Its  principal 
constituent  is  chondrin  in  union  with  phosphate  of  lime.  The  animal  matter,  readily 
extracted  by  iToilitJg,  solidities  on  cooling  like  gelatine,  but  does  not  contain  any  of 
the  latter  substance,  as  is  shown  by  the  fact  that  it  does  not  expand  by  contact  with 
fluids. 

The  cartilaginous  tumor  is  sometimes  inclosed  by  a  distinct  cyst  of  condensed 
connective  tissue ;  at  other  times  it  is  in  immediate  contact  with  the  structures  in 
which  it  is  developed.  Its  vascularity'  is  often  very  great,  a  circumstance  which 
readily  explains  the  astonishing  rafudity  which  occasionally  marks  its  progress,  cases 
having  been  observed  in  which,  in  the  course  of  a  few  months,  the  tumor  attaine«l  the 
size  of  an  adult's  head,  or  even  of  the  patient's  chest.  8uch  an  occurrence,  however, 
is  extremely  uncommon;  for  the  development  of  enchnndroma  is  usually  singularly 
tardy,  and,  now  and  then,  it  apparently  enjoys  even  a  period  of  repose. 

Enchnndroma  is  generally  painless  and  indolent,  causing  little  or  no  inconvenience, 
save  what  results  from  its  weight  and  pressure;  sometimes,  liowever.  it  inflames  and 
ulcerates,  and  in  tliis  way  a  large  cavity  may  be  formed,  attended  with  copious  dis- 
charge and  excessive  constitutional  disturbance,  rapidly  followed  by  hectic  fever. 
Portions  of  it  may,  as  already  stated,  undergo  various  transformations,  as  the  cystic, 
fattv,  fibrous,  sarcomatous,  calcareous,  and  osseous;  and  ficgments  occasionally  degen- 
erate into  malignant  disease,  nodules  of  cartilage,  of  various  shapes  and  sizes,  being 
interspersed  through  the  carcinomatous  matter,  each  invested  by  connective  tissue. 
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^Althoogb  the  cartilaginous  tumor  is  generally  an  innocent  growth,  it  sometimes 
°^  lines  a  tnaligiia.iit  forra,  atid  miiiverous  iuslruicus  imvu  huvn  repi/rtL-d  in  whit-h  it 
irred  ailer  exlirpiition,  not  only  (jiice  but  ri-|pcaluilly.  'I'lie  ivt'urring  tt'iideiicy 
is  Well  exemplitit!«l  iu  the  remarkable  case  oLisorvuil  hy  the  late  Dr.  Ueuhvn  1).  Musse}', 
in  whieh  the  tl^*ie:l^ie  eucevsjsively  invaded  the  Jnuni,  arm,  and  shonlder,  the  second 
o[>eratioii  being  perlormed  thirteen  }eiu*a  ailer  the  lirwt,  nnd  the  last,  in  which  the 
entire 'scaptda  and  chuvicle  wore  suucessCiiIly  removed,  live  vcars  alter  the  second. 
iynae  pt'ri'ornied  ;un[>utiiti(>n  at  the  slicmJ<kr-juint,  in  a  girl,  fourteen  years  of  njre,  on 
)uut  of  a  cartilaginous  tuniur  which  rea[i|teured  irt  the  stump  and  in  tlie  axilla. 
,two  cases,  recortled  by  tiluge,  thedistasc  returned  and  destroyed  iile,  re-iiiectivcly, 
'  iyhteeu  months  and  two  ycurs  and  a  h:df.  Virehow  relates  an  insUinee  in  which 
wjchondronia  of  llie  Heai)nl.a  recurred  seven  times,  and  tiitally  proved  fatal. 
Under  8ucb  circumstances  simihir  growths  are  frequently  found  in  other  organs,  as 
the  lungs,  liver,  spleen,  and  testicle.  The  extension  of  cartihiginons  tumors,  ii^-  the 
lymphatic  vessels,  Inis  iieen  re{x*at«'illy  observe<1,  the  vessels  being  remarkably  tortuous 
and  dilute<l,  and  tilled  with  cnrtila^incnis  niatter. 

The  only  remedy  for  this  tumor  is  early  and  efficient  extirpalion.  The  operation, 
however,  as  alreadj'  stated,  is  not  ahvays  successful,  for  now  and  then  repullidntiou 
occun*,  either  causing  d«"ath,  or  demaniling  fuither  stuvieal  interference.  This  is 
especially  liable  to  ha])pen  when  the  tnnjor  sends  out  small  processes  into  the  sur- 
rounding structures,  or  is  notdisljrjctly  ineapsnhited.and  when  sarcomatous  elements 
intermingled  with  the  cartilaginous.  \Viien  the  new  growth  is  closely  connected 
bone,  amputation  will  always  be  required. 


1.  08PEOU8  TrMOES. 

Osseous  tumors,  or  osteomas,  usually  known  as  exostoses,  are  met  with  chiefly 
u  outjirowths  of  the  skeleton,  esjiecuilly  of  the  skull  and  thigh-bone,  the  superior 
jiw,  the  orbit  of  the  e3'e,  and  the  tlistat  plialanx  of  the  big  toe,  occuiring  in  various 
fonns  and  sizes,  from  a  ])ea  up  to  a  fu'tal  head;  hard  and  compact,  like  normal  bone, 
wbif"l>  they  closely  resemble  in  structure  and  composition  ;  elciw  and  painless  in  their 
prngvesji;  seldom,  if  ever,  degenerating  into  malignancy;  unamenable  tf>  ordinary 
TDflipntion ;  and  demanding  removal  only  when  they  seriously  inti'vferc  with  the 
txm-ise  of  important  functions.  Osteomas,  not  directly  connected  with  bone,  or 
cnminiioiis  with  bone,  occasionally  oiciir  as  the  result  of  ossitication  cd' the  cavti- 
lagiiiou*,  muscular,  tendinous,  and  apimeurotic  tissues,  but  their  consirlcration  docs 
not  i)ro|)erly  Mong  to  the  prcseid  ftubjeet;  and  a  sindlar  remark  is  applicalile  to 
those  jieculiar  osseous  formations  which  are  sometimes  met  with  as  isolated  bodies, 
of  varying  forms  and  sizes,  in  the  substance  of  dtllerent  organs,  as  the  brain,  lung, 
ovjiry,  and  testicle,  and  in  connection  with  ditt'erent  kinds  of  soil  tumors.  A  well- 
markeil  exostosis,  constituting  what  is  called  an  odontoma,  occasionally  forms  on  the 
mot  of  a  tooth,  especially  of  the  large  grinders. 

Osseous  tnmors,  properly  so  calleil,  are,  iu  reference  to  their  structnre  and  mode 
uf  growth,  divisible  into  two  classes,  the  eofl,  spongy,  or  cancellouH,  and  the  com|»uct, 
hard,  or  ivor^'-like.  The  former,  which  is  liy  far  the  more  common,  usually  has  a 
'':iriil«i{inous  origin,  and  is  often,  especially  in  its  earlier  stages,  invested  by  ti  layer 
"f  tins  substance,  from  one  to  several  lines  iu  thickness,  of  a  grayish,  whitish,  slightly 
•liitsli,  or  pearly  aspect,  and  of  a  hyaline  character.  Sometimes  it  is  incbt'ied  by  a 
ihin.  tlbrous,  or  tibrtHcel hilar  capsule,  a  form  fd'  synovial  bnrse,  h)liricate<l  by  seri>u3 
oracro-ole^iginou-s  lluid.  Such  an  afrangemcnt  is  most  common  in  osteomns  near 
the  larger  j<iint<»,  in  connection  with  the  epitthysesof  the  long  bones,  and  is  evidently 
'lei<igiied  to  facilitate  the  movements  of  the  solt  parts  immediately*  around  the  morbid 
growth. 

In  its  shape  the  cancellous  osteoma  is  gpnerally  more  of  less  rounder!,  with  a 
nodulated  surface,  and  a  broad  base;  occasiounlly  it  is  very  irregular,  spictdated,  or 
angular;  and  now  and  then  it  lias  a  distin4'tly  peduncnlnted  form.  It  is  of  a  dense, 
tirm,  hony  coni?iMence,  and  is  only  movable  while  it  retains  its  fibrous,  perictsteal, 
"r cartilaginous  attachment.  Its  volume  usually  ranges  lietween  a  pea  and  an  adult 
lUt,  although  it  is  capnlde  of  acquiring  much  larger  dimensions.  The  structure  and 
■•heinical  com[>oflition  arc  as  nearly  as  possible  like  those  of  normal  brme,  both  in  its 
comimct  and  medullary  sul>stanees.  Its  mode  of  development,  too,  is  similar,  com- 
ni«iicine  >>•  plasma,  an<l  gradually  passing  through  the  various  Qbrous  and  carlijagi- 
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nous  ijliases  to  complete  ossification.  Cancellous  osteomas  somctiines  arise  in  the 
medullary  caiuil  autl  wiihiu  the  frontal  sinus,  lorming  thus  wbat,in  strietncss  of  lan- 
guage, may  be  called  eunsiloses,  wliicb,  bnwevcr,  iu  qo  wise  tlitter  in  structure  and 
coiupusition  from  exoslusctj,  or  external  bony  outgrowths.  The  most  frequent  seats 
of  the  eaueellous  exostosis  are  tlie  femur,  tibia,  fibula,  ami  humerus. 

Tlie  ivory  like  turner  is  destitute  of  caucvllous  substance,  and  la  bo  fifni  and 
dense  as  to  be  severed  with  yreat  diflJculty,  the  section  admitting  of  a  fine  polish. 
Very  much  liUe  tlie  siibstaiiie  to  which  it  owes  its  name.  I'iiosi>httle  ami  carbonate 
of  lime  aie  |jreseut  in  uuu)«;ual  quaJititj",  altliouiih  it  is  not  improbable  that  its  hanl- 
ness  depends  nunc  upon  ibe  moile  of  aggregation  of  its  several  constituents  than  on 
clu'Hiiial  dirrerences.  The  Haversian  canals  and  lamellar  arrangement  are  always  well 
n»arked.  Of  a  rounded,  glubuhir,  or  hemisjiherical  slinite,  the  morbid  growth  is 
generally  smooth,  or  sliglilly  nodulated,  of  sm.tll  size,  ami  attached  by  a  narrow 
base,  often  of  a  cartilaginous  character.  Its  most  common  site  is  the  skull,  and  it 
may  grow  either  from  the  outer  or  the  inner  table;  mnre  generally  the  former. 

Kxostosos  are  generally  of  slow  growth,  and  the  |iritic«pal  inconvenience  occasioned 
by  them  arises  from  their  situation,  bulk,  weight,  and  pressure.  Severe  pain,  mostly 
of  a  dull,  heavy,  aching  cliaractcr,  may  be  produee<l  by  them  when  they  overly, 
inclose,  or  compress  important  nerves.  The  general  liealth  ia  nsuall}'  unaffected. 
The  diagnosis  is  easily  established  by  the  history  of  the  case,  and  by  the  Brumess, 
dcn.sitj',  and  immobility  of  the  ttimor,  wbicli  are  greater  than  those  of  any  other  morbid 
growth.  The  canceJloiis  osteom.a  is  most  common  in  young  subjects,  before  the 
tnenty-firth  year;  the  ivory-like,  on  the  other  hand,  is  most  frequently  met  with  in 
advanced  age.  Of  the  nsiture  of  their  exciting  causes  nothing  definite  is  known. 
The  origin  of  the  aOeetion,  in  many  cases,  is  directly  traceable  to  external  injury: 
an<l  instances  occur  in  which  there  is  a  veritable  esostolie  diathesis,  exostoses,  some- 
times of  a  symraeiricul  character,  exislinir,  perhaps,  upon  almost  CAcr}^  bone  in  the 
body.  A  hereditary  tendency  to  these  outgrowths  is  occasionally  witnessed  ;  and  1 
have  met  with  instances  iu  which  they  were  found  in  several  members  of  the  same 
family. 

It  is  possible,  I  presume,  for  an  exostosis,  under  the  iufluence  of  injury-,  protracted 
pressure,  uud  geueial  ilt-bealt!i,  to  assume  malignancy,  but  such  an  event  must 
be  extremely  uncommou.  The  occurrence  of  caries  and  necrosis  is  also  very  infre- 
quent. A  spontaneous  cure  sometimes  takes  place,  the  growth,  from  the  interrnp- 
tiou  of  its  ciicidation,  losing  its  vitality,  and  finality  dropping  oH'  as  an  extraneous 
substance.  Such  an  event  is  most  common  in  osteomas  of  the  head  and  face. 
Medication  is  of  no  avail  in  arresting  the  progress  of  the  disease,  except  when  the 
tumor  is  wry  small  and  young,  when  sorbefaeieut  applications,  judiciously  employed, 
arc  occasionally  of  use.  As  long  as  the  growtlts  cause  no  serious  inconvenience 
they  should  not  be  sulgected  to  operative  interferonce,  as  the  patient  might  jK-'rish 
from  erysipelas,  pyemia,  or  prftfiise  suiqjuratiou.  Tlie  burs.nl  covering  of  au  exostosis 
seated  on  the  epiphyses  of  the  long  bones  sometimes  opens  into  a  neighboring  joint, 
rendering  such  interference  doubly  perilous. 

8.   PAPILLARY  TUMORS. 

The  morbid  formations  comprised  under  this  appelLation  derive  their  essential 
chanacteristicH  from  their  connection  with  tlie  cntaneous,  mucous,  and  sertms  tissues, 
which  are  prolonged  into  growths  of  varying  size,  shajie,  color,  and  structure,  with 
a  distinctive  ejiithelial  covering.  Two  varieties  of  papillomas  or  papillary  tumors 
naturally  fall  under  this  arrangement,  the  corneous  and  the  sarcomalons,  the  former 
consisting  of  warts  and  horn-like  excrescences,  and  t!ie  latter  of  the  so-called  mucous 
polyps,  v.'iscnliir  growths,  and  certain  formations  met  with  on  the  serous  surface  of 
the  dura  mater.  In  their  essential  features  all  these  formations  are  simple  liyper- 
plasias  or  hypertrophies  of  the  normal  structures  in  and  upon  wdiich  they  are  de- 
veloped, their  basis-substance  being  formed  of  connective  tissue,  pervaded  by  bloo<l- 
vessels  and  even  nerves, 

Wnrts  are  outgrowths  of  the  papillne  of  the  skin,  covered  hy  indurated  epidermis  pro- 
longed over  them  in  the  form  of  small  rods,  of  which,  as  seen  in  the  adjoining  sketch, 
fig.  40,  from  Follin.  magnified  three  times,  every  excrescence  of  thi.s  kind  is  com- 
|)osed.  Their  surface  is  usually  rough,  tuherculated,  or  fissured,  and  a  few  shades 
darker  than  the  surrounding  skin.  Warts  are  most  common  on  the  hands  and 
E tigers,  where  they  often  exist  in  great  numbers  and  of  large  size,  eRpecinlly  in  young 
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sabjects.     Upon  the  face  aad  trunk  euch  growths  occasionally  degenerate  into  can* 
cerous  tumors. 

A  bomv  tumor  may  be  considered  as  a  species  of  wart,  with  a  redundancy  of  epi* 
thelial  sulMtuiice,  to  wbicb  it  owes  its  solidity  and  otlier  churacteristies.  Its  origin 
is  ^'niTaily  due  to  the  irritation  of  some  papilla,  though  occasionally  it  is  intimatt'ly 
eonnet't«<l  with  a  diseased  condition  of  a  8ei»aceous  gland.  The  forehead,  face,  and 
tniiik  are  the  most  common  site-s  of  this  tumor,  which  bumctimes  attains  a  great  length, 
and  often  presents  a  most  grotesque  appearance. 


Fig.  40. 


Fig.  41. 
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Tlje  sarcomatous  variety  of  papilloma  is  composed  mainly  of  small  mund  or  spindle 
Oells,  contained  in  a  soft,  dimly  granular  maliix,  and  presents  itself  as  a  pa|)iUary 
bo»ly,or  an  aggregation  uf  enlarged  papillte,  iucrusted  with  an  epithelial  covering,  as 
in  fig.  41,  from  Liicke.    Occurring  occasionallj'  as  a  soil  wart  ujion  the  skin,  especially 
on  ih.Htof  the  face,  where  it  is  sametimes  met  with  as  a  congenital  crest-like  oflshoot, 
it  is  most  common  in  the  mucous  canals,  as  the  vagina,  the  rectum,  and  the  nose, 
forming  what  is  known  as  the  mucous  or  gehitinoid  polyp.     The  excrescences  which 
fonn  around  the  anus  and  on  the  heiid  of  tlie  |ieni><,  perinenm,  and  vulva,  as  a  conse- 
quence of  inoculation  with  the  venereal  virus,  belong  to  this  eat<'gorv  of  morbid  for- 
mations, .-dthough  the}"  cannot  properly  be  considerecl  as  turaori*.    Tlie  bladder,  colon, 
and  recttim  are  occasionally  the  seat  of  villous  or  papillary  growths,  both  innocent  and 
malignant,  the  papillary  structure  of  which  is  generally  recognizalilc  by  the  naked 
eye.     The  very  v."iscular,  dorid,  sensitive  tumor  met  with  at  tht-  orifire  of  the  female 
urethra,  and  the  vascular  excrescences  occasinnally  seen  in  the  inti-rior  of  the  larynx 
in  and  arouud  the  vocal  cords,  are  well-marked  specimens  of  a  similar  kind.     Certam 
tumors  which  occasionally  project  from  the  serous  surface  of  the  dura  mater  belong 
to  the  same  group;  and  the  researches  of  Professor  Von  Luschka  into  the  minute 
structure  of  the  Pacchionian  bodies  render  it  higldj'  probable  that  these  structures 
are  merely  enlarged  villi  which  naturally  exist  upon  the  adherent  surface  of  the  arach- 
noid membrane. 

Concerning  the  treatment  of  these  various  morbid  growths  no  definite  jilnn  need 
lie  bid  down  here,  as  the  subject  will  be  fully  eliscus^nl  in  connectinii  with  the  dilfi-r- 
I'iil  organs  and  structures  in  which  they  are  developed.  The  prognosis  is  generjdly 
divurahle. 


0.   rOLYPOm  TUMORS. 

There  are  certain  growths,  long  known  as  polyps,  polypi,  or  polypoid,  apparently 
fri>ra  4orae  fancied  resemblance  which  they  bcur  to  the  form  of  the  animal  described 
uii'lcr  that  name  by  naturalists.  They  are  fnuiKl  exrhHivcly  in  the  mucous  cavities 
of  the  body,  where  they  often  attain  a  larire  bulk,  and  become  a  source  of  serious 
miwhief  Occurring  at  all  periods  of  life,  tltey  are  |mrtieuliirly  crunmon  in  middle- 
ai!<fl  and  elderly  su^ects,  and  present  themselves  in  sevt-ral  vuiieties  of  form,  dilfer- 
inj;t.'*sentuilly  from  each  other  in  their  structure  and  habits,  if  not  also  in  their  mode 
of  oriirin. 

The  situ.itions  in  which  these  growths  arc  most  commonly  met  with  are  the  nose 
ind  the  uterus;  they  are  also  siilllciently  fretjueiit  in  tlie  ear,  maxillary  hjiiuh,  vagina, 
and  re<;txim,  while  in  the  larynx  :iml  throat  tlu«v  are  very  rare.  They  are  gcn<T)illy 
i«Jitary,  and  vary  in  size  from  Ihnt  of  a  small  [tea  uji  to  that  of  an  adult's  head,  de- 
ptoding  upon  the  nature  of  the  tumor,  tite  locality  wbicb  it  m'cujiies,  and  the  amount 
"f  resistance  offered  to  its  extension.  Their  siiaite,  wldi'li  is  usiihIIv  materially  influ- 
nii"f>(l  by  that  of  the  cavity  in  which  they  are  devob)ped,  is  conical,  pyrilbrra,  ur 
irliflnibr.  their  attachment  being  commonly  effected  by  a  narrow  foot-stalt,  root,  I'V 
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pedicle.  Most  of  these  growths  belong  to  the  class  of  benign  structures,  and  there- 
fore the  iiveonveiiif  lice  vvliich  they  occasion  is  chifHy  runctioual.  Four  varieties  may 
l>e  noticed,  llie  gelatiuoid,  fibrous,  grunular,  and  vascular. 

Tiie  (ftlatinuid  jwlt/p^  the  most  common  of  all,  rarely  occurs  in  aii}'  other  situatioTi 
than  tile  nose;  it  is,  however,  occasionally  observed  iu  the  ear,  larynx,  vagina,  and 
in  certain  portions  of  the  aliuientary  tube.  As  its  name  implies,  it  is  of  a  jelly-like 
appearance,  very  much  like  an  oyster,  soil,  spongy,  and  generally  of  «u  irrcgulai'ly  py- 
riform  sha|te,  with  a  riiirrow  ijedide,  souietitues  nearly  nu  inch  in  length.  Occurring 
either  singly  or  in  clusters,  it  oileu  completely  closes  the  cavity  in  which  it  grows, 
fllthruigh  it  rarely  acquires  much  bulk;  is  destitute  of  sensibility ;  readily  breaks 
uiuliT  pressure;  and  is  remarlial)ly  hygrumetric,  expanding  in  wet  we.itlier,  and 
Bhrjiikiug  iu  dry.  When  pricked^  a  thiu,  yellowish,  and  slightly  coagulable  fluid 
exudes,  which  nnder  the  uucrosco|>e  shows  nuclealeil  Cills  lying  in  a  transparent 
matrix.  The  growth  consists  essentially  of  a  delicate,  succulent,  fibro-cellular  tissue, 
8Ui)|n>rled  by  mucous  membrane — a  reflecliou  from  that  of  ihe  part  to  winch  it  is 
attached — ai)d  Is  nourished  by  ii  few  slraggling  vessels,  which  are  often  of  consider- 
able length  ami  thickness.  Many  gclatinoid  pnlyps  of  the  nares  and  rectum,  how- 
ever, show  a  distinct  adenoid  stnicLure,  consisting  not  only  of  enlarged  pre-existing 
mucous  glands,  but  also  of  glands  nf  new  formation.  When  extirpated,  it  is  very 
proue  tu  return,  owing  to  its  greg.niious  charncter,  in  consequence  of  which  some  of 
the  f^raaller  growths  frequently  chide  detection. 

The  librouK  polijp  owes  its  mime  to  the  peculiarity  of  its  struotore,  which  is 
exceedingly  dense  uu<l  firm,  and  composed  of  fibies  which  interlace  with  each  other  io 
every  couceivnl>le  manner.  Occasionally,  as  vvjion  it  springs  from  the  base  of  the 
skull,  its  structure  is  tihro-s.-ircomatous  ;  while,  when  it  is  developed  in  the  cavity  of 
the  uterus,  it  contains  a  Inigc  prnporlion  of  ui nscular  tissue.  Naturally  of  a  reddish, 
purple,  or  livid  hue,  it  assumes  after  maceration  a  pale  gra_\nsh  aspect,  and  then  tlis- 
plays  its  characteristic  fibrous  arran<;cmont  to  great  advantage.  It  is  usually  remark- 
ably tough,  hard,  and  inctimpressible.  offiring  gieat  resistance  to  the  knife,  wliich 
emits  a  creaking  noise  as  it  is  drawn  through  its  substance.  Although  it  has  seem- 
ingly very  few  vessels,  its  removal  is  frequently  attcn<led  with  co[uom8  hemorrhage, 
both  arterial  and  venous.  As  it  is  nearly  always  solitary,  it  generally  grows  very 
rapidly,  often  attaining  a  large  bulk  in  a  short  time,  and  is  usually  attached  very 
firmly  by  a  brnuii  base,  not  by  a  narrow  pedicle,  as  is  the  case  with  the  gelalinnid 
polyp.  The  most  common  sites  of  this  growth  are  the  uterus,  nose,  and  maxilhiry 
sinus.  When  extirpated,  it  has  a  tendency  to  recur;  and  it  iiot  uufrequently  mani- 
fests a  malignant  disposition. 

Tlie  tjrninilnr  pnhjp^  Inund  chiefly  in  the  uterus  and  ear,  is  very  uncommon,  and 
seldom  attains  any  grt-at  bulk.  It  is  of  a  pale  rost^-color,  grayish,  or  whitish;  of  a 
soft,  iVa«:ile  consistence;  globulnr,  ovoidal,  or  conital  in  slnqiu;  and  from  the  size  of 
a  ciMT.'tnt  to  that  nf  a  grape,  its  connection  being  usuiilly  I'thcted  by  a  long  slender 
I>edicle.  Its  structure  is  granular,  homogeneons,  and  inL'lnstic,  looking,  when  cut, 
somewhat  like  a  macerated  salivary  gland,  and  pervaded  by  a  Rrnnll  quantity  of 
serous  fluid.  It  has  few  vessels,  grows  slowly,  and  is  easily  detached,  sometimes 
reapjiearing  after  extirpation. 

The  raiirular  poh/p,  occurring  mostly  in  the  ear,  nose,  uterus,  and  re(.*tura,  is  of  a 
florhl  color,  soft  and  spongy  in  its  consistence,  an<l  usually  attnchc*!  by  a  narrow 
base.  A  section  of  it  displays  a  rudtmental  fibro-celhilar  structure  interspersed  with 
numerous  vessels,  none  of  which,  however,  are  of  much  volume,  although  ^till  sutB- 
cientl)-  large  to  produce  cofHous  hemorrhage  when  accidentally  opene<l.  The  tumor, 
in  fact,  possesses  many  of  the  properties  of  erectile  tissue.  Notwithstanding  this, 
it  seldom  attains  ranch  bulk,  and  is  generally  of  slow  growth,  with  little  disposition 
to  recurrence  niter  removal. 

We  are  hardly  sufficiently  familiar  with  the  structure  and  functions  of  polypoid 
tumors  to  enable  us  to  ex[)lnin  their  origin.  The  probability  is  that  most,  if  not  all, 
t»ike  their  rise  in  a  s|M'cies  of  hypertrophy  of  the  tissues  with  which  they  are  con- 
nected and  from  which  they  grow.  Tlius,  the  granular  polyp  apparently  alw.aj's 
begins  in  the  mucous  follicles  of  the  part,  which,  as  it  expands,  invades  other  struc- 
tures, which  thus  serve  to  impart  to  it  its  tlistinctive  features.  In  the  vascular 
variety,  the  vascular  element  predominates;  in  the  gelatinoid,  the  cellular;  in  the 
hard,  the  fibrous.  The  fibrous  polyp  of  the  uterus  is  intimately  identified  with  the 
parenchymatous  structure  of  that  organ.     Dr.  Da  Costa,  as  he  informs  me,  has  often 
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found,  in  addition  to  fibrous  tissue,  muscular  fibres  and  fibre-cells  in  this  variety  of 
growth,  rendering  it  thus  almost  oertain  that  the  fibrous  polyp  of  this  viscus  is 
tncrely  a  species  of  bypertropli  v  oT  its  proper  substance.  In  tde  nasal  fossa  the 
fibrotis  polyp  always  oHfiiniiti-s  iu  the  pciinslcuni ;  at  any  rate,  such  a  cMiicliis.iuii  is 
plausible  when  it  is  rcc(»llcctcd  t!i;it  it  is  usually  atlncLied  by  a  very  bruad  liuse  cither 
to  the  lloor,  or  to  the  floor  aud  to  the  septum  of  the  uuse. 

I'olyiJS  are  liable  to  various  transformations,  especially  tlie  fibrous,  fibro-carlila- 
ginous,  sarcomatous,  cartilaginous,  and  osseous;  a  circumstance  which  hns  induced 
some  pathologists  to  make  these  changes  tbe  bases  of  so  mauj'  additional  divisions  of 
the'v  morbi<l  products.  They  are,  however,  alto;4;cther  accidental,  aiul  arc  seldom 
foumi.  ox<'ept  iu  cases  of  long  standing.  A  more  serious  occurrence  is  the  super- 
vention of  careinomatotis  disease,  to  which  tbe  lilirous  growth  is  more  liable  than 
any  f>ther  of  these  formations. 

All  indypoid  tumors  act  obstructingly,  closing  the  ca\itie9  in  which  tlie.v  are  de- 
vcIoi>ed.  an<l  thus  interfering  with  the  exercise  <<l'  their  functions.  As  they  augment 
iu  hize,  they  encroach  upon  the  snrtotuiding  siructutes,  pressing  them  out  of  sha|)e, 
and  causing  more  or  less  serious  defnnnity.  In  this  way,  moreover,  they  may  Ije 
productive  of  severe  pain  and  great  increase  nf  the  natuial  discharge  of  the  part. 
In  the  nose  and  the  uterus  they  utleu  j'ive  rise  to  copious  hemorrhage. 

Tiie  age  at  which  tlii'se  iKnlics  appear  varies  in  dilferent  situations.  In  the  uterus 
they  are  most  common  in  elderly  females;  in  the  nose,  iu  young  adults;  in  the  reo- 
tum,  iu  children;  in  the  larynx,  in  advanced  life. 

Xo  medical  treatment,  so  far  as  is  at  present  known,  is  of  any  avail  as  a  means  of 
ridilance  of  these  tumors.  Sorbefacients,  whether  employed  externnll}'  or  inlernally, 
or  both,  are  utterly  useless.  The  only  reliable  lemedy  is  extirpation,  which,  if  pro- 
perly executed,  rarely  fails  to  atford  at  least  tumporaiv,  if  imt  perniaueut,  relief.  In 
performing  the  operation,  it  is  important  to  effect  coui[ilcte  clearance,  since,  if  the 
least  germ  of  tlie  nmrliid  prrMlnct  be  left,  rcpullulatinn  will  be  almost  inevitable.  As 
it  is,  even  with  the  best  possible  care,  it  is  Very  diflicult,  especially  in  the  gclatinoid 
variety  of  the  alfection,  to  prevent  this  occurrence.  The  methods  of  operation  are 
torsion,  ligation,  and  excision,  of  which  the  first  should  generally  be  preferred,  as  the 
least  likely  to  cause  sutl'eriug  an<l  hemorrhage. 


10.   MYOMATOUS  TtJMOBS. 

Uader  the  term  myoma,  Virchnw  has  described  a  tumor  which  is  largely  composed 
of  naiseular  substance,  its  most  characteristic  type  being  fotuuJ  in  the  uterus  in  what, 
until  recently,  was  called  the  fibrous  tumor.     It  occurs  almost  cxclnsiveSy  in  the 
iiivdluiitary  muscles,  those  of  animal  life  lieing,  in  v'reat  degree,  if  not  entirely,  exempt 
frnra  it.     Although  it  is  occasirmtdly  met  with  in  tbe  <esiiphairns,  vagina,  prostate 
illariil,  and  other  structures,  its  favorite  seat  is  tlie  uterus,  espccinlly  the  body  of 
tlial  organ,  for  the  reason,  apparently,  that  this  part  is  much  more  ai'tnidantl^-  suj)- 
piid  with  muscular  flbrefl  tlian  the  cervix.     Iti  the  organ   in  question   it  occurs  in 
tliree  distinct  situations,  as  an  intnimmral,  intraparietal,  or  extrauuind  growth,  eapa- 
Wf  in  all  of  attaining  an  enormous  bulk,  cases  having  been   observed  in  which  the 
wti^lit  nearly  etpiallcd  that  of  the   body  of  the   patient.     When  such  a  growth   is 
develo|)ed  in  the  cavity  of  the  uterus,  it  is  generally  described  as  a  polyp,  altliongh 
itsstnicture  does  not  differ  from  that  of  a  myoma  in  the  other  sitnatifms  referred  to. 
In  shafie  the  tumor  is,  for  the  most  part,  globular,  rf>nical,  *)r  pyriform,  its  altachnient 
being  either  by  a  broad  base,  or,  as  is  uKist  coniinonly  ttie  case,  l>y  a  comparntively 
Durruw  pellicle.    This  arrangement  is  especially  true  of  the  jwlypoid  form  of  myoma. 
Ttie  numlier  of  muscular  turaoi-s  is  variable.     In  the  uterus  it  is  often  consider- 
«ble,  especially  in  the  extramural  variety,  in  which  there  are  occasionally  as  many 
M  half  a  dozen,  or  even  more.     In  their  color  they  are  litiht-grayish,  pale-reddish, 
or  almost  white.     Their  consistence  varies  with  their  age  iintl  other  circumstances. 
Toung  growtlis  of  this  kind  are  often  quite  soft,  succulent,  and  even  slightly  elastic, 
whereas  the  older  ones  are  (jenerally  vcrv  firm  and  dense,  creaking  under  the  knife, 
and  tearing  w^ith  great  difficulty.     Under  the  microscope  they  are  found  to  consist 
of  striat«d  muscular  substance,  similar  to  that  existing  in  the  uterus,  and  inter- 
spersed with  a  large  amount  of  connective  tissue.     Matry,  especially  the  older  ones, 
contain  a  large  proportion  of  fibrous  matter,  and,  hence,  such  growtlis  are  nsually 
led  fibro-myomas,  or  fihro-inuseular  tumors,  as  seen  in  the  adjoining  sketch,  fig. 
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42,  from  Billroth.  Calcareous  matter  ami  cysts,  filled  with  different  kinds  of  fluids, 
aro  also  occivsionath-  fotiiul  in  tbetn  ;  aud  many,  as  they  advance  in  age,  undergo 
the  fatty  degeneration.    Finally,  cases  occur,  tliough  lartly.  in  which  their  Kubstanc-e 

becomes  inflamed  and  softenecl,  and 
Fig.  43. 


the  subject  of  mali<j:nant  diisease. 

A  myoma  isoccasioniilly  met  with 
in  the  ]>nisl!itf  gland,  chiefly  of  eUl- 
erly  siibji'ct.s,  as  an  outgrow  tli  nf  the 
normal  nuisciilar  fibres,  wliieh  are 
prolonged  h[)oii  Ibe  organ  from  the 
muscular  coat  of  the  bladder.  A 
very  lurj^e  proportion  of  tlie  struc- 
ture of  this  gland  is,  as  is  well 
known,  made  up  of  the.se  prolonga- 
tions, interspersed  with  the  peculiar 
glandular  substance  from  which  the 
organ  derives  its  distinctive  fea- 
tures. The  part  of  the  glantl  most 
liable  to  this  growth  is  the  posterior 
and  middle,  where  it  occuis  in  vari- 
ous forms  anil  degrees,  constituting 
what  is  called  tiie  middle  lobe,  a 
structure  which  has  no  existence  in 
the  normal  state.  Small  nodules  of 
this  kinrl  are  occasionally  imbedded 
in  the  main  body  of  the  gland,  inclosed  in  a  distinct  capsule,  and  easily  enucleated. 
The  myomatous  tumor  is  generally  a  formation  of  a<h-anced  age.  In  the  uterus 
it  seldom  be^dns  before  middle  \\t\\  ami  is  most  common  in  elderly  subjects.  It  is 
never  congenital.  It  is  generally  tardy  in  its  development,  has  a  verj'  scanty*  BUpply 
of  bloodvessels,  an<l  incommtides  chiefly  by  its  weight,  by  its  hulk,  and  by  its  encroach- 
ment upon  the  aurroumliug  parts.  In  the  cavity  of  tbe  uterus  it  usually  gives  rise  to 
hemorrhage,  and  in  the  jiroslate  gland  to  serious  obstacle  to  the  passage  of  the  urine. 
Of  the  causes  of  these  formations  nothing  wlintever  is  known.  Intiammatory 
irritation  may  possibly  have  some  agency  in  Lheir  production,  but  in  what  manner  or 
in  what  degree,  is  wholly  conjectural.  Titat  they  are  merely  so  man}'  outgrowths 
or  liypertrophies  of  the  normal  tissues  of  the  organs  in  which  they  are  developed,  is 
sufUciently  evident. 

Medication  exerts  no  influence  upon  tbe  progress  and  ultimate  fate  of  this  morbid 
growth.  When  sealed  in  the  cavity  of  the  uterus,  it  is  often  susceptilile  of  removal, 
especially  the  [)oly|ioiil  variety  with  a  narrow  pedicle,  with  the  forceps,  ligature,  or 
^■raseur.  Occasion all^*  a  tumor  of  this  kind  may  In*  enucleated  ;  and  now  and  then 
a  case  occurs  of  sprnilaneous  expulsion,  espceially  when  the  morbid  growtli  has  imder- 
gfme  calcification,  or  when  it  has  been  ]inrtijdly  ilevitalizcd  by  iticisiuus  an«l  the  inj€0* 
liou  of  irritating  fluids.     Myomas  of  the  prostate  are  irreuaediablc. 


MjronmtoBt  Tomor. 


1 1.    VASCULAR  TUMORS. 

The  vascuhir  tumor,  angeioma,  or  erectile  timior,  essentially  consists,  as  the  name 
implies,  of  a  network  of  small  vessels,  held  together  by  a  minute  tjtiantity  r>f  areoljir 
tissue.  Its  characteristic  type  is  found  in  what  is  called  a  mother's  mark,  nievus 
maternufi,  cnpillary  angeioma,  or  telanatectasis,  a  term  much  emplo3ed  by  German 
pathologists,  and  literally  signifying  a  dilatJition  of  the  cnpillary  vessels.  Aneurism  by 
anastomosis,  so  graphically  deserilted  by  John  Hell,  early  in  the  present  century,  is  a 
not  uncommon  form  of  va*icuhir  tumor.  The  term  erectile,  as  applie<l  to  tliese  morbid 
growths,  is,  in  tlie  main,  well  chosen,  as  their  structure  bears,  in  many  uistances,  if 
not  generally,  a  very  close  resemblance  to  the  cavernous  bmiy  of  the  i)enis  and  simi- 
lar erectile  textures,  expanding  under  mental  emotion  and  whatever  has  a  tendency 
to  cause  a  temporary  influx  of  l>lood. 

The  vascular  tumor  is  jjcnernlly  met  with  as  a  congenital  affection,  its  fftundation 
being  laid  dnritig  ftrtal  life,  and  it  is  not  uncommon  for  it  to  acipiire  n  considenible 
bulk  before  birth.  .Most  generally,  however,  it  is  quite  diminutive  when  the  child  is 
born,  not  exceeding,  it  may  be,  the  volume  of  a  pin's  head,  a  millet  seed,  or  a  currant, 
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and  it  often  continues  so  until  some  time  after,  when,  perhaps  smldenly,  and  without 

any  assignable  cause,  it  takes  a  new  start,  growing  witb  remarkable  rapidity,  and 

enoroacliing  more  or  less  seriously  itpoii  tbe 

surrounding  structures,     Tlie  ordinary  sites  Fig.  48. 

of  angeioma  are  tlie  skin  and  mut'oiis  mem- 
branes, especially  about  the  head,  tlie  face, 

the  eyelids,  ilie   lips,   the   cheeks,   and    tbo 

tongue^     An  internal  hcmorrtioidal  tumor  is 

esseiilially  an  erectile  augeioma.     A  vascular 

tumor,  generally  of  a  pulsatile  character,  oc- 

casionnlly  occurs  in  ihe  osseous  tissue,  cstie- 

cinlly  in  the  diploe  of  the  cranium  and  in  the 

beatU  of  some  of  the  long  bones,  as  that  of  the 

tibia. 

Vascular  tumora  vary  much  in  their  color, 

the  chief  influencing  causes  being  their  struc- 
ture and   situation.     The  venous  are  usti.ilty 

of  a  bluish,  deep  lilac,  claret,  or  [luritlc  btie, 

whereas  the  arterial  are  genera! ly  of  a  bright 

rose  or  scarlet  color,  in  ccmHcmanre  with  the 

nature  of  thvlr  contents.    The  color,  however, 

is  not  always  uniform,  but  often  varies  in  dif- 
ferent portions  of  the  same  mm  hid  growth. 

la  their  consistence  they  are  soJ't  and  spongy, 

easily  compresse^^l,  and  often  notably  clastic,  / 

especially  when  of  large  bulk,  of  long  stund- 

ing,  or  deeply  seated.  An  arterial  angeioma 
—the  true  ntmstomotic  aneurism — always  pulsates  synchronously  with  the  heart, 
ud,  as  already  stated,  greatly  augments  in  bulk  under  mental  excitement;  but  it  has 
never  any  of  the  sounds  so  characteristic  of  a  common  ruienrisra. 

There  is  generally  only  one  tumor  of  this  kiinl;  but  1  have  n^peatedly  seen  several 
in  the  same  patient,  and  cases  have  fallen  uncler  my  olwervaliuu  in  which  the  numl>er 
wa»  so  great  as  to  lead  to  a  belief  in  the  existence  of  a  kind  of  angeioiiiutous 
di&lhcsis. 

Of  the  causes  of  angeioma  nothing  definite  is  kno-wn.  The  probability  is  that  it  is 
generally  an  etfect  of  malformation,  having  its  origin  in  an  abnormal  dilatation  of 
tile  capillary  vessels.  Jn  some  cases  it  is  not  unlikely  that  it  is  essentially  due  to  a 
lijiwrtrophic  condition  of  the  capillary  vessels,  natursdly  well  formed,  but  subjected 
"iuriiig  the  progress  of  their  development  ami  growth  to  local  irritation  attd  plastic 
<ie|K)sit9.  Although  most  vascular  tumors  are  i-oiigenitul,  tiiuy  occHsiunally  do  not 
raaki'  their  appearance  until  a  long  time  after  birth.  How  far  external  injury,  as 
a  blow  or  bruise,  may  be  instrumental  in  giving  rise  to  such  formations,  we  ha%'e  at 
prpM'iil  no  means  of  knowing.  There  are,  however,  numerous  instances  ujton  record 
wbicli  go  to  show  that  it  may  act  as  an  exciting  cause.  In  a  case  related  by  the  late 
Dr.  J.  Maaon  Warren,  a  man,  thirty-six  years  old,  bad  a  large  aneurism  by  anasto- 
mosis on  the  lol)e  of  one  of  bis  ears,  consequent,  apparently,  upon  a  severe  frost-bite, 
received  at  the  age  of  sixteen. 

The  vascnlar  tnmor  exhibits  considerable  variety  of  structure,  being  sometimes 
essentially  coraposetl  of  veins,  sometimes  of  arteries,  and  sometimes,  again,  of  both 
*rt*ries  and  veins  together,  so  equally  balanced,  in  number  and  caliber,  a.s  to  render 
It  (lilflcult,  if  not  impossible,  to  determine  which  predominate.  However  this  may  be, 
the  vessels,  arterial  as  well  as  venous,  are  not  only  greatly  enlarged,  but  very  tortuous, 
'••'Qvoluted,  and  sacculated,  their  walls  presenting  numerous  l.'iteral  pnnche«,  s<)  tliat, 
if  a  section  be  made  of  such  a  growth,  its  strueturc  will  be  foiind  to  exhibit  a  veritable 
*lvt!oIar,  cellular,  or  cavernous  arrangement,  similar  U->  normal  erectile  tissue.  More 
ftr  less  connective  tissue  enters  into  the  comjjosition  e>f  an  angeioma,  holding  together 
it?  vessels,  and  liable,  as  the  tumor  increases  in  age  ami  kizc,  to  acquire  an  uniiatnr.al 
'It^ree  of  firmness.  The  vessels  in  the  immediate  vicinity  of  the  mrirbid  growth  are 
ilways  notably  enlarged.  In  some  of  the  nsevoid  varieties  veins  i\nd  even  arteries, 
•ometimes  of  consiilerable  size,  open  <lirectly  into  the  sacs,  whit  h,  occasionally,  in 
e»  of  long  standing,  form  in  their  interior.  A  number  of  instances  are  recorded  in 
^lich  the  patient  bled  to  death  in  attempts  to  extirpate  such  tumors.  Old  angeiomus 
froffletiines  contain  serous  cysts,  phlebolites,  and  organized  clots. 
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The  diagnosis  of  angeiomas  is  deduceii  from  their  situation,  color,  and  consist*>nce, 
and  from  a  careful  consideration  of  tlie  lii.'^tury  uf  each  individuid  case.  Tlie  prog- 
nosis varies.  The  venous  tumor  is  always  less  danperoiis  than  the  arterial,  which,  as 
it  enlarges,  is  liable,  es|t€ci;illy  mider  the  induence  of  injur^-^  ill-health,  or  exhntisting 
disease,  to  ulcerate,  to  bkeil,  and  to  cause  absorption  of  the  surroundiii}/  slrnctni 
the  osseous  and  caililjigiiiotis  not  excejited.  Some  growths  of  this  kiiul,  nrtorinl 
well  as  veuous,  occasionally  enj«iy  a  i)erio<;l  of  repose,  apparently  neither  advancing 
nor  receding;  genendly,  however,  tlie  reverse  is  the  case,  there  being  a  disposition  to 
rapid  de\elopnient,  ihe  more  esjjecially  when  there  is  a  ntarked  predominance  of  the 
arterial  element,  or  when  the  tumor  is  almost  exclusively  composed  uf  this  structure. 
A  s|)imtaneoii8  cure  occasionally  occurs,  the  vessels  becoming  obliterated,  prrdmbly 
as  an  ellect  of  inflammation  leading  lo  the  coagulation  of  their  contents  and  the 
gradual  closure  of  their  caliber,  liecurrence  has  l.)een  witnessed  after  excision,  due, 
there  is  reason  to  believe,  to  the  imiH-rrect  use  uf  the  knife  rather  than  any  inherent 
tendency  to  repulluhilion.  Cancerous  degeneration  is  possible,  but  vcr>-  uncommon. 
The  treatment  of  angeiomas  will  be  fully  discussed  in  the  chapter  on  the  affections 
of  tht)  capilUtry  vessels. 

12,    NEUUOMATOUS  TIMOB8. 

The  nerves  of  animal  life,  especially  the  radial,  ulnar,  medinn,  tiliial,  and  jx-rononl.  are 
subject  to  two  forms  of  tumors,  known,  respectively,  as  the  true  nnrj  spurious  neuroma, 
the  former  l>eing  composed  piincipally  of  n<'rve  8ubstan«*e,  while  the  latter  is  scatetl 
on  and  in  the  nerve  trunks,  and  includes  fibronias,  sareomas,  and  m^Tcomas,  ns  weH 
as  the  painfid  tubercle,  incidt  ntnlly  noticed  by  Tetit,  Unpnytren,  C'hesehlen.  jnul  other 
observers,  and  first  accunitely  descrilied,  in  lsl2,  by  Mr.  AVilliani  Wood, of  England. 
The  neiiroiiiatous  tumor,  properly  so  termed,  hns  Ix-en  particularly  studied  and  de- 
lineated by  .Mr.  Kobert  W.  Smith,  of  Dublin,  who  i)ublished  a  spleiuiid  monograph 
on  the  suliject  in  1S4!). 

A  true  neuroma  may  nrise  in  the  gray  centres  of  the  bi-ain  and  spinal  cord,  but  it 
is  very  uncommon  in  these  eituntious,  and  of  no  ctinicnl  imfiortince.  The  form 
which  interests  the  surgeon  proceeds  from  the  periphiTJc  nciAfs,  and  is  composed 
of  nerve  ftlires,  partly  of  new  formaticn,  «nd  partly  of  pni'xistiiig  hvpertrophied 
fibres,  Bep.arated  by  connective  tissue.     It  may  contain  mtHlullated  llbres,  when  it  is 
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denominated  myelinic  by  Yirchow,  or  non-medu!lated  fibres,  when  it  is  known  a« 
amyelinic  neuroma  ;  but  the  latter  variety  is  didicnlt  of  determinntion,  since  it  is 
scarcely  possible  to  distinguish  the  fibres  of  Remak  fnira  fibrous  tissue.  Botli  sets 
of  fibres  generally  exist  in  oonjunction  in  the  same  tMinor,  as  may  be  faTceived  by  a 
reference  to  figs.  44  and  4.5,  magnified  450  diameters,  after  Dr.  Paul  nrutis,  of  Tiibingeu. 
The  former,  copied  from  a  transverse  section  of  a  plexiform  neuroma  of  the  posterior 
auricular  region,  shows  the  relation  of  tlie  nerve  fibres  to  their  sheaths  an<l  to  the 
interstitial  connective  tissue.     In  the  largest  fibres,  the  concentric  arrangement  of 
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the  myelin  around  the  axis  cyliofier  is  ver^'  apparent,  while  it  is  misning  In  otiiers. 
The  siMiillt'St  liliiriieiits  are  com]>o8C'd  of  tialiLHl  axis  cylintlwr  almii'.  TIil'  tattur  tigui^e 
repre^^eiit^  a  luiijiitudinal  section  nf  thesanio  tumor  witli  its  douliie  ediitnurod  or  mye- 
liuic  iJiTVfs,  iiuil  lihrillaled  iiuii  v:s\\y  fomivclive  tissue.  In  tluM  piirliculnr  sjiecimen, 
thtMH'fort',  tilt'  m-rvous  substMacc  coustitutfs  tiie  greater  part  of  tlu'  s^rowtli,  luit  other 
forrontioiia  are  met  with  in  which  the  interstilitil  tissue  prfpoudt-rates,  thereby  giving 
rise,  ill  ucconlaiice  with  the  nature  of  the  latter,  to  the  fihrous,  glious,  or  uiyxomutoue 
varieties  of  neuroma. 

The  neuroinatou8  tumor  may  be  solitary,  or  there  may  be  a  considerable  num- 
Ijer,  varying  in  size  from  a  pen  to  tliiit  of  an  almond,  an  egg.  or  even  an  adult 
head.  It  is  solid  to  the  ttmcli,  firm,  iiielu'^tic,  an<l  of  nn  oblong,  ovotdal,  or  irregu- 
larly comjiresiseil  f<jrni.  When  Hm;dl,  it  Uas  genernlly  a  distinct  cyst,  of  a  eelhilo- 
fibrous  structure,  filled  with  a  transparent  jelly-like  substance,  and  <levcioped  wjtiihi 
the  ueuriiemiQa  of  the  aH'ected  nerve,  the  liLanients  of  which  are  separated  from  each 
other,  and  spread  out  over  tlie  surface  of  the  tumor.  In  eases  of  long  standing,  or 
when  the  tumor  is  of  unusual  bulk,  the  morind  mass  ia  remarU:ihly  dense,  white  or 
nearly  so,  humogeueous.  and  destitute  of  a  cyst,  [iroperly  so  cullcil. 

The  neuromatous  tumor  occurs  in  both  sexes,  ami  at  various  periods  of  life,  tiiough 
it  is  mosi  common  in  tnales  and  in  middle  nge.     Its  progress  is  usually  slow,  nnd  it 
seldom  attains  any  great  volume.     The  exciting  causes  are  generally  very  obscure, 
but  in  some  cases  it  is  plainly  traceable  to  the  etfects  of  external  injury*,  as  a  wound, 
blow,  or  bruise;  while  in  other  instiuues  there  is  a  congenital  or  heieditary  ten- 
dency to  its  formation.     Now  and  tiien,  a  veritable  neuromatous  diathesis  exists. 
In  »uch  an  event,  nearly  all  the  nerves  of  the  body, centnd,  sfiinal,  and  sympathetic, 
may  l>e  atfected.     Smith,  in  one  instance,  eoinited  as  many  as  eijjht  hundred  enlarge- 
moiits,  and  in  another  upwards  of  two  tbonsaiid.     Occasionally  it  follows  upon  ampu- 
taliuii,  the  nerves  of  the  stump  becoming  enlarged  and  bnjlious.     The  pain  which 
attends  the  disease  is  very  variable,  both  in  dcirree  and  chariicter.     In  most  cases  it 
i»  neurtdgic,  excee<lingly  severe,  sliarp,  darting,  pnngent,  or  slinging,  and  liable  to 
|i»!rio<lical  exacerbations,  dependent,  apjjarently,  njjon  atmospiicric  vicissitudes  and 
•liiorder  of  the  digestive  functions.     The  slightest  pressure,  friction,  or  manijiutation 
increases  the  sullering,  which,  then, not  unfri<iuently,  amounts  to  great  agony.     The 
parts  Ixjyond  the  tumor,  especially  those  sujiplied  by  the  nrteete<l  nerve,  are  cold, 
tiumb,  and  almost  powerless.     The  pain  is  sometimes  seated  in  the  neighborhood  of 

Ibe  tumor,  rather  than  in  Ihc  tumor  itself;  and  occssi"nally  again,  though  rarely, 

there  is  no  local  distress  whatever.     Although  the  general  health  may  remain  good, 

ordinarily  it  is  more  or  less  impaired ;  and  the  system,  constantly  tortured  by  the 

excessive  suffering,  is  gradually  reducetl  to  the  utmnst  prostration. 
The  accompanying  sketch,  fig.  4(),  att'ords  an  excellent  illustration  of  the  anatomical 

eharactora  of  a  myxomatous  nenro- 

nia  of  the  leg,  situateil  in  the  course 

of  the  jwronetil  nerve.     It  had  ex- 

istnl  for  nearly  twenty  years,  during 

tlu-  l:LHt  three  of  which  it  was  ex- 

qiibitely  tender  and  painful.     It  was 

"extirpate*!    by  Dr.  Dulton    and   Dr. 

lii'lTnian,  of  Ohio,  who  kindly  sent 

ni*'  tlie  specimen.  The  operation  was 

followed  by  sloughing  of  the  fourth 

and  Bdli  toes. 

I'nder  the  term  plexiform,  or  cir- 
soid neuroma,  Verneuil,  Billroth,  iind 

Bruiis  have  ilescribeil  a  ]>e<ruliar  fr)rm 

of  this   atl'ection,  which   the    littter 

autlior,  from  whom  the  accompany- 

ifljr  sketch,  tig.  47,  is  taken,  includes 

Mioiig  the  true  neuromas.  It  con- 
sists  of    nodular,    convoluted,    or 

variccjse  cords,  and  may  be  mistaken 
for  cirsoid  aneurism,  from  which, 
however,  it  differs  in  its  ineompres- 
tibiiitj'  and  freedom  firom  pulsation. 
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It  has  been  observed  only  in  six  instances,  in  all  of  which  it  was  congenital,  an^ 
appears  to  have  a  prwlilection  for  the  siilxMjtaneous  cellular  tissue  of  tlje  temiiora] 
and  cervical  regions.  It  is  siligularl,)-  free  from  pain,  since  in  three  cases  it  was 
absent  altogether,  in  two  cases  it  could  only  be  elicited  by  firm  pressure,  and  iu.uuly 
one  wjia  it  the  seat  of  intermittent,  spontaneous  sulfering. 


V\g.  47. 
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Trae  Plaxironn  Beoroma. 

The  only  cffectnal  treatment  is  excision.  As  long,  however,  as  the  tumor  is 
painless,  or  onuses  no  inconvenience  by  its  size  or  aitnation,  it  is  host  to  let  it 
alone.  When  the  revensc  is  the  case,  it  should  be  extiriiule^l.  The  oi>er.ntioD  is 
usually  <initc  simple,  and  devoiii  of  danger.  An  iittcm|it  should  gent'rjill>'  Imj  made 
to  enucleate  the  tumor,  by  piisliing  aside  the  nervous  filaments  which  nre  spread  out 
over  its  .surlhce,  and  which  rany  thus  occasionally  l>e  preserved  from  harm.  Wlien 
this  is  impraclicalile,  from  the  manner  in  which  the  parts  are  fused  together,  the 
morbid  mass  should  he  exposed  by  a  free  incision,  and  lil'ted  out  of  its  bed  liy  divid- 
ing the  affected  nerve  immediately  above  ami  below,  over  a  grooved  director.  The 
loss  of  motion,  occasioned  by  tliia  proceedin"!,  evi-n  when  it  involves  a  comparatively 
large  nerve,  is  usually  restored  in  a  very  short  time.  Indeed,  the  chief  ineunvmience 
to  which  it  gives  rise  is  a  sensation  of  coldness  in  the  distal  part  of  the  limb,  which 
may,  however,  remain  for  years.  Ani|iutation  has  been  resorted  to  for  the  cure  of 
this  complaint;  but  it  is  diHicult  to  conceive  of  a  case  where  it  would  really  be 
necessary. 

The  painful  subcutaneous  tubercle,  fig.  48,  is  generally  situated,  as  the  name 
plies,  immediately  beneath  the  skin,  in  the  connective  tissue.    In  its  minute  structj 


Fig.  48. 


Fig.  49. 


PalDfiil  Bat>cn(iiDPona  Tubercle. 
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as  seen  In  flg.  49,  it  appears  to  belong  to  the  connective  tissue  series,  being  comp 

of  fibrous  tissue  either  in  a  nidimental  or  perfect  state.    Its  painfuliicss  would 

to  pomt  to  its  connection  with  the  superficial  nerves,  and  it  la  highly  probable  that 
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smyelinlc  nerve  fibres  arc  involved  in  it.  Tliis  yolnt  is,  however,  difficult  of  de- 
mmistratioa,  as  it  is  almost  iinpussihle  to  distinguish  such  lihres  from  those  of 
filiroiid  tissue.  In  one  instance,  Virehow  fouiul  thnt  the  tubercle  wiis  coniposed  ofgray 
nerre  fibres.  On  being  cut  out,  it  looks  very  rnuti]  like  u  small  luass  oradii>ose  sub- 
rtante,  the  section  having  a  bright  yellowisli,  grayish,  or  vvhitish  aspect.  Few  vessels 
OD  Ih! discerned  in  it.  It  is  always  remaikatfly  tsiiuill,  seld'tui  excft'iUnij  the  vnluine  of 
»[¥.h;  very  movalile  ;  ex(iuisileiy  tender  to  the  toueh;  and  the  seat  ot  fifqufUt  pain, 
ofltn  of  a  neuralgic  character,  and  suljeet  ti>  coustant  exacerbations  from  the  most 
trifling  causes.  It  is  generally  represented  as  being  most  common  in  the  lower  ex- 
tferailies,  but  this  does  not  aeeonl  wilii  nij'  experience,  most  qf  the  eases  that  have 
come  uader  my  observation  having  occurred  in  the  ncm,  forearm,  and  shoulder. 

The  iiaint'iil  tubercle  Is  generally  aingle,  or,  if  innltiplc,  more  than  two  or  three 
nrely  escist  in-  tlie  same  person.  It  occurs  in  both  aexfs,  but  mucli  more  freipienlly 
in  women  than  in  men,  the  reverse  being  the  case  iu  regjird  to  the  neuronintous 
tumor.  Its  development  is  nsuiilij'  tanly,  an<l  often  several  years  elajjse  liet'ore  it 
baoiaes  ver3'  tender  and  painful.  \>'t>niL'n  of  a  nervous,  hysterical  teinpcrnnient 
ippoar  to  be  most  prone  to  its  occurrence.  During  its  dcveloptueut  it  always  involves 
tie  skin. 

Tlie  situation  of  this  tumor  just  beneath  the  skin,  or  in  the  skin  and  Cfinnective 
titNiie,  the  absence  of  discoloration  of  the  surface,  tin*  |i>'culiar  chariictcr  of  llie  pain, 
tli«  ii4ti4erance  of  manipulation,  and  the  hi^tory  of  the  case,  geucniUy  sullice  to 
delennine  the  diagnosis. 

The  only  remedy  is  free  excision,  including  a  small  portion  of  the  surrounding 
heaitliy  integument.  The  disease  never  returns  at  the  cicatrice,  although  it  may 
occur  afterwards  in  other  parts  of  tlie  body. 
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13.   ADENOID  TUMORS. 

The  adenoid  tumor,  the  adciiouin  of  French  and  German  authors,  owes  Its  name 
to  the  peculiarity  of  its  stiuclurc,  whirli  is  a  close  imitation  of  the  nnrmai  glandular 
nc,  whether  acinoim,  lUutlcss,  <ii'  lyni))ii:ilic.  It  is  essentially  u  hv[ii'rphisl  ic  tumor, 
gisting  of  newly-foruied  gland  tissue,  cf>rre.*|ioTi(lij)g  in  its  nmin  features  witli  what 
Lelicrt  lias  described  uuder  the  name  of  "partial  glaiulular  hypcrtrojihy."  Its  prin- 
cipal Beats  are  the  uiainroary,  parotid,  tliyroid,  and  proslali'  glands,  the  mucous  fol- 
licles  of  the  lip,  cheek,  palate,  nose,  vulva,  vagina,  uterus,  and  reclum,  and  certain 
heteroplastic  formations,  ns  ovarian  and  other  cysts.  In  the  breast  the  new  product 
i»citlier  imlwdded  in  the  substance  of  the  normal  glandular  structures,  or  it  projects 
from  the  surface  of  the  organ,  as  a  peripheric  outgrowth,  continuous  witli  the  parent 
tis*iie»  by  a  distinct  petlicle.  In  adeuoin:is  of  the  piuotid  and  jirostate  glands  a 
similnr  law  obtains  in  regard  to  the  site  of  the  new  growth. 

All  adenoma  is,  for  the  most  |>.irt,  a  solitary  tumor,  of  a  firm,  dense,  inelastic  con- 
sistence, espectially  in  its  earlier  stages,  of  a  whitish,  grayiHh,  or  pale  straw  colur, 
snrrounded  by  a  capsule,  or  limitary  mend»rane,  easily  enuclcatctl,  and  sehloui  larger 
than  a  hickory-nut,  an  alraoud,  or  a  pullet's  egg.  The  sectional  surface  has  olleu 
»  glistening  appearance,  arifl,  in  i-ecent  growths,  never  yields  any  fluid  on  pressure. 
Old  liimors  of  this  kind  often  nndergo  a  process  of  partial  BoCtening,  .-lud  it  is  not 
ttncommon  for  them  to  contain  (atty  suhstance  and  even  cvsts,  shut  or  upeu,oecupied 
by 'ileagjiious  matter,  similar  to  the  contents  of  a  mucous  burse.  The  interglaudular 
tissue  is  white  or  grayish,  very  dense  ancl  Arm,  and  is  olten  choked,  as  it  were,  by  the 
glaniluhir  matter,  especially  when  the  hilter  greatly  prepotukratcs.  Cases,  however, 
octiir  in  which  the  reverse  obtains,  the  quantity  of  connective  tissue  beiug  uueom- 
BJouly  aliundant,  and  then  the  adenoma  is  also,  as  a  generrd  ride,  iiropoitioiiately 
hartl  and  linn,  frequently  rre.-ikinir  under  the  knife.  Few  vessels  enter  lliesc  tumors; 
>i>(|,  although  they  are,  doiilitless,  snpjilied  with  nerves  and  absorbents,  notu'  have 
ever  been  demonstrated  in  them.  The  ei>itheJial  matter  which  naturally  lines  the 
ducts  of  tlie  gl.inds  is  commonly  considerably  increased  in  quantity  as  well  as  iu 
distinctness,  although  sometimes  it  renrnins  ap]).irenlly  ])erf«'tly  normal. 

Under  the  microscope  the  proper  gland  structure  is  found  to  consist  of  numerous 
minute  nucleated  cells  an<l  nuclei,  arranged  in  lobular  or  tubular  form,  invested 
by  a  tliin,  pellucid,  limitary  membrane,  and  corresponding,  in  their  general  features, 
vitb  those  of  the  parent  gland  structures,  as  in  Sg.  50,  from  RindUeisch.     In  the 
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Fig.  50. 
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AdHooma,  ai  (ean  la  Ihe  Hammarj  CUod. 


ohlor  tumors  they  often  contain  tnole- 
cul;ir  granules  and  even  oil  globules. 

In  tlie  mucous  foUicle!>,  ami  in 
tlivn>i<l,  prostate,  ami  parotid  glan^ 
thf  nbnormid  tis.'iue  closely  asi>imili] 
itseir  to  the  nnluriil  structure  of 
or;^niis.  In  the  former,  the  tumor, 
rarely  larger  tbiiu  u  eherr}-,  or  small 
nut,  ia  always,  as  in  the  iiiHiumnry  and 
prostate  glands,  distinctly  incupsulnt4.'d, 
while  in  the  thyroid  body,  lielonsjing  to 
the  ductless  order  of  glands,  the  new 
glniiduhir  structure  usually,  even  in  its 
earlier  singes,  exhibits  n  remarkable 
cyst-fonnation,  bo  cbaracleriatic  of 
goitre. 

The  period  of  life  at  which  the  adenoid  tumor  is  developed  varies  in  the  ditferent 
organs.  Ill  the  breast  it  is  most  fivquent  from  the  age  of  puberty  to  that  of  thirty- 
five,  young  barren  females  In-ing  its  most  common  subjects.  In  the  thyroid  body  they 
generally  begin  before  the  fifteenth  year,  especially  in  those  partt;  of  the  world  in  which 
goitre  is  endemic.  In  the  labial,  buccal,  vagiiiid,  and  uterine  glands  the  occurrence 
is  most  frequent  in  young  and  middle-aged  persons.  In  the  prostate  gland  they  are 
usually  associated  with,  or  a  consequence  of,  senile  hypertrophy  of  that  organ, 
occurring  either  in  its  snbstance,  or  as  a  pedunculated,  polypoid  outgrowth. 

In  the  mammary  gland  the  adenoid  tumor  is  frequently  quite  tender  on  pressure, 
and  even  very  painful,  especially  in  j'^oung  females,  the  sul»jeets  of  dysmenorrhoea, 
the  suH'ering  being  then  very  liable  to  assume  a  neurnlgic  character.  In  most  of  the 
other  organs  the  tumor  incommodes  simply  by  its  bulk  and  situation,  C4)using  me- 
chanical inconvenience. 

Adi-iioma  usually  arises  without  any  assignable  cause.  Its  progress,  as  a  general 
rule,  is  very  slow,  and  it  seldom,  aa  before  stated,  attains  any  considerable  volume, 
althuugli  when  it  attacks  an  entire  glan«l,  as  the  mammary  or  parotid,  it  may  reach 
a  great  bulk.  In  its  character  the  tumor  is  essenti.nlly  benign,  but.  in  exceptional 
cases,  it  is  no  doubt,  like  other  benign  growths,  capable  of  assuming  malignancy. 
When  tlioroiiglily  cxttrpatcfl,  no  relapse  will  !h'  likely  to  occur,  although  examples 
have  been  rccoidcd  in  which  as  many  as  three,  four,  and  even  five  operations  were 
performed  u])on  the  same  tumor. 

The  adenoid  tumor  is  distingutshe<l  by  its  tardy  growth,  by  its  locality,  by  its  cir- 
cumscribetl  outline,  by  its  firm,  inelastic  consistence,  by  the  absence  of  lymphatic 
involvement,  and  by  the  integrity  of  the  general  health. 

In  the  treatment  of  adenomas  not  much  is  to  be  expected  from  medicatioQ.  Spon- 
taneous resolutiou  is  Hnconimon.  Occasionally,  under  lavoi-able  circumstances,  dilute 
tincture  of  iodine  and  weak  ointment  of  the  biniodide  of  meicury  prove  nsefnl  in 
promoting  the  absorption  of  the  tumor.  lotlide  of  potassium  and  bichloride  of 
mercury  have  sometimes  Ix'cn  beneficial.  The  etlicacy  of  siieh  treatment  is  most 
evident  in  cases  of  recent  utauding  and  in  growths  of  sm:dl  size.  Some  surgeons 
speak  warridy  of  methodical  compression,  but  as  it  is  ditlicult,  and  in  many  cases 
impossible,  little  advantage  is  to  be  anticifvated  from  its  em|»loyment.  When  the 
tumor  is  painful,  as  when  it  is  the  seal  of  neurfiliria,  or  of  large  size,  causing  inconve- 
nience by  itH  weight  or  pressure,  or  when  it  is  in  a  state  of  partial  softening,  the  only 
rational  reme<ly  is  extirpation.  A  single  incision  often  sullices  to  expose  the  tumor 
and  to  ert'ect  its  enucleatirjn.  The  whole  orijan  must  l)e  sacrificed  when  the  disease 
pervades  its  entire  siihstance ;  but  such  a  procedure,  for  reasons  previously  mentioned, 
will  seldom  be  necessary. 


14.   LYMPHATIC  TUMORS. 

Under  this  head  may  be  noticerl  two  forms  of  morbid  products,  diflering  materially 
in  their  external  features,  but  intimately  allied  in  their  minute  structure;  the  one 
consisting  in  a  hyperlrophied  condition  of  the  lymithatic  glands,  and  the  other  in 
the  development  of  certain  bodies  closely  resendiling,  in  their  anatomical  elements, 
the  characteristic  cell-elements  of  lymph  glands.     To  the  latter  the  term  "lym- 
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Fig.  51. 


J 


phi  lid,"  used  by  Paget,  is  especidlly  applicable;  Virchow  describes  hoth  forma  aa 
"lymplwrau?*;"  wliik-  Oornil  ami  lianvier,  who  have  given  a  very  excellent,  at-tount 
of  tliciu,  prefer  the  word  "  lyraphaik-noma/"  Ibr  llio  ixvison,  aa  they  8tate,  Ihat  these 
mofliid  i»rowth8  are  largely  composeil  of  ihv  adenoid  tissiif  of  Uis. 

Eiil.'irgeinent  of  tlie  lymphatic  i;huv<ls  iii;iy  arise  from  a  git-.-il  v.-nii-ty  of  cauaes, 
coffliuuii  and  specific.  Au  tiicre.'iM.'  uf  bulk  and  consistence  is  nften  indm-ed  merely 
by  s'.i|»preasioii  of  the  cutaneous  pirspir;it>on  or  by  aoine  loc^d  irrilalioii,  aa,  in  those 
ol  the  neck,  by  a  decayed  to«ith,  :md,  in  those  of  the  groin,  by  a  corn,  bunion,  or 
inv(Tte<l  loe-naiL  The  syphiJitic  virus  gives  rise  to  swelliug  of  the  inguinal  and 
oilier  lymphatic  glands;  and  in  scrofulous  affections  these  bodies  frcqueiitiy  s.urter 
mv  givatly,  more  especially  in  the  cervical  region,  in  the  Bxilln,  and  iu  the  mesentery. 
Carcinoma  may  be  enumerated  as  another  cause  of  eiihirgcnient.  To  none  of  these 
fonuo  of  enlargement,  however,  although  they  are  j)roliably  a!l  accompanied  with 
mort' or  less  abnormal  cell  development,  is  the  term  lynqthatic  tumor,  or  lymphoma, 
properly  speaking,  applicable.  To  constitute  the  morliid  growth  under  notice,  there 
must  exist,  as  an  essential  concomiiant,  a  conslitntioicd  dyscrasia,  manifesting  itself 
eillier  iu  serious  disorder  of  some  of  the  more  inrjxntsMit  internal  organs,  as  the  lung, 
liver,  or  spleen,  in  anemia,  in  niarasnuis,  or  in  a  markid  increase  of  the  white  globules 
of  Ibe  blood,  giving  rise  to  wiiat  is  called  lencocythcmia. 

Viewed  in  the  sense  here  indicated,  the  lymphatic  tumor  is  most  frequently  met 
Willi  in  the  lymphatic  glamls  of  the  neck,  axilla,  groin,  and  mesentery,  and  usually 
ConaisUs  of  ueveral  enlarged  glands,  fused  into 
ouecommon  mass,  of  variable  size,  slt:i(ie,  and 
consistence.  When  the  disea.se  exists  in  the 
neck,  on  both  sides,  the  swollen  glands  oeca- 
*i'in  the  most  unseemly  deformily,  similar  to 
what  ii obserx'ed  in  scrofida,  although  entirely 
dilTerent  in  its  character.  The  individual 
glaD(U  are  generally  kidney-shaped,  and  of  a 
soft,  *eini-elastic  consistence,  movable  under 
the  skin,  free  from  pain,  or  nearly  so,  and 
tolerant  of  rude  manipulation.  The  sectional 
JBrface  is  of  a  grayish,  light-pink,  «)r  n'rUlish- 
VdJow  color,  and  yields  on  pressure  a  vvhitish, 
Iwtcjcent  juice,  not  unlike  that  of  eevtam 
fonns  of  carcinoma,  containing  cells  M'ilh  one 
or  more  nuclei. 

Tlie  minute  appearances  are  well  exhibited 
in  fig.  51,  from  O.  Weber,  rcpr<'<entirig  a 
fine  section  of  an  enoriuous  tumor  of  this 
description,  removed  from  the  axilla  of  a  hoy. 
At  c.  the  delicate  meshes  of  the  reticulated 
stroma  are  aeon,  freed  from  the  coipiisclcs  by  pencilling;  while  at  a  and  6,  the  alveoli 
ifpcrowdefl  witii  lymph  corpuscles,  which  at  t^  and  /"are  undergoing  proliferation  by 
division  and  endogenous  germination.  Multiplication  of  the  connective  tissue  cor- 
puw'lea  of  the  trabeculw  is  seen  nt  d. 

These  tumors  are  most  common  in  young  subjects  between  the  ages  of  ten  and 
Iweuly-five,  but  they  are  sometimes  observed  in  very  young  children  aiul  elderly 
p»-'rs(ins.  In  1870,  I  attended  a  geiitkuiun,  rorty-five  years  ohi,  in  vvlioni,  from  ttiis 
i%m>,  great  enlargement  of  the  ghieids  of  the  neck,  on  brilh  sides,  and  oC  those  of  the 
l<?ft  axilla  and  of  the  right  groin,  coexisted  with  leucocythemia.  Oradusd  emaciation 
toi'k  place,  and  he  finally  died  in  a  state  of  extreme  exhaustion  from  tubermlar 
Complications  of  the  left  lung.  In  a  child,  five  years  old,  recently  under  my  charge 
ttttlie  college  clinic,  the  8ymi>toras  were  equally  welt  marked.  The  swelling  in  the 
Ooik  w,i8  very  great,  and  the  countenance  characteristicftlly  white. 

During  the  progress  of  lymphoma  various  internal  structures  are  liable  to  suffer, 
•ppiircMiily  from  secondary  involvement,  in  the  form  of  hartl,  grayish,  fir  wliilish  de- 
posits, from  the  size  of  a  millet  seed  to  that  of  a  small  nut,  filled  with  characteristic 
lymphoid  cells.  Mr  Murchison,  of  Lonrlon,  iu  two  cases  of  this  kind,  (bund  these 
Mies  in  great  numbers  in  the  lungs,  liver,  and  8|>l(»en,  accompanied  w  ith  excessive 
enlargement  of  the  cervical,  axillnry,  inguinal,  bronchial,  and  mediastinal  lymiihatic 
glands.     Marked  anemia  existed  in  both  patients,  without,  however,  any  increase  of 
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the  white  corpuscles  of  the  blood.  Other  observerB  have  found  these  morbid  de- 
posits not  only  in  the  external  organs,  but  in  different  tissues,  and  even  in  the  lones. 
Lyraj>hoid  hypertroph3'  of  tlie  lymphatic  glands  is  oflcu  associated  with  hypertrophy 
of  the  liver  and  spleen. 

Lyiii|>liatte  tiiiunrs,  con.sidered  in  the  restricted  sense  in  which  they  are  here  de- 
8cribe<l,  are  LrentTiUly  of  evil  inipf)rt,  not  so  much  on  account  of  their  own  dise.ised 
con<lili<)ti  as  lieciuse  of  the  serious  morbid  cliansres  of  the  internal  organs,  as  the 
luMg,  liver,  and  spleen,  which  arise  during  their  progress.  In  the  leucocythcnijc  form 
the  progiiosis  is  always  unfavorable,  and  the  Bsnte  rcnmrk  is  strictly  applicable  to 
those  cases  in  which  there  is  marked  anemia.  The  must  important  reme<1if9  are 
chalyiieate  tonics,  quinine,  cod-liver  oil,  nutritious  focjil  and  drink,  and  change  of 
air.  Mercury  is  generally  hurtful.  The  I>ody  must  be  well  protected  from  cold.  As 
local  nieatiiircs  the  most  valuable  are  sorbefacient  liniments  and  unguents,  rubbed 
gently  upon  the  atfected  glands  twice  in  the  twenty-four  hours.  Leeches  are  not 
likely  to  prove  beneficial. 

The  second  group  of  tumors  belonging  to  this  class,  those  to  which  the  term  lym- 
phoid is  more  especially  applicable,  consi.^t  of  certain  morbid  growths  formed  out  of 
what  is  called  the  lymplioid  tissue,  from  its  resenililaiice  to  the  interior  structure 
of  the  lymphatic  ghmds.  This  substance,  of  which  the  Iwst  ty]>e8  are  the  solitary 
and  agminated  glands  of  the  mucous  membrane  of  (he  small  intestine,  the  tonsils, 
and  the  adenoid  tissue  in  the  upper  and  posterior  wM  of  the  pharynx,  is  liable  to 
abiioniirtl  develnpment,  and  attcudetl  with  the  iuliltnition  of  lymphoid  corpuscle*, 
wliicii  thus  impart  to  the  morbid  musses  a  characteristic  appearance.  Surgically 
considered,  lymphoid  tumors  afford  no  points  of  interest. 


TREATMENT  OF  BENIGN  TUMORS. 

The  treatment,  medical  as  well  as  surgicnl,  of  innocent  tumors,  having  been  suc- 
cinctly discussed  under  each  respective  variety,  it  is  only  necessary  here,  in  order  to 
place  the  whole  subject  in  a  more  tangible  form,  that  I  should  briedy  recapitulate  the 
more  prominent  points  of  what  has  already  !)een  said. 

With  the  exception  of  what  1  have  denominatetl  hypertrophic  tumors,  embracing 
a  small  number  of  the  innocent  formations,  experience  has  shown  that  few,  if  any, 
are  in  the  slightest  degree  amenable  to  remedies,  whether  locally  applied  or  internally 
administered.  Fatty,  fibrous,  cartihginous,  osseous,  hydatid,  polypoid,  neuromatous, 
and  vascular  growths,  all  come  under  this  head.  Tlie  more  simple  forms  of  cystic 
tumors,  and  certain  forms  of  goitre,  occasionally  disappear  under  topical  and  consti- 
tutional treatment;  but  even  in  these,  in  many  cases,  we  find  ourselves  completely 
baflled,  liowever  perseverinu!)'  or  jutlicioiisly  the  curative  plan  may  be  carriol  out. 
The  most  trustworthy  locnl  remedies,  unquestionahly,  are  tincture  of  iodine  and 
tlie  ointment  of  iiiuiodide  of  mercury,  variously  diluted,  and  applied  once  or 
twice  in  moderation  in  the  twenty-four  hours.  IJydroelilornte  of  anini<mia  also 
possesses  powerful  solvent  properties.  A  jjoultice  made  of  bran  and  stdt-water  is 
an  excellent  sorbefacient.  Leeches  and  blisters  are  useful  when  the  morbid  growth 
is  hot  and  congested,  or  actually  inflamed ;  nnrl,  under  similar  etrcuiustanccs,  great 
benefit  occasionally  nccrnes  from  lotions  of  sugnr  of  lead  and  Goulard's  extract. 
Systematic  compression  with  adhesive  strips,  the  roller,  or  the  air-cusliion,  is  some> 
times  serviceable,  a-s  is  shown  in  certain  tumors  of  the  mammary  gland,  the  testicle, 
and  other  parts  of  the  body. 

The  ouly  internal  remedies  at  all  worthy  of  consideration,  in  the  treatment  of 
benign  tumors,  are  iodine,  cither  in  substance,  tincture,  or  Lugol's  solution,  iodide 
of  iron,  iodide  of  potassium,  mercury,  and  t^'irtnr  emetic.  These  articles  may  be 
given  by  themselves,  or  in  various  fonns  of  condiinsit ion,  care  lieing  tnkcn  that  the 
dose  is  not  so  large  as  to  oppress  the  stomacli,aiid  that  the  prescription  be  occasion- 
ally pretermitted  for  a  short  time,  as  the  etfccts  are  thus  greatly  enhanced.  The  <liet 
must,  of  course,  be  properly  regulated,  being  light, non-stimulant,  and  at  the  same  time 
not  too  nutritious;  the  bowels  are  maintained  in  a  soluble  condition, and  the  utmost 
attention  is  paid  to  the  secretions,  to  maintain  them  in  as  healthy  a  state  as  possHde. 

How  far  electrolysis  is  to  be  trusted  in  the  treatment  of  innocent  tumors  is  a 
problem  which  further  exi)erionce  alone  can  solve.  The  chief  atfections  in  which  it 
has  heeii  employed  are,  hydrocele,  hydatid  tumors  of  the  liver,  nevoid  growths,  and 
certain  forms  of  goitre,  in  which  it  has  occasionally  heeu  beneficial,  having  been 
followed,  in  some  of  the  cases,  by  a  permanent  and  rapid  cure.     The  manner  in  which 
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electrolysis  acts  is  probably  l>v  the  ijithictvon  of  inflammation, tlie  pt;rturbating  effects 
of  wliirli  put  a  stop  to  further  growth  nt  ihc  «atnu  time  thu.t  they  pnjmoti;  the  absorp- 
tion of  its  various  constituents.  tlniil  as  well  ns  solid.  To  the  harder  varieties  of 
ianocent  tumors,  tis  the  til>ruid,  carlilnginoiiH,  (iiid  <wrcous,  this  inetliod  of  trfsitmcnt 
does  not  seem  to  bo  adapted;  at  all  events,  I  am  not  aware  that  any  Bucce.ssfnl  laHcs 
of  ie  have  been  reported.  A  similar  remark  is  applieable  to  the  various  fornin  of 
jiroliferous  cysts  and  lipomas.  Paiulhiry  growths,  iis  warts  on  the  skin  and  genital 
orjriins  have  oocastonuUy  been  cured  hy  it.  The  manner  of  employing  electrolysis 
is  fully  described  in  the  chapter  on  laiuor  surgery. 

With  respect  to  the  removal  of  innocent  tumors,  a  few  precepts  may  here  be  intro- 
duced for  the  guidance  of  the  surgeon.  The  kitife,  of  course,  always  claims  preference 
in  every  operation  of  this  kind;  but  now  and  then  a  case  occurs  in  which,  on  account 
of  the  danger  of  hemorrhage,  or  the  dillitulty  of  access,  the  c'craseur  is  used.  The 
pmclicc  of  remnving  innocent  tumors  with  caustics  has  long  been  obsolete. 

Ist.  Interference  should,  as  ;t  general  rule,  be  avoided  when  the  tumor  is  station- 
ary, or  nearly  so,  paitdess,  and  not  incotiveiiient  by  its  size,  weight,  or  situation. 

2<lly.  If  an  operation  he  determined  up(Mi,  the  sj'stetn  shonhl  alwa3is  be  subjected 
to  a  certain  <lei;ree  of  preliminnry  tre.ituient,  even  when  the  tumor  is  comparatively 
small,  experience  having  shown  that  extirpation  is  often  followed  by  erysipelas. 

3d]y.  While  the  object  should  l>e  to  etlVct  the  tuusl  thorough  removal,  care  should 
lie  taken  not  to  interfere  unnecessarily  with  the  surrounding  tissues,  but  to  respect 
ihein  as  much  as  possible  by  keeping  the  knife  in  close  contact  with  the  morbid 
grovik, 

4tlily.  When  the  tumor  la  of  unusual  bnlJi,  it  will  gonorally  be  necessar)'^  to  remove 
»  portion  of  skin  by  including  it  in  an  tlli[>tical  incision,  otherwise  it  should  lie 
relained,  due  allowance  being  isia<le  for  its  astonishing  contractile  powers.  If  this 
pn-caiition  be  neglected,  there  may  be  a  deficiency  of  flap  when  the  surgeon  comes 
to  approximate  the  edges  of  the  wound. 

ailily.  Diseased  integument  siionlil  always  be  removed  along  with  the  morbid 
growtii.  the  knife  being  carried  around  it  tllipticvdly. 

f'tlily.  Extiriiation  may  generally  be  readily  elfected  by  a  single  incision  carried 
«:rn-i'»  the  centre  of  the  tuujor,  either  vertically,  horizontally,  or  in  a  curvilinear 
(lifectioij.  It  is  onl}'  when,  as  nlivady  stated,  the  inorljid  growth  is  very  large,  or 
*i«'n  there  is  diseased  integument,  that  an  elliptical  incision  will  be  required. 

Itlil}-.  The  incisions  shouliJ  lie  directe4l  in  such  a  mauuer  h.s  to  favor  drainage,  and 
to  prevent  bagging.  Hence,  one  of  the  extremities  ehoukl  alwa)s  correspond  with 
the  must  dependent  portion  of  the  turaor 

Sihlv.  When  the  morbid  growth  is  very  vasrular,  uncommoTdy  soft,  or  very  firmly 
mlluTetit  to  the  integument,  the  removal  n ill  be  greatly  facilitated  if  the  .skin  he 
flivi'led.  as  a  preliminary  step,  upon  the  grooved  director,  the  knife  being  thus  pre- 
T«it<'<l  from  [xjnetrating  tlie  proper  substance  of  the  tumor. 

iltliU-.  By  keeping  the  knife  in  clo-^e  contact  with  the  tumor,  the  whole  mass  may 
•onidiraes  be  speedily  and  etlectually  cnuelcated  with  the  hand,  finger,  or  scidpel. 
Anollier  advantage  of  such  a  preentttion  is  the  avoidimce  of  hemorrhage. 

lOtlily.  When  the  mass  is  very  large,  pendulous,  and  vascular,  as,  for  example,  in 
lhi»si'  enormous  growths  constituting  what  is  called  elephantiasis^  of  the  scrotum,  the 
I'lewling  maybe  essentially  diminisJjcd  l>y  elevating  the  tumor  and  pressing  the  blood 
out  of  its  veins  immediately  prior  to  the  o[»eration,  as  origiiially  suggested  by  Phy- 
"it'k,  and  often  successfully  practised  Itv  Dorsey. 

lltlily.  There  are  certain  kinds  of  morbid  crowtha,  an.  for  example,  polyps  of  the 
uterus  .ind  naevoid  tumors,  that  are  more  ejisily  and  safely  removed  with  the  ^craseur 
wn  with  the  knife,  on  aceonnt  of  their  peculiar  sitnatiou,  and  the  danger  of  honior- 
fuaje.  In  using  this  iniitrnment,  the  part,  as  a  preliminary  step,  is  <lioroui;hly 
iW'lated  by  transfixing  its  base  with  pins,  and  then  gradually  divided  by  linear 
••rushing,  the  chain  with  which  it  is  [uovidtd  being  well  ndfiptcd  to  such  an  obji-ct. 
Tie  slump  must  not  be  di^tturbed  after  the  operation  is  completed,  as  this  might 
excite  Mecfiing  and  interfere  with  the  healing  prncesa. 

12thly.  Any  large  arteries  that  may  he  divided  should  either  be  compressed  by  an 
w^islant  until  the  extirfiation  is  cfnn|>[etcd,  or  they  should  immediately  be  tied,  loss 
"f  lilood  being  careftilly  guarded  against  in  all  proceeflinir^  of  this  kind.  When  the 
<iirtrer)n  is  operating  alone,  or  wlien  he  has  no  good  nssistiints,  the  bloedhijr  uiny  be 
temporarilv  checked  with  the  serrefine,  fig.  52,  a  kind  of  wife  forceps,  the  contri- 
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v.ance  tlepictecl  in  fig.  53,  or  Nunivel^v's  tbrctps,  fig.  54.  These  inatrutneuU  maintt„ 
tlieir  huid  by  their  own  elasticity,  ami  will  be  found  to  be  of  great  service  in  extensive 
IiihI  te<Jiou8  disseetiuns,  espedjilly  when  the  same  artery  is  obliged  to  be  cut  several 
times. 


PIff.69. 


Fig.  6S. 


Fig.  54. 
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ISthly.  When  nil  oozing  of  blood  has  ceased,  the  edges  of  the  wound  are  accnrately 
approximated  by  suture  and  adhesive  strips,  aided,  if  necessary,  by  a  light  compress 
and  liitiul.ige,  to  keep  the  flaps  in  close  contact  with  the  raw  surface  beneath,  as 
object  is  to  Keeure  union  l)y  tiic  fiist  intention. 

Lastly.  The  part  is  lo  be  kept  perfectly  at  rest  until  the  wound  is  healed,  and' 
case  treated,  in  every  respect,  upon  ordinary  antiphlogistic  principles.     In  genei 
the  dres-sings  should  not  be  disturbed  before  the  end  of  the  third  day,  especiiUlyj 
the  absence  of  felor  and  discharge  indicates  favorable  progress- 
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Sarcoma,  an  old  term,  i-evived  by  Virchow,  and  now  generally  adopted  bj'  pnlho- 
logists,  includes  an  entirely  distinct  class  of  tumors,  which  hold  an  intcrnie«Iiate 
position  Ix-twccn  bcniiin  and  malignant  growths,  inusrauch  as  tliey  have  a  local,  inno- 
cent period,  fluriug  which  they  are  aniciinblo  to  the  knife,  but  may  later  assume  a 
malignant  forra,  as  exhibited  by  their  coiistnnt  tendency  to  recurrence  after  removal, 
and  the  formation  of  metastatic  or  s«.'condary  <leposits  in  distant  tissues  and  organs. 
It  is  by  fiir  the  nio.st  interesting  of  the  histoid  tteo[»ln.sms,  presenting,  as  it  does,  in 
Its  cliuicivl  lii^tory.  features  similnr  and  yet  dissimilar  to  those  of  carcinoma,  and 
differiug  widely  from  the  latter  in  its  histolo<:ical  construction,  the  distinction  between 
them  being  that  csircinoma  is  characterized  by  a  marked  alveolar  formation  of  its 
stroma,  the  loeiili  being  crowded  with  cells  of  an  epithelial  type,  while  in  sarcoma  the 
cells  are  of  tlie  type  of  the  developmental  scries  of  the  connective  tissues,  and  mingled 
with  the  intercellular  substance.  In  its  pure  form,  no  tnmor  can  be  more  simple  in 
its  formation,  as  it  consists  of  imperfectly  olahorafcd  ekineiits,  which  have  no  simi- 
larity to  any  normal  structure  of  adult  life,  and  which  never  advance  to  higher 
development.  A  sarcoma  may,  therefore,  l>e  defined  to  be  a  tumor  composed  almost 
entirely  of  cells,  ivfiich  have  their  origin  in  those  of  the  connective  tissues,  and  persist 
as  such,  althougli  irreatly  enlnrixed  awl  iiicrensed  in  number.  The  structure  of  such 
a  growth  is,  then,  inily  distinguishable  from  that  of  tfie  connective  tissue  series,  by 
the  excessive  prcpoirderance,  development,  and  arrangement  of  its  cellular  elerue 
whicli  form  its  peculiar  features. 

The  eonneetivc  tissucH  proper,  whether  subcutaneous,  submucous,  subserous,  in 
miiscnlar,  or  fascial,  nre  always  tlie  starting-points  of  sarcoma.  It  often,  however, 
arises  from  other  structures  of  this  series,  as,  for  example,  the  delicate,  sujiporling, 
retifnrm  tissues  of  the  nervous  centres  and  the  lymphatic  glands,  the  periosteum  and 
osseou'i  marrow,  when  tlie  histological  peculiarities  of  tlie  matrix  are  usually  pro- 
pacated  to  it.  Thus,  sarcomas  of  the  choroid  and  skin  [iroduco  pigment  cells;  spinille 
cells  predominate  in  those  which  nriu:inate  in  aiKmcnroaes;  while  periosteal  sarcomas 
evince  a  disposiiion  to  osseous  formations,  so  that  tlicy  are  distinguished  by  the 
similarity  of  their  structure  to  one  or  another  of  the  group  of  connective  tissues,  as 
fjlirniis.  mucous,  gl ions,  lymphoid,  cartilaginous,  osseous,  or  pigmentary.  They  may, 
moreover,  spring  from  the  connective  tissiu'  of  other  neoplasms,  as  is  frequently  seen 
in  carcinoma,  some  sesiments  of  which  present  sarcomatous  characters,  and  they 
possess,  in  a  remarkable  degree,  the  power  of  combining  among  themselves,  several 
ditferent  tissues  existing  in  the  same  growth,  thereby  giving  rise  to  mixed  tumors. 

The  cell  elements  of  sarcoma,  like  tiiose  of  the  tissues    from   which   they  are 
developed,  are  round,  spindle-shaped,  or  stellate,  existing  either  separately  or  in 
conjunction  in  the  same  tumor.     In 
form  always  predominates,  and  it  ia  i 


latter  event,  the  most  common  of  all,  one  ' 
cordance  with  the  preponderance  of  oi 


cBiP.  »n. 


SAUCOMATOUS    TUMORS. 


the  Other  kind  of  cell  tliat  tficee  priiirjpal  forms  of  sarcoma  are  recnofiiized,  namely, 
round-celled,  8|»iiidle-<,'i'IUtl,  and  giaiil-ieik'd.  In  nil  of  tia-se  tlie  clIIs,  as  a  rule,  are 
h_v|)Citr(ipliied  ;  llie  nuclei  ami  micleoli  are  fspfcially  eidarijied  iiiid  iiicreasud  in 
Dumln T,  ibc  former  olten  nltaininfj  tlie  sij^e  ofTlie  luryest  iiormid  tclls.  Itonrul  cells 
Biv  fijiiud  ill  all  sar<'niiinh,«ii(l  are  ot'leii  very  small,  as  is  been  jKirtieiil:irly  in  tlie 
gliou*  variety.  Tliey  are -exlremoly  friable,  therel ly  [irudiKiii^  the  n| ipea raure  of  free 
nuclei  iu  rcccut  preparalioiis,  ;itiil,  for  the  uii>t.t  [>:in,  resemijiu  lynijih  e(ir[iii8cles, 
t'olorlfss  Mu«>l  corpuscles,  aud  graunlalion  cells,  fn>ini  wliieh  tliey  tanuot  lie  disliu- 
jfuislii'il,  unless  it  be  by  tlie  relalively  larye  diri)ensions  of  the  niiukiis,  and,  ocea- 
jioualh.  of  the  cell  itself.  Spindle  tells  are  very  easily  recojrnized.  They  e«>n.sist 
ofttihiiily  granular,  pale,  fnsifurin  huily,  which  terminates  at  each  end  in  a  long, 
ilelicali',  perhaps  sulxlividerl,  IJlamentary  prttecss.  The  niiclens,  which  contains  one 
ormorc  nucleoli,  is  usually  single  anil  well  delined,  and  of  nn  <>vr»id  i>r  •'lli|)tjcnl  form. 
Giinl  cells,  which  are  commoidy  .issocialed  wiili  the  round  and  fusiform  elements, 
i»Teiy  characteristic,  and  are  similar  to  the  flat  pvotopla>ins  that  are  fi>nnil  in  the 
nirrow  of  foetal  l<oues.  They  are  the  largest  of  liuinnn  cells,  and  often  attain  extra- 
orrlJD.iry  dimensions.  Their  substance  is  tinel^'  granular,  and  contains  very  numer- 
ous, not  unfrcquently  even  Ijundrods  of  oval,  nuelcolated  mulei.  Their  form,  wlijth 
isvciy  variable,  is  generally  irrejiiihily  ovoidal  or  polygonal ;  and  rounded  or  Dla- 
~  itiius  processes  not  unfrequeutly  shoot  out  from  their  bodies. 

It*  form  and  numlK-r  of  the  cells  arc  so  varied  tliat  they  cannot  alone  be  con- 
rfdeml  as  decisive  of  the  varietj'  of  the  sanoma,  but  it  is  their  arrangement  and 
(ievetupnieiit  that  are  characteristic,  as  will  bo  seen  when  the  structure  of  the  dif- 
fereut  tumors  of  this  group  is  considered.  They  are  placed  side  by  side,  either  in 
ooutai't  with  each  other,  or  only  separated  by  a  minimum  rjuantily  of  intercellular 
suLstuDce,  the  nature  of  which  delermuies,  iii  great  measure,  the  subilivisiona  of 
aartom.'i,  liutnot  of  the  sarcoma  itself. 

Tbe  matrix,  or  intcrcellidar  substance,  is  rarely  coUageneous  sidistance,  that  is, 
pore  connective  tissue  capable  of  yielding  jjelatine  on  Uoiling,  but  isgeuerally  ofan 
albnrainoiis,  mucous,  or  glious  nature.  It  is  always  present  to  a  greater  or  less 
eileut,aiid  may  Ijc  homogeneous,  granular,  tjr  fibrillated.  It  occurs  iu  small  propor- 
tion ill  6pindle<-elleil  and  giant-celled  tumors,  and  is  most  tdtUtnlanL  in  the  soft, 
n|iiilly-growing,  small-celled  sarcomas,  imparling  to  them  u  Sensation  of  fluctuation, 
lo  fibious  sarctjmas  it  is  distincll3-  fibi  illaled  ;  in  the  lymphoid  vari(!ty  it  lorins  a  deli- 
^■ie  network ;  in  glious  and  some  mucous  saieomas,  it  is  iisimlly  amorphous  and 
atoular  ;  while  in  some  again  of  t!ic  latter  it  is  freijuently  bj  aline  and  homogeneuus. 
nUAlly,  one  variety  of  cell  may  ff*rm  the  matrix  (d'a  tumor  couifiosetl  of  an  eiitiiely 
differi'iit  cell,  and  it  is  not  n^  all  uiicotnuioii  for  spindle  cells  to  Jilay  this  role  in 
guill<-«l]ed  sarcomas  of  the  jawdioucs. 

Bloodvessels  exist  in  great  abundance  in  all  sarcomas,  pervading  them  in  every 
direction,  and  forming  more  or  less  loose  capillary  networks,  in  the  meshes  of  which 
the  cells  are  coDtaiucd.  Wlien  the  vessels  are  large,  they  are  surrounded  by  a  sufi- 
Irttrtiiig  connective  tissue,  which  assists  in  giving  a  retiform  appearance  to  some 
toniors,  but  when  they  are  minute  the  cells,  like  those  of  granulation  tissue,  lie 
directly  in  contact  with  their  walls,  from  which  it  is  dilllcult  to  isolate  them.  In  soft 
laas,  the  capillaries  are  rarel^'  seen  to  consist  of  proper  walls,  but  Ihcir  lumen 
rs  to  be  limited  by  round  or  sjiiudlecells,  and  this  disposition  of  their  coiistitu- 
*nl  eletflents,  or  vascularization  of  an  almost  purely  cellular  tissue,  serves  as  a  point 
uf  distinction  between  these  and  other  neo[il;isras.  In  ^onre  eases  the  vessel h  are 
peally  enlarged,  and  are  so  numerous  as  to  constitute  what  Virchow  terms  telangicc- 
Itiid  or  erectile  sarcomas,  which,  from  their  great  tendency  to  hemorrhage,  repn«- 
KDtone  of  the  forms  of  fungus  hen)alo<le9  of  fornier  writers.  In  other  cases  they 
give  rise  to  pulsating  tumors,  containing  collections  of  blood,  which  include,  iu  part, 
Ujixse  formations  known  as  aneurism  of  bone. 
Of  the  causes  of  sarcoma  little  is  known  ;  for,  although  it  sometimes  shows  itself 
ID  after  birth,  it  is  doubtful  wliether  it  is  ever  uf  an  hereditary  character;  it  is 
en  spontaneous  in  its  origin,  but  is  most  frequently  traceable  to  local  irritation 
ind  extcnial  injury. 

It  apfK'ars  in  both  sexes  with  ahout  equal  frequency,  and  may  occur  at  any  period 

of  life,  but  is  generally  met  with  between  the  twentieth  and  fortieth  year,  being  rare 

Ivfore  the  second  decade  and  very  uncommon  after  the  latter  perio<l.     The  age  of 

Uie  patient,  however,  influences  tbe  liability  of  the  aflectiou  in  different  organs.    Thus, 
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medullary  sarcoma  of  the  genital  organs,  particitlarly  of  the  testicle,  is  more  freqaeat 
about  the  age  of  puberty ;  retinal  glious  sarcoma  is  almost  peculiar  to  infancy  ;  osse- 
ous sarcoma  is  most  common  in  young  pei'sons,  while  pigmentary  sarcoma  usmilly 
occurs  late  in  adult  life.  No  reliable  data  exist  as  to  the  relative  frequency  of  the 
seat  of  the  disease.  It  is  most  coninion  in  tiie  skin  and  subcutaneous  and  intermuscular 
couuective  tissues  of  the  extremities.  Periosteum  and  bone,  particularly  the  epiphyses 
of  the  loug  bones  and  the  maxillte,  are  highly  obnoxious  to  it.  It  is  more  rarely  met 
with  in  the  lymphatic  glands  and  the  secreting  glaudular  organs;  among  the  latter, 
the  female  breast  and  the  testicle  are  its  favuriie  seats.  The  eye  is  not  unfreqaently 
atfected;  while  the  serous  and  mucous  membranes  occasionally  are  its  primary  seats. 

Sarcomas  usually  arise  in  the  form  of  nodules,  single  or  multiple ;  they  may  lie  firm 
or  soO,  and  are  distinguished  frura  all  other  neoplasms  by  the  rapidity  of  their 
grfiwth,  through  which  they  often,  in  a  short  time,  attain  enormous  dimensions,  as  is 
seen  particularly  in  those  connected  with  the  periosteum  and  Ij-mphatic  glands. 
This  increase  in  volume  is,  in  part,  central,  through  proliferation  of  preexisting  cell 
elements,  and,  in  part,  peripheral,  by  extension  to  the  continuous  tissues.  If  the 
former  process  pretlominate,  the  tumor  is  incapsulated,  as  is  exemplified  in  fibrous 
sarcomas;  whereas  if  the  growtli  be  due  to  extension  by  local  infection,  It  is  diffused, 
as  is  witnessed  in  soft,  small-celled  saroom.-is.  Their  tendency  is  progressive. 
Although  there  may  be  a  temporary  arrest  of  development,  extending  even  thrrmgh  a 
number  of  years,  during  which  they  are  stationaiy,  they  usuall}',  under  the  influence 
of  some  exciting  agent,  external  or  constitutional,  awaken  into  activity  and  proceed 
regtdarly  to  their  termination.  Retrogression,  through  fatt}'  metamorphosis  of  tlie 
cells,  is  almost  constant  in  old,  voluminous  tumors,  but  it  is  rarely  observed  to 
affect  the  entire  mass.  The  central  pnrt  may  recede,  but,  at  the  same  time,  the  re- 
mainder increases  more  Inxuriantly,  and  there  is  probablj-  not  a  well-authenticated 
case  on  record  of  a  spontaneous  cure  tlirongh  absorption  of  the  emulsifiefl  fatty 
detritus.  Fatty  degeneration  occurs  generally  in  those  forms  which  are  soft,  rich 
in  cells,  and  increase  rapiilly,  as  the  glinua  and  mucous  medullar}'  sarcomas,  con- 
verting them  into  a  caseous  material,  which  resembles  broken-down  gummy  tumors. 
Through  the  same  change,  the  harder,  fibrous  forma  are  converted  into  dense  cica- 
trifiiil  tissue,  ]ioor  in  cells,  n(»t  unlike  that  of  ntrophic  scirrhus;  but  cicatricial 
shrinkage  is  uncommon.  Calcareous  and  osseous  tnmsformations  take  place  in  ix»r- 
tions  of  those  tumors  which  are  connected  witli  bone,  as  is  evinced  by  the  production 
of  irregular,  radiating,  delicate  spicules  or  plates.  At  other  times,  and  especially  in 
large,  medullary  growths^  softening  ensues,  which  may  end  in  ulceration ;  or  the 
detritus  may  be  absorbed,  leaving  cavities,  wliich  become  flJied  with  a  serous  fluid, 
thereby  forming  species  of  cysts.  In  some  cases,  during  the  process  of  softening,  the 
bloodvessels  are  eroded,  causing  extensive  parenoiiymatoua  hemorrhage,  in  which 
event  the  sarcoma,  now  and  then,  appears  to  be  converted  into  a  blood  cyst,  and 
the  original  characteristic  elements  can  be  discovered  with  diiliculty,  and  only  nt  the 
periphery.  Sarcomas  of  the  skin  ulcerate  enrly,  but  the  destruction  is  not  great. 
In  general,  these  tumors  exhibit  little  tendency  to  ulcerate,  particularly  the  firmer 
forms,  for  which  reason  the  fibrous,  sarcomas  may  attiiin  enormous  size.  The  sofY, 
rich-celled  sarcomas  are  more  disposed  to  it,  but  it  appears  later  than  in  carcitioma. 
When  it  has  once  occurred,  the  ulcer  rapidly  increases,  has  a  foul,  fungous  appear- 
ance, and  the  accomp.injnng  discharge,  often  bloody,  sometimes  putrid,  is  very  abun- 
dant. If  the  hemorrhage  and  suppuratirm  are  profuse,  symptoms  of  anemia  supervene ; 
but  a  true  cachexia,  such  &s  is  witnessed  in  carcinoma,  is  rarely  developed.  Coinci- 
dentally  with,  but  seldom  before,  the  ulcerntiim,  pain  sets  in,  the  gener.al  strength 
fails,  the  interniil  organs  become  atfected  with  secondary  deposits,  and  the  patient 
finally  succumbs  either  from  coraplicitions  or  accidents  due  to  metastatic  infVction, 
septicemia,  or  exhaustion,  induced  by  the  combined  effects  of  anemia,  prolonged 
sutTtring,  and  profuse  discharges  of  blood  and  pus. 

Malignity  is  a  very  decided  attribnte  of  saicorans,  exhibiting  itself  not  only  in  a 
constant  tendency  to  local  recurrence,  after  extirpation,  but  also  in  its  power  of 
metastatic  dilfusiun.  Locally,  the  infection  extends,  first,  to  the  neighboring  homo- 
logous tissues,  and  often  far  bi>yond  the  apparent  limits  of  the  tumor,  which  explains 
its  disposition  to  repulhdation ;  and,  scibsequently,  it  advances,  by  continuity,  to  the 
heterologous  tissues.  Secondary  nodules,  often  in  enormous  numbers,  which  almost 
invariably  present  the  same  type  as  that  of  the  original  affection,  also  develop  in 
distant  organs,  as  the  lungs,  liver  kidneys,  brain,  bones,  pleura,  peritoneum,  and 
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lymphatic  glands.  Tliis  disscmiimtinn  of  sarcoma  takes  place,  as  a  rule,  through 
tlie  l)l<x)fl,  I'illier  by  the  passage  of  infectinir  juices,  fj;ertiis,  or  cells  into  the  vessels, 
or  k  enilHjIisni,  ami  very  rarely  liy  the  lyutphntics.  The  iytinih:»Uc  glanda  nre 
etthiT  not  affected  at  all,  or  they  hecome  invoheil  tiuite  late  in  (he  disease;  and  the 
Ivni|>li8tie  vessels  themselves  are  seldom  occupied  liy  sarcoma  cells.  This  iiimninJty 
of  ilie  lymphatic  system  is  peculiar,  and  serves  to  dislinLruisli  this  class  of  tumors 
from  enrciuoma.  The  most  »lisstaut  organs,  as,  for  exnitiplc,  tlie  lungs,  in  osseous 
um^nia  of  tbe  extremities,  are  frequently  involved,  wilLout  the  intervening  lym- 
"Jl^tic  glands  Iteing^  nt  all  affecled. 

From  the  preceding  general  descriplif>n  of  the  clinical  progress  of  sarcomas  it  is 
erifloiit  that  they  hear  a  certain  resemblance  to  carcinomas,  hut  diHcr  from  ihcm 
in  llie  following  particulars.  After  extiipation,  they  almost  ccrlaiidy  leturji,  re- 
taining the  peculiarities  of  the  original  tumor,  in  or  near  the  cicatrice,  uud  this 
1(K«I  recurrence  is  constantly  repeated.  In  tlie  hitler,  on  the  other  hand,  continuous 
wcunvnce  is  the  rule,  and  Ihey  u^ually  assume  the  cncophaloid  ty|'c.  Sarcomas 
filice  little  disposition  to  npen  ;    Ihey  rarely  give   rise  to  a  true  chache.xia;   are 

iciftt  pnihiess  Ijefore  ulceration  sets  in;  and  tlie  ucigldioriug  lymphatic  glands  are 
singularly  free  from  implication.  These  distinct ive  feii!tuc><  are  rever.'r^cd  in  carei- 
Doniii.  To  the  naked  eye,  the  only  dilfeientiid  characteristics,  so  far  as  we  are  aware, 
ire  tliat  the  former  are  frequeuil\  incapsulaled,  fat  is  never  seen  in  their  interior,  and 
llier  do  not  contain  a  juice  like  that  of  carcinoma,  which  can  he  expressed  IVora  an 
dvtolar  structure.  The  anatomical  distinctions  are  not  less  marked,  the  relation 
borni!  by  the  cell  to  the  intercellidar  stibslance  being  decisive  of  tbe  nsiture  of  the 
liHS&  In  carcinoma,  alveoli  are  formed  between  tbe  trahecula;  of  a  fibrous  stroma, 
tliicli  ai"e  crnwdeil  by  cells  of  ;tti  e|iilbelial  type  In  sarcomas,  on  the  other  hand, 
(be  cells  are  arranged  as  parenchymatous  cells,  forming  cnmponcut  parts  of  a  coii- 
Unnous  tissue ;  and  tbe  structure  is  (levcr,  in  the  true  sense  of  the  tcim,  alveolar, 
io  such  a  wa^'  that  the  cell  eJements,  which  always  preserve  the  type  of  connective 
tismu!  cells,  are  groujied  in  the  ]»arlie>i!ar  meshes  of  a  stroma. 

The  tendency  exhibited  by  Karcoinas  to  local  recurrence  and  general  diffusion 
".irrnnts  the  surgeon  in  regarding  them  as  malignant  foriimtions,  thereby  reiwlering 
the  prognosis  in  tbe  highest  degree  unfavorable.  Tbis  is  particularly  true  of  the 
soft  varieties  which  are  rich  in  small  cells,  whether  round,  fusifnrra,  or  stellate,  with 
an  abiiDdant  intercellular  6ul>.stance,  and  they  include  the  greater  uundier  of  those 
tnmor&  known  as  raedullary  and  lienuitoid  fungus.  They  soiteu,  and  ulcerute  early, 
bleed  easily,  and  rapidly  dissemiinite  themselves  tbronghnut  the  organi.sm.  Ab  a 
mie, local  and  general  infection  commenie  soon,  and  exist,  nlthougli  iiia|iprecinble 
to  the  eye  and  touch,  at  the  time  of  operative  interfereuce,  on  which  account  ra|iid 
repiillulalion  is  witnessed.  Jn  these  cases  tbe  ])rogniisis,  iiefure  tiperation.  ntitst,  of 
necessity,  be  guanled,  inasmuch  as  an  itnportnnt  ehMnent»  whhli  guides  the  surgeon 
III  carcinoina,  namely,  involvement  <if  tiie  lymphatic  ghuids,  is  generally  absent. 
Tliedilbistcd  forms  are  more  iufecliouH  ibnn  those  which  are  Lsolaled  or  iiica|is-iiUited, 
!"kI  the  firm  sarcomas  are  more  beniizn  and  ]mrsije  a  less  rapid  course  than  tlie  soft, 
it  is, moreover,  important  to  remember  that  at  an  early  period  of  their  develojimetit, 
piilicnlarly  if  their  growth  lias  been  tardy,  they  are  local,  rclativelv'  benign  atl'ec- 
tkins,attended  neither  with  pain,  inconvenience,  nor  detriment  to  the  general  liealtb, 
SDil  amenable  to  operation,  good  results  beinj^  <iccasioiudly  obtained  after  auipula- 
tion  even  in  large  osseons  sarcomas  uf  tlie  extremities. 

The  degree  of  malignity  of  sanoin.'is  differs,  altbongh  it  i«  not  easy  to  establish  the 
zniiiatinn.  In  general,  however,  it  may  be  stated  that  soft  liimors  which  are  rich  in 
smnll  cells  are  more  dcslruclive  to  the  part  and  life  than  those  with  huge  cills, 
UH'flilllary  giant-celled  and  colossal  spiudle-colled  sarcomas  even  atforditig  a  compa- 
fativcly  favorable  prognosis.  Fibrous  .sarcomas  ore  tiHually  snlitjiry,  and,  hence,  are 
more  l)enign  than  the  former,  ftlious,  mucous,  autl  pigmentaiT  tumors,  wiih  small 
<*11«,  on  the  other  ban?!,  do  not  yield  to  carcinoma  in  respect  to  malignity.  In 
other  words,  tiie  greater  the  tendency  tn  the  proditcliun  of  more  higtily  fleveloiu'd 
*triK'tnre8,  as  connective  tissue  and  bone,  as  seen  in  the  spindle  and  ^innt-celled 
**rcoma8,  tbe  less  grave  is  the  prognosis;  while  it  becomes  more  serious  the  more 
the  tumor  is  formed  entirely,  or  nearly  so,  of  rndimentnl  or  [lersistent  develo|v- 
tBi^ntal  tissue.  In  the  order  of  mnlignity,  the  sarcomas  may,  therefore,  l>e  das-sed 
«8  follows — medullary  round-celled,  pigmentary,  mucous,  lifiomatous,  spindle-celled, 
fibrous,  and  giantH-elletl.      It  may,  moreover,  be   rcinarkeil  that   the  prttgnosis  is 
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infliienoerl  by  the  ort^an  or  tissue  affected,  as  ■well  as  b3'  the  structure  of  the  tumor 
itself.  Til  118  a  sarcoma  of  the  testicle  is  more  inaligiiant  than  the  same  variety 
aH'ecting  tlie  ovary.  Siirctiimv  of  the  aponeuroses  gives  a  favoralilc  proyiiosis,  ^vhUe 
iu  some  of  the  mucoua  luerabraues  loc^l  ami  distant  iufectiou  rapidly  superveues. 


DIFFERKNT  FORMS  OF  8ABC0MA. 

1.  Bouvd-reUed  Sarcoma Roiind-cellfd  sarcoma,  known  also  as  theerabrj^oplafitic 

turaor,  or  soft,  medullary,  giaiiulatiun,  jiliaiis,  lymphoid,  or  encephaJoid  8:<rcoma, 
is  most  frequently  tnel  with  in  y<nnig  persons,  aud  during  infancy,  in  contie«'tio» 
with  the  pirifKSteum  and  the  neuroglia,  or  dciicafe  supporting  reticnhitn  of  tlie  retina 
and  nervous  centres.  It  is,  however,  not  uticoininoiily  observe<l  in  the  skin,  bmIh-u- 
tanef)us  and  deei)  connective  tissues,  bones,  muscles,  testicles,  and  glands,  especially 
the  lyiniihfttic  and  inainniary,  and  must  l»e  regarded  as  the  most  malignant  of  all 
growths,  not  carcinomatous,  ns  it  runs  a  very  rapiil  course,  attains  hnge  proportions, 
soon  nlcerntes,  l>leeds  easily,  almost  always,  if  not  invariably,  returns  after  extir- 
pation, and  possesses  great  powers  of  general  disseiuinatiun,  the  huigs  being  then, 
Kp[)areiilly,  its  favorite  scat. 

On  section,  the  cut  surfaces  are  occasionally  so  soft  and  white  as  to  resemble 
brain  matter;  but  they  usually  have  a  translucent,  liglit-grayish  appearance,  which 
may  be  tinte<l  of  a  pinkish  or  yellowish  hue,  or  be  variously  niottle<i  by  eslra- 
vasated  blood  and  injected  vessels,  which  are  very  numerous  and  of  a  Large  size. 

They  also   furnisli,  on  pressure  or  ecrajting, 'a 
Fig.  55.  transparent  fluid,  altogether  difTerent  from  can- 

cer-juice. This  is  a  peculiarity  not  met  with  in 
the  other  varieties  of  sarcoma,  excepting  the 
soft  spindle-celled.  Front  their  naked  appe.ir- 
ances,  as  well  as  fr«>in  tlieir  clinical  historj', 
these  growths  are  constnntly  mistaken  fur  en- 
cephaloid  cancer,  and  the  ditliculty  of  distinc- 
tion between  tliem  is  sometimes  A'cry  great,  if 
not  inipracticaVile,  without  the  aid  of  the  micro- 
scope. In  its  minute  structures,  round-celled 
sarcoma  is  composed  essentially  of  bloodvessels 
i  ■^'IMBffl  f-^  — kAt.  X  and  cells,  with  an   arnorpiious  malris,  thereby 

bearing  a  great  resemblance  to  granulation 
tissue.  The  vessels,  however^  are  larger  and 
their  walls  thicker;  but  where  they  terminate  in 
capillaries,  tlK-y  ftre  very  delii-ate,  and  formed 
only  of  the  ctH-layer,  as  bhown  at  o,  fig.  S.^i, 
fnun  Hindfleisch.  The  spaces  between  the  ves- 
sels arc  uniformly  0(tii))ied  by  smrdl,  friable^ 
round  cells,  with  rel;itively  large  luulci,  each  of 
which  contains  from  one  to  three  nucleoli,  as  shown  at  b.  The  intercellular  sub- 
stance is  geuerallj'  very  soft  and  anior[)hous;  now  and  then  it  is  striated;  or  it  is 
distinctly  fihrillated,  as  in  periosteal  sarcoma;  (edematous,  as  in  mammary  sar- 
coma; or  retiforui,  as  in  Ijniphoid  sarcoma;  while  the  cells  themselves  occusionaJlj 
assume  a  large  size  and  singular  form. 

2.  Spindle-crlled  Harvoma. — Spindio-celled  sarcoma  has  various  svnonymes,  of 
which  the  most  common  arc  tibro-plastic  timior  and  recurring  fibroid,  although  it  is 
also  dcHignaled  as  fasciculate<l  sarcoma,  albuminous  sarcoma,  and  plasmoma.  It  is 
met  with  chi<^(ly  in  certain  growtlis  of  cicatrices  aitd  of  the  skin,  known  as  keloid, 
and  seems  to  have  a  predilection  for  aponeuroses,  the  sheaths  of  bloodvessels  and 
nerves,  Hud  the  subcutane<^us  and  intertnuHcnlar  connective  tissues  of  the  extremi- 
ties and  the  neck.  It  is  also  IouikI  in  periosteum,  bone,  the  testicle,  female  breast, 
and  uterus,  and  differs  from  the  preoe<ling  variety  in  exhibiting  rather  a  proneness 
to  local  recurrence  than  general  infectiim.  In  one  of  my  cases,  the  growth  was 
removed  four  times  in  ten  years,  and  instances  are  on  record,  iu  which  the  disensp., 
appearing  primarily  in  young  adults,  has  returned  and  been  extirpated,  at  or  near 
the  site  of  the  lirst  ojieration,  as  often  as  five  or  six  times,  at  considerable  intervals, 
and  yet  the  patient  attained  a  good  old  age. 

The  most  interesting  and  extraordinary  examples  of  Tecurmmammmk/My,  over 
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recorded,  is  one  whicL  Ims  been  for  upwards  of  ten  jears  under  my  personal  obser- 
valion,  and  wbicb  was  described  in  former  editions  as  eticepbaloid  canLHr.  I'e- 
ttAUination,  however,  proved  it  to  be  composed  of  sarcoma  cells,  iu  wliicb  the 
ntuUl  spindle  forms  preponderated.  The  patient,  an  niimarried  woman,  ayed  fort3'- 
four,  iu  March,  1S57,  perceived  in  the  left  breast  a  small  tumor,  wliich  was  ex- 
cised the  followinjj  October.  During  the  next  sixteen  months  two  more  operations 
were  performed,  but  as  the  mammary  gland  bad  been  only  partially  removed,  I 
extirpated  the  whole  of  it,  along  with  a  fourth  tumor,  in  May,  1850,  when  the  case 
was  pliu'ed  ander  mj'  charge  by  Dr.  Russell,  of  this  city.  The  disease  soon  ren|)- 
peared  in  the  cicatrice,  an<i  in  three  months  and  a  half  ajjain  required  the  use  of  tlie 
knife.  After  four  operations  by  myself,  the  case  fell  iijtn  the  hands  of  one  of  my 
former  clinical  assistants.  Dr.  A8ch,who  attended  her  until  May,  lH(;i,when  she  was 
•gftJD  pot  under  my  care.  In  September  of  that  year,  I  performed  the  twenty- 
tiiird  and  last  operation.  The  numlier  of  tumors  removed,  from  first  to  last,  was 
fifty-lwo,  varying  in  size  from  a  small  alin{ind  to  a  pullet's  egg.  They  generally 
irred  at  or  near  the  cicatrice  within  a  few  weeks  after  exttr|)ation,  and  speedily 
ie<l  a  fungating  appearance.  They  were  of  a  soft,  vascular,  brain-like  struu- 
tQre,aDd  the  seat  of  a  thin,  fetid  discharge,  with  little  or  no  disposition  to  blee<l. 
Occasionally  the  woman  complained  of  sharp,  shooting  pains  in  the  tumors,  extending 
lollie  tiboulder,  but  the  local  suflering  was  commonly  very  alight.  Her  general  health 
WIS  all  along  excellent ;  there  was  no  lymphatic  involvement  in  the  axilla  or  else- 
wtiere;  tueustruation  was  going  on  well;  and  she  always  rapidly  recovered  from 
llie  effects  of  the  use  of  the  knife. 

Ten  veara  have  n<iw  elapse<l  since  the  last  operation.  The  cicatrices  are  all  in  a 
KOdnd  condition,  very  soft,  and  of  a  whitish  aspect.  Large  portions  of  the  peu- 
loral,  and  also  of  tlie  external  and  iulornal 

aiieix-ostai    muscles,  were  cut  away,  so  that  Fig.  66. 

during  a  deep  inspiration  there  is  a  slight  pro- 
iru&ion  of  the  pleura.  The  apex  of  the  heart 
is  likewise  partially  uncovered.  It  is  proper 
t<i  inl«l  that  eleven  of  the  operations  were  per- 
fortowl  in  Ihgo,  and  six  in  lM61. 

In  its  earlier  stages,  when  cut,  the  spindle- 
celled  sarcoma  grates  under  the  knife,  and  the 
f'Urtace  exhibits  a  firm,  tough,  grayish,  or  palo 
yellowish  a|)pearance,  similar  to  that  of  the 
onlinary  fibrous  growth.  After  repeated  re- 
pullulation  and  removal,  however,  it  becomes 
wfler,  more  succulent  and  bratii-like,  and  it 
«i«j'  be  accepted  as  a  rule  that  entirely  uie- 
•lullary,  glistening-white  tumors  are  composecl 
of  spiudle  cells,  which,  however,  rarely  attain 
gr*8t«ize.  Its  texture  is  sometimes  reunirka- 
•'ly  brittle, the  slightest  traction  separating  it 
iwo  nnmerous  fragments,  some  of  which  are 
«j't  to  be  left  behind  during  extirpation,  un- 
less great  care  is  used  in  tracing  them  out. 

Spindle-celled  sarcoma,  as  seen  in  fig.  56, 
from  Virchow,  consists  essentially  of  fusiform 
<*ll8,  with  well-marked  nuclei,  and  thin  ]»ro- 
<*«ses,  sometimes  split  at  the  end,  and  often 
nuuy  times  the  length  of  the  body  of  the  cell. 
They  may  be  closely  aggregateil.  forming  Umg 
'tad*,  which  give  a  trabeculated  appearance 

t'i  certain  portions  of  the  growth,  or  they  may         uium  BtmoiBN of  spiBdia-Miied  sarcoma, 
f*  arranged   loosely  in  a  radtnting  manner. 

The  cells  are  imbedded  in  a  granular,  hyaline,  or  fibrillated  intercellular  material, 
»Wch  usually  exists  in  small  quantity. 

3,  Gianl-4-eUed  Sarcvvia This  terra  is  applierl  by  Yirchow  to  that  variety  of  sar- 

foma  in  which  giant  or  multinucleated  cells  form  a  regular  and  constant  element, 
sithongli  it  had  previotisly  been  described  by  Lebert  and  N^laton  as  the  ra>-eloplaxia 
tumor,  and  by  I'aget  as  the  m3eloid,  or  marrow-like,  tumor.     It  has  Iween  noticed 
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in  different  parta  of  the  body,  but  in  particular  in  or  upon  bones,  tlie  JHw-lK)ne9 
and  the  epiphyses  of  the  long  bonea  beini?  its  (avorite  seats.  It  has  also  been  ob- 
served in  llie  luamniary  gland,  uterus,  cerebral  membranes,  tlie  subcutaneous  connec- 
tive tissue,  in  tibe  muscles,  and  in  the  eyelids  and  conjiuicliva,  occurring  in  various 
sized  masses,  weQendly  of  a  rounded  or  ovoidal  siiain?,  and  of  a  eonsislence  vary- 
ing tVorn  that  of  tallow  or  suet  to  that  of  fibrous  tissue.  The  cut  surface  has  a 
smooth,  compact,  shining,  grayish-wliile  or  greenish  appearance,  with  blotches  of  a 
dark  crimson,  brownish,  pink,  or  modena  liue,  either  unifurmly,  or  in  various  degrees 
of  combination,  all  these  tints  being  sometimes  commingled.  Much  Btress  is  laid 
upon  tliese  colors  by  pathologists  as  diagnostic  characters  of  giant-celled  sarcomas, 
allbrding,  as  they  do,  the  most  ready  external  means  of  discrimination  between  thcui 
and  other  analogous  growths.  When  the  disease  is  develo|)ed  in  the  cancellous  tissue 
of  the  bones,  in  whicth  its  occurrence  is  more  frequent  than  an3'where  else,  the  tumor 
disjiartvS  the  compact  layers,  ftirming  a  kitul  of  cyst-like  expansion,  in  which  the  new 
matter  is  lodged,  and  which,  under  such  circumstances,  often  contains  a  large  amount 

of  osseous  substance,  soil,  eel- 
Fig.  B7.  lulated,  of  a   reddish  or  pale 

yellowish  tint,  and  easily  recog- 
nized by  sight  and  touch. 

The  giant-cellc«i  sarcoma  is 
genernlly  rapid  in  its  growth, 
and  is  not  a  benign  nHVelioo. 
It  destroys  effect  u  ally  the  strnc- 
tures  in  which  it  is  developed, 
recurs  locally  after  extirpation, 
and  sometimes  gives  rise  to 
metastatic  nodules  ui  the  inter- 
nal organs.  It  is,  however,  the 
least  malignant  of  the  sarco- 
mas, and  the  prognosis  is,  as 
a  rule,  favoraltle. 

The  u)<>st  characteristic  mi- 
nute feiiture  of  this  tumttr,  as 
seen  in  fig.  oT,  frtim  Liicke,  is 
'^!^^  preponderance  of  multinucleatetl,  myeloplasic,  or  giant  cells,  which  never,  how- 
eirer,  exist  alone,  but  are  variousl}-  intermingled  with  round  or  spindle  forms,  and 
contained  in  a  sparse^  generally  amorphous,  BOiuetlmes  tihriUated,  intercellular  sub- 
stance. 

In  addition  to  the  foregoing  three  priocipal  forms  of  sarcoma,  certain  varieties 
are  made,  in  nt'cnrdance  with  their  origin,  from  particular  connective  tissues  and  the 
propagation  U>  them  of  the  hist(»logic;d  peciilinrilies  of  the  matrix.  Thus,  as  their 
structure  assimilates  ilself  to  lUie  or  another  of  the  group  of  connective  tissues,  or 
in  eonse(]Uencc  of  various  mctamoiphoses,  tf>  which  they  arc  sultject,  they  are  known 
as  fibrous,  lipumatous,  myxomatous,  pigmentary,  glious,  lymphoid,  cartilugiuous,  and 
osseous  sarcomas. 

The  ftbroiis  sarcoma  is  a  variety  of  the  fibrous  tumor,  from  which,  however,  it 
differs  in  the  relatively  greater  richness  and  development  of  its  cell  elements,  and  it 
includes  those  cases  of  so-called  fibroma,  wliicli  raanit'est  a  peculiar  tendency  to  loc4il 
return,  and  are  occasionally  followed  by  secondary  deposits,  particularly  in  the  lungs 
and  pleura.  Tumors  which  possess  these  clinicd  features,  and  show,  on  minute  ex- 
amination, segments  of  pure  sarcomatous  cells,  and  segments  of  pure  fibrous  tissue, 
should  be  classed  under  this  head.  In  such  cases,  either  an  old  fibrous  tumor  takes 
on  active  growth  thrnngh  increase  of  its  cell  elements,  or  a  fibroma  with  relatively 
less  cell  development  recedes  and  approaches  more  and  more  the  type  of  pure  sar- 
coma. These  growths  arise  chiefly  from  the  fasciae  and  periosteum,  and  are  roost 
frequently  observed  In  connection  with  the  nares  and  l>a8e  of  the  skull  and  the  supe- 
rior maxillary  sinus.  The  cells  may  be  round,  or  fusiform,  or  they  may  exist  in  con- 
junction. 

The  lipomaloug  sarcoma  is  not  a  rare  form  of  the  ine<billary,  round-celled  sarcoma, 
in  which  a  limited  numlier  of  the  cells  are  distended  with  drops  of  oil  without  being 
destroyed,  thereby  giving  rise  to  an  irregular  infiltration  of  the  mass.     Its  favorite 
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seat  is  the  subcutaneous  connective  tissue,  where  it  forms  Ijir^^e  tumors,  which  mnv 
be  cotifouniled  with  eiiccphaloitl  LiUieer,  Init  Iroiu  wliit-h  tht-j  may  Vh.'  easily  ili.slin- 
guit>hei.I  wiUi  the  uid  <jf  the  iiuei'uscui)c-.  Lijmnialons  saicomn  iX'liinia,  as  sutli,  alter 
Gxtirpatiujj,  mpiilly  infects  tlie  neigh  boring  h  uiphatie  glands,  ajjd  disseujinjites  itself 
Ihrouyhout  the  organism;  the  Bucundary  deposits,  however,  letaluing  the  type  of 
the  medullary,  ruund-eelled  saru.omn. 

The  mijxumaiuun  narcuina  is  an  uiitgiowth  of  early  and  extensive  raucous  trans- 
(oranilion  of  llie  roiuid-celled  sarcouiu,  and  derives  its  uiunc  IVoui  the  ]>tenliar  treni- 
iilmis,  gelalinous  appearance  which  it  presents  on  section.  It  is  very  decidedly 
m»hgnant,  grows  rapidly,  and  acipiire;*  n  laigc  vuluine,  partieularly  when  fatty  infil- 
Iration  is  combined  with  the  mucins  change.  Tiiese  characters,  w  lien  consiileied  in 
connection  with  its  infecting  powers  and  its  minute  structure,  serve  to  distingnisli  it 
from  the  ordinary  myxomatous  tumor.  It  has  heen  observed  in  the  omentnm,  t^ie 
bilk,  the  skin,  and  the  connective  tissues  of  the  extrcniitiea, 

I'ltiiufnturi/  or  iiulanotic  sanoma  is  a  variety  of  round  ami  spindle-celled  sarenma, 
liiwliiih  the  cells  are  more  or  letss  highly  impregnateii  with  meluniii.  To  the  naked 
eye,  il  lias-either  a  uniformly  dark-infiwii  or  lijack  appearance,  or  it  may  he  mottled, 
or  present  limited  zones  of  pigmeiilaliun,  the  intermediate  portions  being  while,  gray, 
or liaiiHlnccnt,  From  the  cnt  surfaces  a  dark,  creamy  juice  can  l<c  scra|ied,  which, 
iindiiT  tlie  microscope,  ex  hi  hi  Is  nnnid  and  fusiform  cells  in  dillercjit  stages  of  in(5l- 
trstion,  the  structure  of  the  tumor  itsull*  being  conijiosed  genetally  of  round  (-ells 
lying  ill  the  interstices  of  a  spindle-ceiled  netwoik,  although  a  pure  inuudH-elled,  or 
,1  jiiiro  spindle-celled,  growth  is  oceasuumlly  met  with.  The  most  i'rcqnent  seats  of 
pijimtniury  sarcoma  are  tlie  skin  and  churoid  coat  of  the  eye,  but  it  sometimes  arises 
I'riiiiiiHIy  in  the  lymphatic  glands.  Its  great  malignity  is  shown  by  its  tendency  to 
rapid  and  almost  universal  tlissemiiiation,  every  o'.gan  nud  tissue  lieing  liable  to  be 
iuvuiled  by  it.  In  this  respect,  it  bears  a  striking  siudhu'ity  to  melanotic  carcinoma, 
from  which,  indeed,  it  is  almost  impossible  to  distinguish  it.  JJulli  are  of  a  me- 
dullaty  nature ;  the  latter  coiilains,  as  a  rule,  few  large  cells  of  an  ejiitlielial  type, 
mni  its  alvet>lar  structuie  ilisapjicars  very  earl^-,  the  cell  ileveloptuetit  nooii  prednuii. 
Daliiiijover  the  forniiUiou  of  a  iibrous  strouju.  When  the  structuie  is  sjiiu(He-celh'<l, 
thediRtiiiction  is  readily  made;  but  when  tlie  tuuioi'  is  rouud-celled,  it  is  e.xirettiely 
fiilfiviilt  to  discriminate  betiveeii  them.  The  occurrence  of  lumpliatic  involveuu-nt, 
boKcver,  may  be  of  some  value  in  forming  a  diHereuttal  diagnosis.  This,  as  has 
alnady  lieen  pointed  out.  is  cuinparulively  rare  in  sirrcoma,  and  very  common  in 
t;arcii)()ma.  Of  88  cases  of  melanosis,  collected  \<y  Ei^cll  ami  i'cmbertiiii,iu  only  33 
"•IIS  III  ere  coDtamination  of  the  lymphatic  system,  a  circumstance  rather  in  favor  of 
tlie  majority  not  being  carcinomatous.  These  facts,  however,  »liow  that  (jignieiitary 
sarxvau.'i  is  probal>ly  of  more  frequent  occurrence  than  has  gcuejally  been  supposed, 
iui<l  tliey  entitle  it  to  a  place  in  the  varieties  of  saieoma. 

The  remaining  varieties  of  satcoina  will  be  dcscriiied  in  their  appropriate  places, 
wkIit  the  heads  of  glious,  l^mithatic,  carlilaginoiis,  and  osweuus  tumors. 

Tli("  iliaguosis  of  sarcomas  during  life  is  by  no  incans  always  easy.  Their  form  is 
usimlly  well  defiiieil,  rouinl,  oval,  or  spherical,  and  their  surface  is  more  or  le^s  lobu- 
lati'd.  Periosteal  tumors  of  this  description,  however,  may  Ipc  di&tinyiiibhed  l)y  their 
sniiMtth  surface  ami  fusiform  outline,  in  cunsii^ieuce,  they  may  Lie  (inn,  tenoe, and 
eliwlic,  but  aiv  generally  soft,  and  aj>|)arently  tluctualiug,  so  nan  h  so,  indeed,  that 
llii'y  may  be  mistaken  for  abscesses  and  tlie  solter  varieties  of  tatly  and  mucous 
'uiiiors.  The  oxerlying  integument  may  Ik.'  unchanged,  or  it  luay  Lie  lense,  tlorid,  or 
liviij,  and,  in  some  parts,  nherated,  the  sore,  in  the  huter  event,  being  usually  auper- 
Tcial  an«l  covered  with  healthy -looking  gninuhitions.  't'he  subcutaneous  veins  rarely 
•tlain  any  considerable  volume.  Their  origin  is  cominonly  traceable  to  external 
injury.  They  sometimes  grow  slowly,  at  other  times  rapidly.  In  tlie  ease  of  a  huly, 
thiriy-Ovc  years  of  age,  whoui  I  reeently  saw  with  Dr.  Addiueli  Uewsou.  a  small, 
rouml-eclk'd  tumor  of  this  kind  tii  the  mammary  gland  atluinud,  iu  the  course  ol  four 
niontlis  from  the  time  of  its  lirst  ap|jearance,  a  weight  (»f  nearly  six  pounds  and  a 
volume  equal  to  an  ordinary  adult  head.  No  pain  attends  them  until  niceiatiou  sets 
ill, Slid  even  then  it  is  often  very  insignificant.  They  are  most  freijuent  between  the 
l*cntieth  and  fortieth  years,  rare  before  and  after  tliese  periods,  and  very  uuromniou 
ill  young  children.  In  a  word,  a  very  rapidly  growing,  huge,  painless,  apiialently 
duutuatiug  tumor,  occurriug  before  the  forticbli  year,  nut  marked  by  iymphatic 
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involvement,  clhposition  to  ulcerate,  or  inipairiuent.  of  the  general  healtlL,  may  be 
piHiiDiinceil  to  bo  sarcJitiatmis. 

In  i\ni  treatment  of  ilK**e  tumors  notbin^  noed  to  be  expecttnl  from  general  uica- 
sures,  tlie  only  ri.'im.Hly  that  li(»l(U  out  llie  sliglitest  proHpect  for  a  cure  Inking  early  and 
complete  eseisioii,  with,  perimph,  destructive  cauterizutiun  of  the  surrouudinjj;  parts. 
For  the  very  lurge,  >mjI\  sarconuis  wliicli  wrigiuale  deep  >u  the  extremities,  whether 
from  the  interstitial  raus<'iilar  tissue,  lyiiiplialic  gbrnla,  upuueuroses,  sheaths  of 
vesseh  tind  nerves,  periosteum,  or  hone,  ampnlalion,  if  jMissibie,  iu  the  contiguity  of 
the  lind>,  Is  the  [n'0|ier  resource,  while  resection  may  Imj  [iraetiscd  when  the  shorter 
bones,  siith  as  the  (thalanges  of  the  fin;iers,  clavicle,  railius,  and  idna,  are  nllected. 
When  the  jaws  are  the  seat  of  the  diaease,  total  extirpatiou  ia  preferable  to  partial 
excision. 

SECT.  IV. — CARCINOMATOUS  TD.MORB. 

Under  the  term  carcinomntous  or  malignant  are  comprised  certain  morliid  pro- 
ducts which  have  the  ctfcet,  within  a  variable  period  after  their  formation,  of  tlestroy- 
iug  not  oidy  tiie  tissues  iu  which  tliey  are  loialed,  but  also  the  life  of  the  patient. 
The  patliolooital  anatomist  usually  dcscrilws  tliem  under  the  name  of  the  heterolo- 
gous, iieteritclite,  or  heteromorplious  jjroducts,  iu  relVrciice  to  their  want  of  hiu)ilarity 
to  the  natural  structures,  but  the  prefix  nialiytiaiit  is  justly  applicable  to  them,  on 
account  of  their  destructive  dis|>os)tioii.  The  lormations  commonly  embraccil  under 
the  present  head  are  seirrhns,  eacephaloid,  cfdloid,  melanosis,  and  cancroid,  tbe 
latter  having  only  been  lately  a<Me<l  to  the  list  as  a  di*>tiiict  affection.  From  this 
catalogue  tubercle  is  usually  excluded,  although  it  is  by  far  the  most  common  as  well 
as  the  most  destructive  of  all  the  heteromorplious  develo))raent.f,  especially  when  it 
occurs  iu  the  lungs  and  seroim  memliraiies.  In  tlic  external  parts  of  the  body,  how- 
ever, it  is  less  so,  and  lience,  perliaps,  the  reason  wli^*  surgicd  writers  generally 
deny  it  this  position.  It  «oii!d  j;re!)tly  sitnjilify  the  study  of  these  aflections  if  the 
term  "cancer,"  by  wliicli  some  of  them  continue  to  he  designated,  were  altogether 
discarded  from  surgical  nomenclature.  This  expression,  introduced  in  the  infancy 
of  the  science,  is  entirely  figurative,  atid,  therefore,  cakulatetl  to  mislead  t,\ie  miud 
of  the  iiupiiier. 

Of  the  exleii'^ive  prevalence  of  carcinomatrms  disease  some  idea  may  be  formed 
when  it  is  st.-iteil  that,  in  the  five  years  from  \H'3S  to  1842,  iuelnsive,  ll,rtfi:2  persons 
died  of  it  in  Kniihuul  alOue,  independently  of  the  cases  which  occurred  in  Loudon. 
Of  these  cases,  8,7 -Ifi  occurred  among  women,  and  2,91<i  among  men,  or  in  the  ratio 
almost  of  three  to  one.  Mr.  S.  W.  Sibley,  in  ISfi!!,  analyzed  .522  cases  of  carcinoma, 
collected  from  the  records  of  the  Middlesex  Hospital,  rd'  which  419  related  to  fetunles, 
ftiid  10:l  to  males.  This  disiiarit}'  of  the  disease  in  the  two  aexes  is  due  to  the  es- 
traoi'i^iuary  fre<ineiicy  of  can  inoraa  of  the  uterus  and  nutmma,  particularly  the  former, 
whiilj  sullcrs  nearly  as  often  as  all  the  other  organs  together. 

These  varions  morhiil  formations,  although  widely  differing  in  many  of  their 
characters,  possess  certain  features  iu  common  witlkcach  other,  uhich  m.ay  be  briefly 
enumerated  before  they  arc  itidivklu.'dtr  described. 

1st,  They  are  all  deficient  in  plastic  material,  while  they  contain  an  nnnsnal  amount 
of  albuminous  substance,  or  tlie  protein  principles  of  the  blood.  The  e<>nsequ«!iice  is 
that  the^-  are  less  orgnnizable  than  flic  ortliuary  l.vmph-producls,  and  also  less  capable 
of  maintaining  a  long  existence  in  the  parts  among  wliich  thej*  are  deposited. 

2il1y.  Mie]-«>seopically  considered,  they  are  distinguished  from  all  other  neoplasms 
by  tbe  marked  alveolar  structure  of  their  filirous  stroma,  the  alveoli  Ix-ing  di8i>r<lerly 
crowded  with  unadherent  polymorphous  cells  of  an  epithelial  t^'pe,  without  formed 
intercellular  substance. 

ydly.  They  occnr  in  nearly  all  organs  and  tissues  of  the  body*  at  all  jwriods  of  life, 
in  persons  of  all  temi)eraments  and  oceupatifms,  often  existing  simultaneously  in  a 
number  of  localities.  Tiiey  occasiou:dly  display  a  marked  hererlitary  tendencv, 
forming  at  or  soon  after  birth,  and  also  a  disposition  to  appear  in  several  members 
of  the  same  family. 

4lhly.  They  present  themselves  nnder  different  varieties  of  form  ;  generally  as  a 
flistinct,  circumscribed  tumor,  but  very  frequently  also  as  a  Btralum,  or  as  an  iulil- 
tJ'ation. 

Sthly.  Thej'areall  dejwsited,  as  a  secretion,  in  a  fluid  form,  but  soon  assume  a  con- 
cjrete  character,  which,  alter  a  time, 
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liccome  disintegrated,  and  to  work  their  way  to  tlie  surface,  bv  the  inclucttoii  of 
iili'Ciutiuu  in  the  surroiiiniitij^r  tissues.  The  resultiiijyr  soie,  jiie:i(inlp]e  of  luiiuiiig 
lieoliliy  gran  Illations,  remains  open  an>l  iutraeUibie,  eilliiT  fi»r  an  iiideQiiite  period,  or 
iiLtil  llie  patient  peri>*lies  I'loiii  tliu  etfeits  of  the  loeal  tu»I  eonstiluliniiul  irritation. 

tlllilv.  They  are  ail,  generally  speaking,  of  cunslilutitmal  m'igin,  or  connecle<l  with 
dCtiitlHiiiinated  state  of  the  hlood  ami  solids,  tew  ]ierle<-tly  henllliy  iiidivi<iii,MU  being 
suscfplilile  of  their  attack,  wiiieh  commonly  occurs  wilhoiit  any  assignable  cause. 
Owing  to  lliis  cirenmstunce,  tUey  always  manifest  a  leinlency  to  reappear  alter  extir- 
|Kitioii,  either  ut  the  primitive  s^ite,  or  at  some  other  point. 

(thiy.  Their  progress  is  generiilly  rapiil,  most  of  tliein  causing  death  in  from 
uiin!  months  to  two  years  from  their  eotnmencfment.  As  tlie^*  ad^'ance,  esiiecially 
when  iilceraliou  i»  abont  to  begin,  tliey  iuvohe  the  neijihboring  )^■m|)h,^tic  ghinds, 
transmitting  to  lhem,ai»parently  tlirongh  tlie  airency  of  tlie  alisojiients.  some  of  their 
own  iii4iterial,  or,  what  iA  leas  probal>le,  cxcitiug  similar  disease  iiy  intiltration  of  the 
uHitiuiious  tissues. 

Mlily.  They  all,  with  the  exception,  ju-rhnps-,  of  colloid,  ultimnlely  give  rise  to 
woiKiary  cancerous  formations  in  the  skin  and  snlx-iii.-uieous  celhilar  tissue,  and 
lisoin  the  serous  memliriines  and  some  of  ihe  internal  viscera. 

Tlu»  !*(M'alled  cancer  cells,  which, along  with  tlie  vreatny,  homogeneous,  or  gratmlar 
iiitiTa'llular  substance,  ft)rin  what  is  leittjed  the  eau<-er-juice,  have  been,  and  still  are, 
«  pi'ulilic  source  of  disputation.  While  there  are  Bonie  who  altogether  deny  their 
fxiHi«;nee,  as  a  distinct  and  specilic  entity,  most  put  hologists  agree  in  the  oiiiiiion  that 
Uiev  are  jH-'cnliar  to  this  clnss  of  morliid  growths,  jvnd  they,  Iherelore,  «lo  not  hesitate 
toussign  to  them  an  important  histologuid  and  diaguostie  rank.  Without  attempting 
tc  (Iciiile  a  (pic-^liou  of  such  grave  itnportaucc,  for  which  our  knowledge  is  perhajis 
still  t<)0  imperfect, it  is  certain  thnt  all  carcinomatous  affections  are  intimately  eon- 
iwcti'd  with,  if  not  direetiy  de]iendeut  upon,  the  ]iresence  of  tells,  of  a  more  or  less 
Cumplex  structure,  which  thus  inflneuee  their  de\  elopmeut,  and  serve  to  impart  to 
tliera  their  distinctive  features.  Apart  from  llic  peculiar  arrnngemetit  of  the  stroma, 
tlu-se  protoplasms  canruit  be  said  to  be  characteristic  of  carcinoma,  ami  yet  tlie  ]irac- 
liMnl  inicroscopist  would  not  hesitate  to  pnunmnco  a  tumor  to  ljt?  of  that  nature,  if 
it  were  comjiosed  principally  or  entirely  of  such  nuejenleil  cells  as  are  delineated 
iu  fio;.  58,  magnified  aliont  .5(10  diam<'lers,  and  raodi(h!d  from  Paget,  representiug 
lviiif.ll  form.s  deriveil  from  ditfercut  carcinomatous  tumors.  At  tt  are  exhibited  the 
ninIUform  cells  of  scirrhus  and  eneephaloid,  wljtch  range  from  tAsj  ^^  T^n  ol"  "■" 
incli  in  diameter.  In  6ha|)e  they  vary  greatly.  Commonly  oval  or  nearly  8[iherical, 
^•I'mp  are  pyrirorm,  some  fusiform,  some  angular,  others  reniJbrm,  ami  tlicy  are  pro- 
viJd  with  one,  or  rarely  more  than  two,  large,  oval,  well-defiued,  ecceutric,  uucleolated 

Fig.  68. 
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Cell!  of  CkroJaoma. 


nuclei.  At  b  are  represented  the  most  common  types  of  cells  of  epithelioma.  They 
•re  gcnerallv  round-oval,  feingly  nucleated,  llatteued,  and  scale-like,  and  vaty  from 
tVoji  to  ,J^5  <if  an  inch  in  their  chief  diameter.  At  c  are  delineated  the  cell  of  colloid 
carcinoma,  which  consists  of  mother,  emlogeiious,  or  brood  cells,  from  ^^^  to  gjff  of 
Uiiach  in  diameter.    One  displays  a  lamellar  surface,  indicated  by  delicate  eoucentric 
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lines,  which,  impart  to  it  an  oyster-ahell  a|)[)earance.  The  origin  of  the  so-cullod 
canoer  cells,  the  distinctive  feature  of  which  is  said  to  be  their  epithelial  character, 
is  still  involved  in  mystery.  According  to  Virchow, Rindfleiach,  Volkmann,  Klebs, 
and  Liivke,  they  are  developed  by  proliferation  of  the  connective  tissue  corpuscles, 
a  theory  of  formation  m  liich  has  been  placed  in  doubt  by  the  results  of  enibryologifiU 
inquiry.  His,  Aeby,  Thiersch,  Waldeyer,  Billroth,  and  other  pathologists,  contend 
that  histological  rt'searches  have  failed  to  demonstrate  the  derivation  of  epithflial 
cells  from  corpuscles  of  connective  tissue.  Thiersch  maintains  that  epithelioma  origi- 
nates from  increase  and  multiplication  of  preexisting  epithelial  cells  alone;  while 
Waldeyer  and  BQlroth  extend  this  view  to  all  carcinomas.  That  epitheliujn  must  be 
produced  from  its  like,  and  that  carcinoma  can  only  arise  as  a  primary  growth  iu 
epithelial  structures  which  are  derived  from  the  outer  and  inner  layer  of  the  embryo, 
are  statements  that  mast  be  received  with  great  caution,  as  is  shown,  firstly,  by 
what  takes  place  in  the  formation  of  ej)ithi'liiil  cells  which  cover  granulations  and 
fistulous  tracks,  and,  secondl}',  by  the  clinical  history  of  carcinoma,  which  proves,  in 
the  most  positive  manner,  that  epithelial  or  epithelioid  cells  are  formed  in  parts  where 
they  do  not  physiologically  exist,  as,  for  example,  the  medullary  tissue  of  bone,  and, 
in  fact,  all  connective  tissues,  lymphatic  glands,  and  muscles,  all  of  which  proceed 
from  the  middle  germinal  layer,  and  in  wliit-h  primary  carcinoma  is  not  infrequent. 
The  participation  of  the  muscle  corjmscles  in  the  production  of  carcinoma  in  mus- 
cular tissue,  has  l>cen  demonstrated  by  Professor  0.  O.  Weber,  Professor  Turner,  and 
Dr.  Neumann,  while  Biesiadecki  maintains  that  the  epithelia  are  derived  from  colorless 
blood  corpuscles.  It  is  thus  seen  that  other  protoplasms  than  the  connective  tissue 
corpuscles  and  true  epithelia  are  concerned  in  the  process,  so  that  we  are  forced  to 
the  conviction  that  the  so-called  cancer  cell,  like  the  pns  corpuscle,  originates  in  the 
germination  of  the  cell  elements  of  the  part  affected,  whether  the  migratory,  fusiform, 

or  stellate  elements  of  the  connective  tissues, 
*'lg-B9.  the  epithelial  cells  of  the  lymph  passages,  the 

epithelia  of  glands,  lymphatics,  or  8ei;reting 
membranes,  or  the  cells  normal  to  the  urgau 
invaded. 

The  Btroma,  or  basement  structure,  the 
second  essential  constituent  of  carcinoma, 
consists  of  succulent,  preexisting  connective 
or  fibrous  tissue,  although  it  is,  now  and  then, 
jiartly  a.  new  formation.  The  ti"al>eculaj  of  the 
stroma  form  elongated  ovoidal  spaces  or 
meshes,  which  freely  communicate  with  each 
other,  and  imimrt  to  it  an  alveolar  or  cavern- 
ous a|)pei»ranee.  The  cells  arc  packed  in  the 
alveoli,  and  a  few  are  usually  interealatetl  be- 
tween the  fibres  of  the  stroma  itself.  These 
ap{)earanee8  are  well  shown  iu  fig.  69,  from 
Piindfleiseh,  which  exhiltits  a  partially  I>en- 
eilled-uut  section  of  ence])haloid,  magnified 
Stroma  of  Cfcrdnoro*.  800  diamcters.     The  stroma  is  variously  sup- 

plied with  bloodvessels,  according  to  the 
variety  of  the  affection,  some  nf  which  are  normal  to  the  part,  while  others  are  of  new 
formation.  Lymphatic  vessels  have  been  demonstrated  to  cornmimicate  with,  or 
open  into,  the  alveoli,  a  fact  which  explains  the  almost  constant  involvement  of  the 
lymphatic  glands. 

The  mode  of  development  of  carcinoma,  and  the  relation  home  by  the  cells  to  the 
stroma,  are  representeil  in  the  adjoiiung  sketch,  fig.  (iO,  from  Rindfleisch,  magnified 
300  diameters.  At  a  the  connective  tissue  is  infdtrated  witli  corpuscles,  the  nuclei 
of  which  first  divide,  followed  by  fission  of  the  celln  and  their  accumulation  in  rows. 
The  young  cells  finally  enlarge,  assume  an  epitiielial  type  and  unutiiform  shapes, 
until,  as  depicted  at  6,  they  have  lollected  in  groups  in  the  meshes  of  the  tissue,  the 
fibres  of  which  they  have  disparted  to  form  elongated  ovoidal  spaces  or  alveoli. 

The  growth  nf  carcinoma  is  pencrally  rapid,  and  the  increase  in  volume  is,  for  the 
most  part,  periphersil,  its  constant  tendency  being  to  infiltrate  the  surromiding  struo- 
tures  by  migration  or  penetration  of  young  cells  into  the  continuous,  loose,  connective 
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tiaaue  spaces.     This  very  interesting  fact  hns  a  direct  and  moat  important  bearing 
upon  the   results  of  surgical  operutions  performed  for  the  rcmovai  of  mtilignaut 

Fig.  60. 


CcUttUrlDllltratloaef  the  Futljr  TtMnsi  Kroand  •  CkKlnonikloD«  Ljm- 


BcbeiDA  of  D(>Te1opm«iit  of,  and  R«trngrad«  ehangrs  lo,  Caretnomt. 

lattons.  Schroedor  Tan  iler  Ki>lk,  to  wltose  rt\s(?n relies  we  nrc  mtiinly  inrlelitpd 
for  this  knowlLMli{e,  btiitcs  that  the  tissues  iuitnifiUntely  around  ttie  morbid  uiass, 
&lt1ioagb   perfectly    healthy  in 

appearance  wlien  viewed   with  Fig.  fll. 

the  naked  eye,  are,  if  exsimtiied 
with  the  mieroscopc,  louiid  to 
lie  infiltrated  with  yoiintr  colls, 
which  gradually  increase  in 
size  nod  number  in  prij|)i>rtini) 
as  the  periphery  of  the  tumor  is 
approached.  This  fact  atfurds 
a  ready  reason  why  carcino- 
matoas  growths  so  frequently 
recur  after  extiiimtlon  at  the 
site  of  the  original  disease. 
Fig.  fil,  from  Ijillrolh,  ningni- 
fied  350  diameters,  and  repre- 
senting tell  infillratiou  of  tlie 
fatly  tissties  anmnd  a  eurei- 
nomntous  lyra[»liatic  ^latid,  ftiMves  to  co!)vey  a  good  iilerv  of  these  appearnnres. 

A  characteriblif  fciiture  of  cnreiuoniatous  growths  consists  in  llieir  lendeney  to 
multiply  and  disseminate  themselves,  until  many  tissues  and  organs  are  sueeessii'cly 
affected  with  analogous  deposits.  Tliis  infecliiig  power  isdneto  the  transference  <if 
germs  or  juices  by  the  veins  or  lynipiiaiicfi,  piirlieularly  the  liilter,  as  is  evinced  hy 
the  early  nud  frequent  invasiou  of  tlie  lyuip'''*''''^  glands  and  the  blocking  np  of  tlio 
reseels  themselves  with  carcinomatous  noiterial.  IC  is  very  rare  lo  witness  eeeondary 
nodules  in  distant  organs  without  involvement  of  the  inleiveuing  glamls,  and  in  this 
respect  carcinoma,  as  has  already  been  pointed  out,  bears  a  Btriking  conlrast  to 
sarcoma. 

Carcinomatous  tnmors,  like  other  neoplasms,  are  liable  to  undergo  certain  altera- 
tions, as  atrophy,  iiiHninination,  uiid  various  tianstVirraatinns.  The  former  is  nccoxll- 
panied  «Cith  granular  or  fatly  degeneratioi]  sntl  disintegration  of  the  cells,  nnd  con- 
traction and  shrinkage  of  the  (il)ions  stroma,  in  finch  a  manner  thai  the  alveoli, 
which  only  contain  some  grnnuiar  debris,  with  a  mininintn  rpiaiiUly  of  jnice,  are 
almost  effaced.  This  cicatricial  tendency  is  ti)eL  m  illi  in  scirrhiis,  mid  itlso,  Unit  less 
frequently,  in  encephaloid,  giving  rise  to  what  is  known  as  withering  or  atrophic 
scirrhus.  These  retrograde  changes  are  ivpresentcd  at  rand  <^(ig.  f'.O.  Fatty  meta- 
tni>rphosis  of  &  uuuflier  of  the  okler  cells  is  very  common  in  all  carcinomas,  and  it 


sometiines  proceeds  to  such  an  extent  as  to  give  riae  to  softening,  as  evinced  by  tl 
formation  of  semi-concrete,  grensy,  friable,  j-ellow  masses,  known  as  the  caseous 
generation.  Under  thi'  micrusco]M?,  this  infarctus  is  seen  to  be  eomjwsetl  of  granu 
corpuscles,  oil  particles,  and  shrivt-lled  cells.  The  calcareous  tlegeneration  has  ov 
sionall}'  Iwen  noticed  in  encephaloid  and  in  carcinoma  invading  bone.  lnflamranlion' 
8ol"lening,  and  consequent  ulceration,  are  not  uncommon  in  carcinomatous  tumors, 
particularly  in  their  advanced  stages.  The  ulcer  shows  no  dii^position  to  heal,  and 
new  carcinomatous  material  is  continually  being  formed  around  it,  which  goea 
through  similar  chuiges. 
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Scirrhus  is  so  called  because  of  its  great  density  and  firmness,  which  exceed  those 
of  all  the  natural  tissues,  excepting  tendon,  cartilagi*,  and  bone.     For  a  similar  reason 
it  is  often  named  hard  cancer,  an  expression  whirh  was  applied  to  it  in  the  infanc 
of  the  scieuce,  from  some  fancied  resemblance  it  was  supposed  to  bear  to  the  clai 
of  that  animal. 

Scirrhus  seldom  occurs  before  middle  age.  The  youngest  subject  in  which  I  ha^ 
ever  seen  it  was  a  child  three  months  old,  whose  case  was  repi»rted  by  Dr.  S.  W. 
Gross,  in  the  North  American  Medico-Chirurgical  Review  lor  May,  1857.  The 
disease  presented  itself  In  the  liver,  which  wns  otherwise  peiiectly  healthy,  in  the 
form  of  white  tubercles,  of  a  firm,  dense  consistence,  exhibiting  under  the  microscoi>e 
all  the  characteristics  of  genuine  scirrhus.  Scirrhus  of  the  skiji  is  also  occasioruilly 
observed  at  a  com|taratively  early  period  ;  but  ever3'where  else  it  is  rare  until  after 
the  age  of  forty,  when  it  is  sufficient!}'  common.  The  period  of  its  greatest  frequency 
is  from  the  forty-flfth  to  the  fifty-fifth  year.  ~ 

The  liability'  to  scirrhus  is  greater  in  females  than  in  males,  but  in  what  precis 
proportion  has  not  been  ascertained.     The  iutluence  of  tempeiniuent,  habit,  and  occu- 
pation upon  the  production  of  the  disease  is  also  undeterniined.     It  is  generallj 
suppose<l,  but  without  any  positive  proof,  that  persons  of  a  dark  bilious  temperamei 
are  particularly  obnoxious  to  it. 

The  exciting  causes  of  the  disease  are  not  understood.     It  generally  arises  spot 
taneously,  and  makes  perhaps  considerable  progress  before  any  suspicion  is  arou^ 
as  to  its  true  character.     Occasionally,  though  seldom,  its  development  is  manifestly 
due  to  the  influence  of  some  external  injury,  as  a  blow,  fall,  or  bruise. 

Certain  organs  and  tissues  are  more  prone  to  scirrhus  than  others.  Thus,  what 
are  called  the  glandular  viscera,  .is  the  liver,  mantma,  and  utcnis,  are  particularly 
liable  to  suffer,  though  the  testicle,  which  belongs  to  the  same  class,  is  singularly 
exempt  from  it.  Cancer  of  the  lip,  stomach,  colon,  rectum,  anus,  and  gen i to-urinary 
apparatus  belongs  essentially  to  the  hard  variety  of  tlie  disea'^e,  although  it  is  now 
generally  known  as  epithelioma,  from  the  fact  that  it  always  contains  more  or  less 
epithelial  matter,  tfius  giving  it  a  kind  of  distinctive  character.  The  Ixmes,  muscles, 
tendons,  ligaments,  aponeuroses,  vessels,  ner^•es.  salivary  glands,  brain,  lungs,  spleen, 
and  urinary  organs  are  almost  entirely  exempt  from  scirrhus. 

Scirrhus  appears  under  several  varieties  of  form,  as  the  tuberoid,  stratiform,  and 
infiltrated,  of  which  the  first  is  the  one,  surgically  speaking,  of  the  greatest  interest. 
The  other  two  occur  chiofl}-  in  the  internal  organs,  particularly  the  (esophagus, 
stomach,  colon,  and  rectum,  the  submucous  cellular  tissue  of  which  they  often  so 
completely  transform  as  not  to  leave  a  \'estige  of  the  original  structure,  at  the  same 
time  that  they  encroach  very  seriously,  if  not  fa  tally,  upon  the  calilier  of  the  tuljc. 
The  affected  part,  dense  and  crisp,  cuts  almost  like  fihro-cartilage,  and  is  of  a  pale 
yellowish  or  grayish  hire,  with  while  fihrinons  intersections.  The  stratiform  variety 
is  occasionally  met  with  in  the  sktu  and  subserous  cellular  tissue,  but  the  occurrence 
is  uncommon.     Scirrhus  nf  the  uterus  generally  jireseuts  itself  as  an  infiltration. 

The  best  example  of  the  tuberoid  variety  occurs  in  the  mamma  and  liver:  it  is  also 
sometimes  seen  upon  the  serous  membranes  an«l  in  the  skin,  or  in  the  skin  and  sub- 
cutaneous cellular  tissue,  in  the  form  of  little  nodules,  often  not  larger  than  a  currant, 
a  pea,  or  a  filbert  Sometimes  the  tumor  consists  of  one  single  mass,  as  in  the  liver, 
but  more  generally  it  is  ninde  up  of  several,  which  together  may  form  a  growth  «^^ 
large  as  an  orange,  or  even  of  a  fist,  hard,  dense,  inelastic,  and  almost  incompressiblo^l 
gratiri'^  under  the  knife, of  variable  shape,  but  generally  glolmlar  or  ovoidal,  movable, 
and  deeply  inlaid  in  the  tissues  among  which  it  is  situated.     These  tissues  occasion- 
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idly  afford  the  tumor  an  imperfect  capsule,  but,  in  general,  there  is  no  such  investment, 
the  lieterodile  matter  being  olten  spread  out  in  the  raoat  irregular  und  grotesque 
inAXiiier,  like  the  claws  of  the  auimal  from  wliich  the  disease  has  derived  its  generic 
oacTke.  The  fibrous  iuterseetious  whicli  pervade  tlie  interior  of  the  morbid  mass  are 
th«3  remains  of  the  normal  tissues,  variously  changed  by  the  disease.  They  are 
generally  of  a  dense,  firm  consistence,  and  of  a  grayish,  bluiah,  or  rosaceous  color, 
tbi-i«»  strikingly  contrasting  with  the  abnormal  deposit.  It  is  questionable  whether 
th*i  fibrous  bands,  as  they  are  commonly  called,  are  ever  entirely  of  new  formation, 
la   the  mammary  gland  they  usually  cousidt  of  imprisoued  lactiferous  tubes. 

-A.  section  of  a  scirrhous  tumor,  especially  iu  its  more  matui-ed  stages,  exhibits  a 
wtkitish,  homogeneous  aspect,  and  yields,  upon  being  scraped,  a  peculiar  fluid,  some- 
tinaes  of  a  whititih,  creamy  hue,  but  more  geuerally  of  a  pale,  grayish,  turbid  uppear- 
aace,  not  unlike  tliick  gruel,  and  known  as  the  cauccr  juice.  It  is  slightly  unctuous 
to  t.he  touch,  rea<lily  mixes  with  water,  and  often  ccnitaius  a  considerable  quantity  of 
titse  oiL  It  exists  very  sparingly  in  recent  specimens,  and  is  evidently  caused  by  the 
softening  and  disintegration  of  the  heteromuijihous  mass,  preparatory  to  ulceration. 
M.uch  stress  is  usually  laid  upon  it  as  a  sign  of  malignancy. 

fc>cirrhus  has  a  very  feeble  circulation,  its  vessels  being  remarkably  small,  and 
probably  wholly  derived  from  the  surrounding  parts.  Of  their  precise  arrangement, 
howrever,  nothing  definite  is  known.  The  paucity  uf  vessels  aflbrds  a  satisfactory 
clue  to  the  slow  growth  and  comparatively  small  sixe  of  the  morbid  produft,  and  a 
reason,  also,  why  there  so  seldom  is  any  considerable  hemorrhage  after  ulceration. 
A-lthough  no  nerves  have  been  demonstrated  in  its  substance,  their  presence  is  inferred 
from  the  sharp,  lancinating  pain  which  forms  so  characteristic  a  symptom  of  the 
diaeitse.  Lymphatics  also  exist,  as  is  proved  by  the  fact  that  if  morphia,  atropia, 
Arsenic,  and  other  substances,  be  applied  to  a  scirrhous  ulcer,  they  are  often  rapidly 
Absiirbetl,  producing  similar  etfec^ts  as  when  taken  directly  into  the  stomach. 

I'athologists  have  laid  much  stress  upon  the  existence  of  certain  subtlivisiona  of 
Boirrhous  tumors,  as  the  mammary,  pancreatic,  lanlaceous,  ami  reticular,  as  if  the 
a|>i)e:Lrances  which  these  expressions  are  inten<led  to  designate  were  not  purely  acci- 
d*?utal,  <lei3ending  upon  the  character  and  amount  of  preexistmg  tissue,  the  age  and 
mode  of  aggregation  of  the  heteroclitc  matter,  and,  above  all,  the  state  of  the  patient's 
general  health.     The  use  of  those  terms  is  the  more  objectionable,  Wcause  it  has 
tn»ly  a  tendency  to  complicate  the  subject  .%nd  create  confusion,    ^^'ith  all  my  oppor- 
tunities for  observation,  I   have  never  seen  a  scirrhous  tumor  to  which  tlie  word 
inaioinary  or  paiicrealic  could  be  applied  with  anj-^  degree  of  propriety ;  and  it  is 
equally  certain  that  the  lardaceous  and  reticular  varieties,  as  they  have  been  called, 
although  they  may  sometimes  olTcr  a  faint  resemblance  to  the  substances  after  which 
l.ioy  have  been  named,  must  be  exceedingly  rare. 

.*»cirrlius  is  largely  made  up  of  albumen  and  fatty  matter,  the  two  together  forming 
more  than  one-half  of  the  entire  mass.  In  a  specimen  of  scirrhua  of  the  ut»-rus, 
aiuilyzed  by  Hecht,  the  tatty  substance  amounted  to  fifty  per  cent.  The  quantity 
of  fibrin  is  always  very  small.  Gelatine  ia  said  to  1*  occasionally  present,  but  this 
w questionable.  In  an  examination  by  Foy,  upwards  of  thirty  jHtr  cent,  of  wirthy 
»alls  existed,  fully  one-h.^lf  of  tiiis  qinmtity  being  in  the  form  of  subphosphate  of 
lim«. 

The  facts  which  chemistry  has  revealed  in  regard  to  the  composition  of  ecirrhus 
aw  valuable,  as  allowing  that  this  substance  is  formed  of  materials  that  are  very  much 
of  a  Doa-plastic  character,  and  consequently  incat>ab]e  of  resifiting,  for  any  length  of 
lime,  the  Influence  of  surrounding  agents.  It  ts  reasonable  to  suppose  that  its  com- 
positiou  is  not  alike  in  all  cases,  but  that  it  is  gn-atly  influenced  by  the  site  and  age 
of  tJie  morbid  product,  and,  therefore,  tlint  it  varies  not  only  in  different  stages 
of  Ibe  malady,  but  also  in  different  portions  of  the  same  specimen. 

Scirrhua  ia  composed  of  two  parts,  a  tibroiis  network,  antj  cells.  The  former  is 
"iS'le  up  of  connective  tissue,  the  filaments  of  uhich,  of  a  whitish  or  grayish  color, 
iiitrrsect  each  other  in  every  conceivaiile  direction,  forming  meshes,  of  variable  shape 
nod  size,  for  the  lodgment  of  the  cellular  flenieiits.  These  filaments  are  of  a  fdirous 
toxture  and  generally  consist,  not  of  new  matter,  but  merely  of  preexisting  tissue, 
condensed  and  altered  by  the  heteroclite  deptisit.  Their  appearance  is  occasionally 
rrry  distinct  in  recent  specimens  of  scirrhus,  especinlly  of  the  liver  and  mamma,  but 
ordinarily  it  is  necc^.sary  to  scrape  or  pencil  away  the  cellular  elements  before  they 
CBD  be  brought  into  full  relie£ 


TUMORS,    OR    MORBID    GROWTHS. 

The  essential  element  of  scirrhus,  contniiied  in  the  raeahes  of  the  fibrous  stnietu 
consists  mainly  of  nuuleated  cells  and  IVeu  nuclei,  lying  in  a  transparent  ami  sliglt 
granular  matrix.  The  cells  vary  niuuh  in  shape,  somu  being  i-ound,  some  oval,  and 
others,  again,  caudate,  angular,  pyrilorm,  or  nearly  lanceolate.  Multiformity,  in 
fact,  is  one  of  tlieir  characteristic  features.  In  diameter,  they  average  IVoin  t^Vo  t«* 
la'on  of  a»  "»^'l'»  "it>st  of  them  Ijeing  large  and  well  deliued,  especially  iu  the  more 
matured  si>eeimen8  of  the  disease. 

The  nuclei  are  mostly  eccentric,  of  an  oval  shape,  or  nearly  round,  and  often, 
turu,  inclose  one,  two,  but  rarely  more,  wcU-murked  nucleoli.     They  are  verj-  oonstai 
^_  Ln  their  ii[4>earanoe,  even  more  so  than  the 

^^k  Fig.  62.  themselves,  almost  transparent,  well  defined,  » 

^^H  /^^      1^^        ^^fK^   ji.      ea.sily  decomposed,  and  about  the  jj'^j  of  an  m 

^^B  {^y      \^  /a^i^Lg^^y*"^     iii  their  lungdiumeter.     A  single  nucleus  is  usual! 

^^H  i^-^      /ftex«^^^  conttiinfd  in  one  cell;  two  nuclei  are  frequent!, 

^^H  ^i&j/  ycr¥^^    ^S  found;  while  more  than  two  are  rare.     Somctim 

^^B  W**^  /Sc\  /— >.        ^^^"  niielej  escape  from  their  cells,  and  scatter  the 

^^"  ^^     \S^y''-V^^^^^'?!3^§K^      selves  through  the  uniting  snl)stance  as  if  in  sean 

I  ^^X)     (■SA-"-'-''^-'!  \f^]'^<J^!^^      *^f  "*^^^'  homes.      Finally,  crystals,   granules,   oil 

1^^        v^     ^^^^^^\^^})  droi>s,  and  old,  degenerated  cells  are  often  found 

^^H  aSsf^^Y^^^^^^^-"-''^^  ^"  ^^^  same  specimen  under  the  ficM  of  the  mic 

^^^^^L  ^^^«^^\  (^/^^  8co|ie.   The  various  forms  of  ccU-fonnation  are  w 

^^^^^k  ^^^\]^^:Q^2y  shown  in  fig,  ()2,  from  a  drawing  by  Dr.  Da  Cos' 

^^^^^^  Ceiuof  Sfirriiai.  '^'•^  progress  of  this  disease  is  generally  mo! 

slow  than  that  of  the  other  heteromorphous 
posits  both  as  it  respects  its  tendency  to  ideerntion  and  the  destruction  of  life, 
is  seldom  that  a  scirrhous  tumor  of  the  brcnat  becoiues  an  open  sore  under  twelve, 
fifteen,  or  eighteen  raonths;  not  uulreiiuently,  indeed,  several  years  elapse  before 
takes  on  this  kind  of  action.  In  iMf)?,  I  had  at  m^'  Clinic  an  elderly  lady,  one 
patient  of  Sir  Astlty  Cooper,  in  whom  the  disease  had  existed  for  more  than  twen' 
years  bt'fore  there  w.is  any  disposition  to  ulceration.  Several  other  cases,  somew 
less  in  tlioir  <hiration,  have  been  under  my  observation.  In  general,  however, 
tendency  to  irlccratton  shows  itself  williin  the  second  year,  commencing  usually  in 
superficial  portion  of  the  tuttior.  soruetinies  at  one,  and  at  other  times  at  several 
points,  the  process  being  prece<led  and  5Kfompiiuic<l  by  more  or  less  discoloration 
the  surface,  and  by  the  a<lhesion  of  tlie  skin  to  the  suhjucent  alructnres.  The  col 
is  always  dark,  purple,  or  livid,  the  vessels  immediately  coneernetl  in  its  productL< 
being  enlarged  and  deeply  congested,  frequently  presenting  an  appearance  as  if  llv 
were  iulaitl  in  the  cutaneous  tissues.  The  part  at  length  giving  way,  an  uusigh 
ulcer  in  exposed,  hjiving  hard,  steep,  rotuide<l  e<lges,  and  a  foul-looking  bottom,  ge: 
rally  incrusted  with  spf)i]ed  lynijih.  The  discharge  is  always  sanious,  ichorous, 
sanijninoh'Jit,  moi-e  or  less  fetid,  irritating,  and  often  remarkably  profuse.  It 
nishes  silver,  imparts  a  green  color  to  syrup  of  violets,  and,  on  adniixttin?  with  sui- 
I  I>huric  acid,  evolves  a  peculiar  gas,  having  many  of  the  properties  of  sulphuretted 

^^ft        hyilrogen.     No  healthy  granulations  ever  ibrm  upon  such  an  ulcer;  hence  it  ne    ~ 
^^V        heals,  the  plastic  matter  which  it  se<'retes  being  always  speedily  devitalized.     Th 
ai"e,  of  course,  cxc-eptions  to  this  rule',  but  they  are  very  uncommon,  and  1  have 
with  very  few.     Sometimes  the  scirrhous  ulcer  has  a  remarkal>ly  excavated  appei 
ance,  as  if  it  had  been  dug  out  with  a  puncli.     The  pails  immediately  round  the  ulcer 
are  always  very  hard,  ten<k'r,  discolored,  and  oMleniMtons. 

Another  tendency  of  the  scirrhous  tumor  i!«  to  contract  adhesions  to  the  structures 
among  which  it  is  sitnatetl.  This  disposition,  which  often  manifests  itself  at  a  com- 
paratively early  period,  is  always  very  conspicuous  in  the  hitter  stages  of  the  malad}'. 
The  immediate  can.se  of  the  adhesions  is  an  efi\ision  of  ordinary  plastic  matter ;  but 
in  some  cases,  especially  in  such  as  are  of  long  standing  and  of  unusual  size,  they 
are  owing,  at  lea.st  in  part,  to  the  heteromorphous  deposit  itself,  which,  under  such 
circumstances,  ofleti  breaks  tlirough  its  original  boundaries  into  1,he  skin,  cellulo- 
adipose  tissue,  mtisdes,  ghuids,  and  even  bones,  involving  all  in  one  common  masi 

A  tumor  of  this  kind,  however,  not  oidy  aflects  the  parts  with  which  it  lies  in 
mediate  contact,  hut  it  often  extends  its  infiueiice  to  others  further  ofl".  The  structures 
that  are  most  liable  to  suffer  in  this  way  are  the  lymphatic  glands,  which  frequentl}' 
take  on  the  same  kind  of  action,  becominir  enlarged  and  indurated,  and  exhiliiting, 
on  division,  precisely   the   same  appearances  as  the  original   tumor.      Sometimes, 
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(tgaiu,  parts  still  more  remote  become  involved  iu  the  morbid  action.  Thus^  in  scir- 
rlius  of  the  mamma  there  is  often  not  only  greut  conianiinalioii  of  the  axilJary  lym- 
iiliatic  glands,  but  serious  swelling  of  the  correspomUug  arm,  either  from  an  extension 
of  the  primitive  aliection,  or  from  obstacle  to  the  return  of  the  blood  in  the  veins. 

The  manner  in  which  the  lyiuphatic  gljinds  become  involved  in  this  disease  wa-s, 
imtil  recently,  a  matter  of  conjecture  rather  thitn  of  actual  demonstration.  The 
researches  of  modern  pathologists  conclusively  prove  that  the  infection  is  due  to 
direct  infiltration  of  the  lymphatic  vessels,  which,  situated  in  the  ecirrhouis  mass, 
aleiid  to  the  nearest  lymphatic  glands,  thus  conveying  to  them  the  e])ecial  cancer 
juices,  and,  probably,  also  cancer  cells.  The  connective  tissues  around  the  oi-igiual 
tumor  are  not  unfrequeutly  contaminated  in  a.  similar  manner. 

Thus  the  tendency  of  this  disease  is  to  spread  and  to  contaminate  the  surrounding 
structures,  making  itself  dee[)ly  felt  not  onl}'  locally,  but  constitutionally.  In  ex- 
ceptioiml  cases,  the  morbid  intlueiice  is  cloftelj'  circumscribed,  limited,  perhaps  for 
years,  to  the  spot  in  which  it  originally  appeared;  even  then,  however,  it  e^•ontually 
breaks  through  its  barriers,  and  spreads  among  the  adjoining  tissues.  Finally,  after 
having  inhabited  the  part  for  a  time,  nature  occasionally'  makes  an  effort  at  extrusion, 
the  tumor  being  inv.ided  by  gangrene,  and  at  length  detached  as  a  slough.  Such  an 
occnrrincc,  however,  is  extremely  rare,  and  I  haA'c  witnessed  only  one  instance  of  it. 
The  pntient,  an  elderly  lady,  fat,  and  othei-wise  healthy,  had  h.ad  a  medium-suced 
geirriinijs  tumor  in  one  of  the  mammary  glands  for  several  years.  Suddenly,  with- 
out any  assignable  cause,  inflammation  set  in,  and  in  a  few  weeks  the  whole  mass 
was  lifted  from  its  bed  as  neatly  as  if  it  had  been  done  with  the  scalpel.  Some  time 
afterwards  the  disease  broke  out  in  the  axillary  lymphatic  glands,  and  made  rapid 
strides  towards  a  fatal  termination. 

The  st/mptoms  of  scirrhiis  necessarily  resolve  themselves  into  local  and  constitu- 
tional The  former  can  only  be  satisfuctoril^'  studied  as  they  appear  in  an  external 
tumor,  as,  for  example,  one  of  the  minuma.  In  taking  hold  of  such  a  tumor,  one  is 
Jtriuk  with  its  extraordinary  hardness  un<l  den*.ity;  it  is  firm,  incompressible,  and 
inelastic.  If  it  be  of  recent  origin,  it  will  be  found  to  be  perfectly  circumHcribe<l 
*ntl  movable,  the  examiner  lieing  able  to  grasp  it  with  the  fingers,  and  to  push  it 
about  beneath  the  skin;  at  a  later  period,  however,  it  coutrmcts  adhesions  to  the  sur- 
rounding parts,  and  so  becomes  firmly  fixed  in  its  situation.  The  morbid  product 
niav  occur  as  a  solitary  tumor,  or  several  little  lumps  may  appear  simultaneously 
or  sneoessively,  and,  gradually  coalescing,  a  mass  of  con.siderable  size  may  thus  be 
tonncd. 

The  pain  of  snirrhus  is  peculiar.  It  is  sharp  and  lancinating,  darting  through  the 
|'art,-<like  an  electric  spark,  or  cau!»ing  a  sensation  ns  if  needles  were  thrust  into  them. 
It  idikes  its  appearance  at  an  early  date,  gradually  increasing  in  severity,  and  be- 
wmiiijr  .'It  length  a  source  of  intense  suffering.  It  may  lie  steady  and  persistent,  but 
nioru  c<)mnu>nl3- it  is  intermittent.  It  is  always  aggravated  by  damp  states  of  the 
atrDosphore,  by  derangement  of  the  diii^estive  organs,  and  by  whatever  has  n  tendency 
I'JUiipair  the  general  health.  In  some  cases  it  is  of  a  neuralgic  character,  and  then, 
"istwiil  of  Ix'ing  limited  to  the  morbid  mass,  it  often  shoots  aliout  in  ditlercnt  direc- 
tions among  the  neighboring  structures.  During  the  latter  stages  of  the  (lisea-se  it  is 
usuiilly  90  constant  and  violent  as  to  deprive  the  patient  of  sleep  and  appetite,  thus 
mpidiy  urging  on  the  fatal  issue. 

As  the  disease  advances,  the  skin  is  gradually  tied  down  to  the  morbid  mass,  and 
won  becomes  hard  and  livid,  its  vessels  being  at  the  same  time  very  much  enlnrweil 
»nd  congested.  Eventuallj^  erosive  action  sets  in,  and  thus  a  steep,  excavated  nicer 
«s  established,  the  seat  of  a  foul,  ichorous  discharge,  and  incapable  of  forming  Ixjilthy 
granulations,  of  furnishing  budable  pus,  or  of  undergoing  repair.  The  tumor  is 
now  fimdy  .'idherent  to  the  surrounding  structures,  anrl  there  is  generally,  though  not 
invarialtly,  lymphatic  involvement.  The  ulcer  .sometimes  bleed.s,  but  seldom  beyond 
» few  drachms,  or,  at  most,  a  few  ounces.  The  flow  may  be  purely  cnpillary,  or  it 
may  proceed  from  a  tolerably  large  vessel,  arterial  or  venous,  laid  open  by  the 'morbid 
action,  and  amible  to  retract  in  consequence  of  the  condensed  condition  of  the  circnm- 
jacent  tissues. 

Scirrbus  occasionally  assumes  an  atrophic  form,  causing  more  or  less  wasting  of 
the  afTected  organ,  and  a  consequent  reduction  of  its  natural  size.  This  form  of  carci- 
noma is  almost  peculiar  to  the  mammary  gland  of  elderly  females,  after  the  age  of 
lirty,  in  whom  the  disease  sometimes  remains  stationary  for  a  number  of  years,  the 
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morbid  growth  being  characterized  by  extraordinary  hardness,  with  little,  if  any  te 
dency,  to  ulceration  and  constitutional  ui\  ulvement.  On  the  other  hand,  a  tumor  of 
tliis  kiud  sometimes  attains  an  unusual  bulk,  caused  by  the  infiltration  of  the  uatund 
tissues  by  tlie  carcinomatous  matter,  the  resulting  mass  being  of  a  dense,  compact 
structure,  freely  interspersed  with  fatty  and  fil)rous  sulistance,  iu  an  altered  condition. 
In  what  is  called  acute  scirrhus,  the  disease  advances  with  extraortlinary  rapidity, 
tbe  case  ofteu  teruiiuating  fatally  ivithin  a  few  months  of  its  first  a^jpearance,  from 
extensive  constilutioual  implication, 

Scirrhus,  in  its  earlier  stages,  produces  little  or  no  constitutional  disturbance.  It 
ia  strictly  a  local  affection,  aimoyiug  and  fretting  tlie  parts  directly  involvetl  in  it, 
but  not  awakening  &uy  general  S3  rnimtliies.  A  little  menltd  disquietude,  the  result 
of  the  consciousness  that  there  is  a  suspicious  tumor  or  lump,  is  the  only  thing  that 
excites  attention.  By  and  by,  however,  tbe  health  begins  to  fail ;  the  appetite  ia  im- 
paired;  the  sleep  is  interrupted  by  tbe  severit}-  «nd  frequency  of  the  pain;  the  secre- 
tions are  sadly  disordereil;  the  bowels  are  irregular;  the  assimilative  functions  sulfer; 
occasional  attacks  of  fever  take  place;  the  flesh  and  strength  gradually  decline;  the 
spirits  are  depressed;  and  life  is  beset  on  everj'  side  by  the  trfachi-rous  and  unre- 
lenting foe.  During  the  latter  stages  of  tbe  mnlndy,  sonu'tinies  ovi-n  before  there  is 
any  serious  lymphatic  involvement,  the  cnunteniuice  assumes  n  pemliar  s.tUow,  cada- 
verous ex]>rcssi«jn,  so  dcnotive  of  the  cancerous  caclu-xy;  dirirrJioea  and  sweatn  set 
in;  the  limbs  liecome  anasnrcous;  and  at  lonfith  the  patient  dies  ulterJy  exhaustec 
being  literally  pritknl,  fretted,  and  stung  to  death  by  tbe  disease. 

During  tlie  progress  of  tbis  malady  secondary  scirrlious  deposits  often  ap|>e4 
other  parts  of  the  body;  the  blood  ia  tlun  and  colorless;  and  tbe  solids  are  pak. 
flabby,  and  wasted.  Even  the  bones  often  exj)erience  important  changes,  especially 
those  of  tbe  extremities,  which  are  sometimes  rendered  so  fragile  as  to  give  way  from 
the  slightest  cause.  Many  years  ago  I  had  under  my  charge,  on  account  of  scirrhus 
of  the  mamma,  a  ladj'  of  seventy-three,  who  broke  ber  right  femur  a  few  days  before 
she  died,  simply -by  turning  over  in  bed. 


2.   ENCEPnALOlT). 

Encpphaloid  has  various  synonymes,  of  which  the  most  common  arc  soft;  cancer, 
medullary  sarcoma,  cercljrilbrm  cancer,  and  lungus  hcmntodes.  llr.  Jolin  Bums,  of 
Glasgow,  wlio  was  tbe  first  to  duscribe  it,  gave  it  tlie  name  of  *'8pongoid  inllamma* 
tion."  All  these  various  appellations  have  reference  either  to  tbe  appearance,  consist- 
ence, or  structure  of  the  morbid  product,  and  are,  therefore,  more  or  less  appropriate. 
That  of  encepbaloid,  however,  is,  on  the  whole,  tbe  least  objectionable,  and  is  the 
only  one  that  ought  to  Ite  retained.  There  is  a  foim  of  the  disease,  to  which  att«n- 
tion  was  first  called  by  Mr.  Hey,  of  Leeds,  under  tbe  nanie  of  fungus  hemntodes, 
wbifh  may  be  designated  as  tbe  bematoiil  variety,  and  wliii-b,  in  my  JM<lgn)ent,  is  the 
only  one  that  deserves  separate  consideration.  Tbe  terms  solimoid,  uapiforni,  and 
reticulated,  devised  by  the  French  and  Cierman  patbologists,  to  specify  particular, 
states  of  encepbaloid,  ought  to  be  discarded,  as  tbey  only  tend  to  lead  to  coufu 
by  keepuig  up  a  ivfiuemeiit  wliiuh  does  not  exist  in  nature. 

Encepbaloid  gcnerully  comes  on  sitontaneously.  >«"ow  and  then,  however,  it  is" 
directly  traceal>le  to  the  eticcts  of  exlti-nal  injury,  as  I  have  witnessed  in  a  number 
of  instances.  Thus,  in  18('>1,  1  attended  a  mediial  gentleman,  sixty -eight  years  of 
iige,  on  account  of  an  encepbaloid  tumor  of  tbe  maxillaiy  bIuus,  the  result  of  an  acci- 
dental lilow  received  several  months  previously.  A  boy,  twelve  years  old,  a  patient 
of  Dr.  Groome,  of  Bristol,  was  struek  on  the  eye:  severe  inOjmmation  set  in,  followed, 
in  a  few  weeks,  by  gradiiftlly  increasing  enlargement  of  the  organ,  with  great  swell- 
ing of  the  lids,  nlccration  of  tbe  cornea,  and  total  blindness.  A  surgeon  extirjialed 
tbe  tumor,  but  tbe  patient  never  rallied,  and  died  in  a  few  days  after  tbe  operation. 
A  young  man  hurt  his  testicle  in  riding  on  horseback.  Tbe  organ  soon  lit-gan  to 
increase  in  bulk,  tbe  lymphatic  glands  of  the  groin  became  involved,  and  iu  less  than 
six  months  death  occurred  from  soft  carcinon)a.  A  lad.  ten  years  of  age,  fell  upon  his 
left  knee  on  the  ice,  and  at  tbe  end  of  four  months  I  amputated  the  thigh  on  account 
of  an  encepbaloid  tumor,  which  bad  evidently  taken  its  rise  in  the  periosteum,  as  the 
cancellous  structure  of  the  hones  was  perfectly  sound. 

To  these  cases  it  would  be  easy,  if  it  were  necessary,  to  add  a  number  of  others 
^rom  my  own  practice.     They  are  sutScient  to  show  that  the  disease  is  occasionally 
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provoTced  by  injury,  and  that  aiich  cases  are,  in  the  end,  not  less  surely  fntal  than 
when  the  atfectiim  arises  without  any  aHsiN;ii«l>le  enuse ;  nor  is  it  at  all  likely  thitt 
lliereis  less  liability  to  coiistittitioiial  invotvcmunt  ami  scfomLiiy  IbriniUioiis.  In 
everyone  of  these  cases  the  ilisease  was  of  umiMially  capid  (ievtiupnittiit,  and  s.uch, 
I  lelieve,  will  generally  be  found  to  lie  the  fai-t  vvlieJi  it  is  taiised  by  viuleiiee. 

The  alTeetion  is  most  common  in  the  inainina,  e^e,  testicle,  iiterti.s.  liver,  lymphatic 
^lamis,  |)eriosteiim,  and  bones,  Witli  the  exception,  however,  of  the  nui-'CleH,  ten- 
dons, nerves,  cartilages,  ligaments,  and  aponeuroses,  there  is  no  part  of  the  boiiy  in 
«hirh  it  has  not  l>ct;n  observed.  Occasionally  it  shows  itself,  either  simultaueonsly 
or  siKccssivel}",  in  a  considerable  nuinlier  of  Ntriictures,  resembling,  in  this  respect, 
the  other  heteromorphoos  products,  and  conslitntiiig  a  veritable  enoephalui<l  dia- 
ti»8i4.  It  appears  in  both  sexes,  and  at  all  pcfiods  ol  life,  from  i-arly  infflne^'  to  old 
age, but  the  greatest  number  of  cases  oe<jiir  between  the  twentieth  and  tUtielli  years. 
IlocciiBionaliy  exists  as  an  intra-ntcnne  affection.  A  case  has  been  recorded  by  Mr. 
S|X'ncer  Wells,  in  the  Transactions  of  the  Obstetrical  Society  tA'  London,  of  a  child 
tli»t  wns  born  with  au  enormous  eneephaloid  tnmor  of  the  face  ami  neck.  Kxainplea 
(ifiiMiniiar  character  have  l>een  noticed  by  other  observers.  The  subjoined  table, 
constructed  for  me  by  Dr.  Cassot,  shows  the  aj^e  in  ninety -one  cases : — 


No.  of  MSM. 

\f»n. 

8 

m  l«  40 

4 

40  '^  rift 

5 

f>0  "  (10 

9 

Oh  '^  70 

20 

70  "  75 

The  locnlizatioa  of  eneephaloid  is  materially  influenced  by  the  age  of  the  patient. 
Thus,  in  the  mamma  the  <liseawe  is  almost  jtccnliar  to  middle  life;  in  the  testicle,  to 
yuiiog  adults;  in  the  eye,  to  chihlhood.  Of  the  relative  freqiKucy  of  the  disease  in 
UiPtwo  sexes,  there  are  no  relialtle  data.  In  the  cases  analyzed  by  Dr.  Cassot,  there 
WMa  pre^lominance  of  males;  and  in  my  own  practice  I  have  certainly  seen  it  oftener 
in  men  than  in  wonnen. 

The  chemical  composition  of  eneephaloid,  as  determined,  by  the  analysis  of  Foy, 
|iroLitilily  the  most  accurate  that  has  yet  been  made,  shows  the  jireatest  posr^iVde 
reseiuUance  to  that  of  scirrhus  hy  the  same  chemist.  The  chief  ditfeieiices  in  the 
UWD|)Oiiitj<in  of  the  two  substances  consist  in  tlic  presence  of  osmazonte  in  cncepha- 
M(l,in  the  lesser  quantity  of  earth  v  salts,  and  the  greater  quantity  of  albumen.  The 
Bhrin  occurs  in  nearly  equal  proportions.  The  analysis  makes  no  mention  of  gela- 
tine, which,  it  is  asserted  by  certain  chemists,  exists  in  both  substances,  especially 
in  the  more  re<.'ent  specimens.  T)onbtle.sf?  the  couqyoaition  of  encejihaloid  is  greatly 
influenced  by  the  age  and  site  of  the  d<'])oHit,  the  general  liealth  of  the  patient,  the 
eondiiiun  of  the  blood,  and  even  by  flilfercnt  portions  of  the  same  tumor. 

Eneephaloid  consists  of  a  stroma  and  corpuscles,  closely  resembling  those  of  scirrhus. 
Tht?  stroma,  or  basis-structare,  is  not  so  well  marked  as  in  scirrhus,  and  is  made  u|j  of 
»  fibrous  substance,  not  equally  well  developed  in  every  specimen,  but  in  general  sutH- 
cieutly  distinct  to  admit  of  easy  recognition.  The  firmer  varieties  usually  contain  two 
kiuiU  of  fibres,  both  hollow,  but  one  is  o]ia*"|ue  and  granular,  the  other  hyaline  and 
•Imliled  with  cells  and  nuclei.  The  other  constituent,  the  essentially  carcinomatous 
QAterial,  consist-s  of  corpuscles,  of  a  roundeil,  ovoidal,  elongated,  or  caudate  8ba|)e, 
•hirhare  far  more  numerous  than,  l)ut;  exactly  similar 
H  those  of  scirrhus,  only  that  the  latter  aij-angement  is 
POintnonl}'  more  distinctly  marked.  Nearly  all  iniltide 
i«rge,  oval  nuclei,  and  not  a  few  also  nucleoli.  Hesidea 
two  substances,  most  sjx'cimens  contain  pigment 
ler,  granules,  and  oil  globules.  The  various  forms 
ofenceplialoid  cells  are  well  disphiyerl  in  fig.  (13,  from 
•  drawing  by  Dr.  S.  W.  Gross,  magnincd  iXi)  diame- 
ters.   The  caudate  lio<Ue8  are  particuJarly  distinct. 

in  regard  to  its  arrangement,  encejjhaloid  matter 
occurs  under  three  v-arietics  of  fonn,  as  a  tumor,  a 
Umiiim,  and  an  infiltration,  the  first  Inking  the  most 
common,  and,  surgically  considered,  the  only  one  of 
«nj  particular  interest.  It  varies  in  volume  from 
vol-  I. — 17 


Fig.  f)3. 


Celli  of  Eoecptialiilil. 
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a  pea  to  that  of  an  adult's  head,  its  shape  being  generally  somewhat  ovoidal,  and 
its  surfiu-e  more  or  leas  lobulated.  Its  configuration,  however,  is  always  greatly 
influenced  by  the  amount  ol'  pressure  exerted  upon  it  by  the  parts  in  whieh  it  is 
situated,  and,  hence,  it  is  occasioniilly  very  nuicli  flintttmed,  or  irregularly  com- 
pressed. When  seated  in  tlie  external  structures,  as  in  the  subcutaneous  and  inter- 
muscular cellular  tissue,  over  the  bones,  in  the  mfuuma,  and  in  the  lymphatic  glands, 
it  liMs  generally  a  well-marked  cyst,  of  a  gfayish,  wliitisii,  or  rosaceous  appearance, 
and  of  cunsiileralile  firuiuess  and  thickness  which  thus  serves  to  define  its  limits  and 
tfj  isolate  it  from  tlie  original  textures.  Extending  from  the  inner  surface  of  this 
envelop  are  numerous  processes,  which,  passing  tiirough  the  interior  of  the  diseased 
mass,  intersect  eaelj  other  in  various  direetioas,  and  tlius  form  cells,  cavities,  or 
lodges,  for  the  accommodation  of  the  new  mailer,  precisely  as  in  scirrhus,  only  that 
they  are  generally  larger  and  more  fuily  devt>lo])ed.  The  encephaloid  matt-er,  freed 
frowi  its  stroma,  or  fibrous  element,  is  of  a  sol't,  jelly-like  consistence,  very  much 
like  that  of  tlie  fcetal  brain,  viscid  to  the  touch,  of  a  wliitisli  or  slightly  reddish  tint, 
miscible  with  water,  of  a  peculiar  sperm-like  odor,  and  readily  coagulable  by  beat 
and  acids,  thus  showing  its  pmteiu  character. 

A  section  of  an  encephaloid  tumor  presents,  in  roost  cases,  not  a  little  variety  of 
form,  or  diversity  of  appearance  and  consistence.  Thus,  one  part  may  lie  soft  and 
white,  like  brain,  another,  perhaps,  feel,  look,  and  cut  like  fibro-cartilagc,  while  a 
third  uiay  be  composed  essentiatly  of  a  reddish,  semi-concrete  substance,  bearing  a 
striking  resemblance  to  the  contents  of  an  old  aneurism.  Most  of  these  differences 
are  due  to  the  age  of  the  tumor,  and  the  cliau^^es  experienced  by  the  included  primi- 
tive tissues;  but  the  latter  are  so  distinct  and  |>eculiar  as  to  entitle  them  to  be  con- 
sidered almost  as  a  sei)arato  formation.  It  is  to  this  morbid  product  that,  as  was 
iKjfore  stated,  the  term  hcmaloid  ought  to  be  applied,  as  exy>rossive  of  its  blood-like 
Btrueture.  It  looks,  in  fact,  more  like  a  mass  of  firmly  coagulated  and  semi-«3rgan- 
izcd  i)loo(|  than  nny  other  sulisfan<'e  to  wliitli  it  can  be  couii)ared.  Occas.ionally  a 
more  solid  maU'rial  is  mixcil  up  with  the  heumtoid,  as  the  fibrous,  or  fll>ro-cartila- 
ginous,  and  then  it  generally  creaks  un(ier  the  knife,  cutting  a  good  deal  like  a  raw 
turnip,  or  the  rind  of  Imcon.  I  have  found  this  form  of  tumor  most  commonly 
in  the  mamma,  liver,  testicle,  and  lymphatic  glands,  the  latter  of  which,  when  thus 
afl'eeted,  occasionally  exhitdt  a  singularlv  areolar  structure,  a  section  bearing  a  close 
resemblance  to  the  surface  of  a  sponge,  the  cells  being  occupied  by  the  hematoid 
suhsl.'uice. 

Cerehriform  carcinoma  sometimes,  although  rarely,  occurs  as  an  infiltration,  chiefly 
in  the  lungs,  liver,  uterus,  and  lymphatic  glands,  the  proper  structure  of  which  it 
subverts  and  ultimately  completely  elfuees,  forming  a  dense,  solid  m.iss,  of  a  pink, 
grayish,  or  ash  color,  grating  under  tlie  knife,  inelastic,  and  almost  incompreshible. 
The  stratiftirm  variety  is  also  uncommon.  It  is  seen  chiefly  in  the  submucous 
celhdur  tissue  of  the  stomach  ami  rectum,  and  beneath  the  pleura  and  peritoneum, 
in  sniiill,  thin,  whitish  patciies,  from  the  diameter  of  a  dime  to  that  of  a  dollar. 
«  Knceplirxloid,  being  an  extremely  vascular  structure,  is  endowed  with  a  high  degree 
of  vitality,  growing  generally  with  great  rnjudity,  and  often  attaining  a  very  extra- 
ordiunry  l)u:lk  within  a  few  months  from  its  first  appearance.  Its  vessels,  wliicii  are 
unusually  large,  and  which  may  be  readily  filled  with  injecting  matter,  consist  of 
arteries,  capillaries,  and  veins,  arrfttigeil  in  a  close,  intricate,  and  reliform  manner, 
and  are  prohably  derived  from  the  preexisting  tissues,  although  cases  occur  where 
they  would  seem  to  l)c  createfl,  at  least  in  part,  by  the  heteroclitc  matter  itself.  If 
such  a  conclusion  be  aduiissible,  as  I  think  it  is,  it  follows  that  encephaloid  has 
occasionally,  like  plasma,  a  double  circulation,  one  peculiar  to  itself,  and  the  other 
common  to  it  and  to  the  tissues  with  which  it  lies  in  contact.  He  this  as  it  may, 
the  vessels  are  generally  remarkably  voluminous,  thus  strikingly  contrasting  with 
those  of  scirrhus,  at  the  same  time  that  they  afl'ord  a  ready  explanation  of  the  ilifler- 
enees  in  the  rapidity  anil  size  of  the  two  formations.  Their  walls  also  are  unusuall}' 
brittle,  and  they  arc,  therefore,  liable  to  give  way  under  the  most  trifling  causes, 
producing  those  apoplectic  depots  which  are  so  often  seen  in  their  interior,  and  those 
frightful  hemorrhages  which  occasionally  attend  their  open  condition. 

Of  the  lymphatics  of  encephaloid  very  little  is  known.  Schra^der  Van  der  Kolk 
injected  vessels  of  this  kind  in  two  specimens  of  medullary  cancer  of  the  stomach 
ami  liver.  Lj^mphatics  doubtless  usually  exist  in  large  numl»ers,  otherwise  it  woidd 
be  ditllcult  to  account  for  the  facility  with  which  morphia  and  other  articles,  a])plied 
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to  encephaloitl  ulcers,  find  their  way  into  tlie  general  system.  Nerros  arc  also  pro- 
fcdbly  fre«;l y  distribuleU  througli  tlie  morbid  ma-^s,  altliotigb  it  is  a  siiigulnr  fat-t  lliat 
till*  disease  is  coimuotily  much  leas  p.iinfiil  tliaii  seirrhut*.  Tlie  reason,  liowever,  is 
not  the  panfity  of  nerves  in  tlie  one,  but  the  manner  in  which  they  are  cuiji|tri;ssed 
in  the  other,  the  structure  of  ence^thaloid  being  so  much  sol'ter  than  that  of  seirrhus 
astondmit  of  nineh  greater  comfort  to  its  nerves. 

It  J!!  not  unusual  for  enceph.iloiil  tnmors  to  contain  serous  cysts,  ns  well  as  other 
irlventilious  products,  thus  comttlicating  their  Rtrnctnrc,  an<l  occasiuii.illy  throwing 
ailoiibt  over  their  diagnosis.  In  general,  the  cysts  are  small;  but  in  one  intttance, 
within  roy  observation,  a  cavity  of  this  kind  contained  fiiUy  a  pint  of  senim,  its 
walls  ba\ing  a  f>eculiar  honey -combed  ajipcararice.  A[in|>lectic  (k-pots  arc,  as  abcaily 
itateJ,  most  common  iti  tla'  liernntoid  varifty  of  en("c])hjd<>id  tirowths.  Finally,  tlie 
diaease  occasionally  coexists  with  ntelanosis ;  and  very  ulteu  it  occurs  as  a  secondary 
formiilion,  esfjccially  after  scirihus. 

It  is  seldom  that  an  enccphaloid  tumor,  after  having  taken  a  fair  stnrt,  remains 
even  temporarilj' stationary ;  on  the  conlraiy,  its  tvinlency  id  to  proceed,  steadily 
and  re'^alarly,  in  its  work  of  disorganizriticm,  until  it  liestroys  life  either  by  hemor- 
rhage or  by  irritation,  the  period  at  wliicii  tliis  taki^^s  place  varying,  on  an  average, 
from  n IDC  to  twelve  montlis.  Ueath  sometimes  occurs  in  nn  almo^^t  incredibly  short 
jwriixi.  I  rememlier  the  case  of  a  yonib  of  eighteen,  a  piiliciit  of  Professor  Post,  in 
the  Xew  York  Hospitjil,  who  had  a  large  encc|(li:doi<l  liimor  upon  the  8ca|)nla,  mea- 
snriflg  a  foot  in  its  greatest  diameter,  from  wliich  lie  died  in  less  than  eight  weeks 
from  its  first  appearance.  A  case  of  a  similar  charnctcr  was  reported  in  1871,  by 
Dr,  Levi  Barkell,  of  the  State  of  New  York,  in  a  nuin  twcnly-fonr  years  old.  On 
theotber  hand,  a  patient  occastonnlly  lives  a  long  time.  Some  yeuiA  ago.  I  attt^ndcd 
agentleraan  of  forty-two,  who  had  been  laboring  un<ier  eiic«'plmb)id  (if  the  antrura 
for  more  than  four  years.  Great  sot'tiiess  of  texture,  bulk.  »iu]  ra[iidity  of  growth 
are  tlie  eircomstances  which  particularly  predis|iose  to  an  early  unfavorable  iKsue. 

The  period  at  which  the  encephnloid  tuiiior  iKJcomes  an  open  ulcer  is  indefinit'e; 
wmetimes  this  takes  place  within  a  few  months,  at  other  times  nut  under  a  year,  or 
amr  and  a  half  from  the  first  apiiearanee  rtf  the  disease,  although  this  is  uncommon. 
The  immediate  cause  of  the  ulceration  may  be  the  pressure  of  the  morbid  mass  upon 
the  skin,  the  formation  of  an  abscess,  or  the  occurteuce  of  a  slough.  However  this 
nay  be,  the  sore  is  always  characteristic.  Its  edges  are  thin,  undermined,  jagged,  or 
iitegular,  while  its  IxHtom,  which  is  sometimes  of  considerable  depth,  lias  a  foul, 
bloody,  fungous  ajipearauce.  In  some  instanees  it  is  covere<l  with  nnmcnnis  cxcies- 
cenoes.  or  large  fungous  granulalions,  giving  it  a  peculiar  eaiditlower-like  aspect. 
The  parts  immediately  around  are  of  a  deep  red,  livid,  or  purple  color.  The  dis- 
charge is  usually  profuse,  and  of  a  sanious,  ichorous,  bloody,  or  snnguinolent  char- 
wt«r,  pure,  laudable  pus  being  rarely,  if  ever,  met  with,  ('njiions  beruorrhage  ocea- 
lionally  takes  place,  especially  in  the  liematoid  variety  of  tlie  disease,  and  by  its 
fn-quent  repetition  rapidly  undermines  the  general  health,  urging  on  the  fatal  crisis. 
Tlw occurrence  is  particularly  eomraon  in  encephaloid  of  the  eye,  uterus,  and  mamma. 
Of  the  many  cases  that  I  Imve  seen  of  the  encei)haloid  nicer,  not  one  ever  healed 
even  temporarily.     Intractability'  is  one  of  its  distinguishing  features. 

Lymphatic  involvement  often  occurs  at  an  early  stage  of  the  diseaae,  sometimes, 
indeed,  long  before  ulceration  sets  in;  at  other  times,  however,  not  until  the  tnmor 
ha*  become  an  ojien  sore.  The  general  law  is  that  the  more  rapid  the  growth  is  the 
earlier  will  there  be  disease  in  the  neighboring  lymphatic  glands,  and  conversely. 
The  constitutional  cachexy  is  always  well  mnrked  in  the  more  advanced  stages  of  the 
iffwtion,  and  the  patient's  doom  is  o1>en  rlepi<'ted  in  logihle  characters  upon  his 
countenance  several  months  l)eforo  it  is  finally  sealed  in  ijeath. 

An  encephaloid  tumor  is  distinguished  by  its  comparntive  softness,  by  the  rapidity 
of  it»  growth,  by  its  great  bulk,  and  liy  its  lobnlntecl  surface.  The  pain  is  generally 
*li?bt,  at  least  until  the  occurrence  of  ulceration ;  and  there  is  nearly  always  con- 
si'lenihle,  sometimes,  indeed,  enormous,  enlargement  of  the  subcutaneous  veins.  In 
it«  earlier  stages,  the  tumor  is  movable,  .as  in  scirrhus,  but  as  it  advances  it  contracts 
Mbcsions,  and  at  length  becomes  penna neatly  fixed. 
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3.    EPITUELIOMA. 

There  is  a  class  of  affections  wliich  were  formerly  known  under  the  name  of  scirrhns, 
from  tlieir  su|tpose(l  ideiititv  with  that  Uisi-asf,  but  wljidi  uuKlerii  researcU,  it  is  be- 
lieved, lias  sliowu  to  lie  mi  dilUMvut  fr<>iij  it  as  to  entitle  thi'm  to  hv.  reganled  as 
sepunitc!  format  ions.  Tlu'V  com  prise  tlie  various  forms  of  malignant  disease  of  the 
cutaneons  and  nuieous  tissues,  more  particularly  carciuoma  of  the  lip,  gums,  tongiie, 
face,  anus,  rectum,  uterus,  vagina,  and  jienis.  They  are  not,  however,  limited  to 
these  parts;  for  they  sometimes  invade  the  deeper  structures,  as  the  bones, muscles, 
lyujpbatic  glands,  liver,  and  lungs,  although  their  oecunvnee  here  is  very  uueommou. 
Tlu;  iiaracs  by  which  these  formations  are  now  generally  designated  are  epitlielioma, 
cancroid,  and  epithelial  eaneer,  which,  as  tiie^'  are  sutlieiently  expressive  of  their  trac 
character,  may  all  be  mipropnatcly  used  as  faney  mny  dictate. 

Kpillielionia  is  more  common  in  men  than  in  women,  the  latter  being  more  liable 
to  scirrhus.  Of  lH'il  persons  admiUcd  into  the  Cancer  Hospital  in  Lomlon,  on 
account  of  this  disease,  1022,  according  to  the  statement  of  Dr.  Marsden,  were  males. 
In  men  the  lip  and  penis  are  most  frequently  attacked.  What  is  called  chimney- 
sweeper's cancer  is  merely  a  form  of  e|»itlielial  disease  of  the  scrotum.  Rodent  ulcer, 
lupus,  or  the  noli  me  tangcre  of  the  older  writers,  is  nothing  but  cancr«ti<l  of  the 
skin  of  the  face  and  other  parts  of  the  body,  an  ntfcclion  sufliciently  eomuniu  in 
both  sexes,  and  oft^'n  committing  the  most  frightful  ravages.  Epithelioma  occurs 
also  in  tlie  toniiue,  at  the  anus,  in  the  rectum,  in  the  uterus,  in  ctld  scars, and  in  chronic 
ulcers.  The  cauliflower  excrescence  of  the  uterus,  first  destuilKHl  by  .lohn  Clark,  of 
Lfiiulon,  belongs  to  this  variety  of  carcinoma.  Whatever  the  form  may  be,  the  disease 
seliloui  sliows  itstilf  before  the  age  of  tiiirly-five  or  forty,  ami  then  usually  only  in 
one  p:nt  of  the  body,  its  orii;in  iK-ing  app:ireutly  much  less  connected  with  the  con- 
stitution than  tiint  of  the  other  vaiieties  of  carriui>raa. 

The  causes  of  this  disease  are  generally  in:ip]>rcciable.  Sometimes  it  is  directly 
traceablu  to  external  injury,  as  a  blow,  long-ctintinued  pressures,  or  some  particular 
irritation.  Thus,  Dr.  !>a  Costa  has  mentioned  to  me  the  ease  of  n  shoemaker,  where 
it  was  clearly  attributable  to  the  elleots  of  a  small  board  worn  habitually  upon  the 
abdomen  while  the  man  was  working  at  his  trade.  A  mun,  aged  fifty-nine,  eonFulte<l 
me  on  aecount  of  a  cancer  of  the  lip  and  cheek,  induced  by  a  wound  received  five 
moiitlis  previously  from  the  prong  of  a  fork  in  eating.  Kpithelioma  of  the  lip  is  often 
charged,  though  perhaps  incorrectly,  to  the  irritation  prodiu-ed  by  the  jtijie  in  smoking. 
Chimney-9weej>er'8  cancer  Is  generally  sujjposc^l  to  be  occasioned  by  the  lodgment  of 
soot  in  the  folds  of  the  scrotum.  Somelimes  the  disensc  ori;j;inates  in  a  wait,  mole, 
or  cicatrice.  Epitheliotna  of  the  penis,  until  Intely  regarded  as  true  caninoma,  has 
been  very  commonly  referred  to  the  irrilntiuu  arising  from  want  of  cleanliness  due  to 
the  existence  of  a  long  and  ti^ht  juvpuce.  A  sharp  tooth,  constantly  brought  in 
contact  with  the  totigue,  may,  it  is  Iwlieved,  serve  as  an  exciting  cause  of  carcinoma 
of  that  organ.  In  isOfi,  I  excised  from  the  bridge  of  the  nose  of  a  lad}',  seventy-five 
years  of  age,  an  open  eftitheliul  tumor,  fVitly  half  an  inch  in  thickness  and  diamt'ler, 
induced  six  weeks  previously  by  the  aeeidenUd  prick  of  a  needle. 

The  disease  sometimes  originates  in  the  scar  of  an  ohl  burn,  as  in  the  case  of  h 
middlc-nged  man,  a  patietit  at  the  College  Clinic,  whose  arm  I  amputate<i  at  the 
shoulder,  in  l.S<)4,  on  account  of  an  cui>rinous  epithelial  ulcer  consequent  upon  an 
injury  of  this  kind  received  ten  years  previously.  Many  years  ago  I  attended  a  young 
man  for  an  epithelial  uKer  of  the  anus,  wliicli  liad  its  rise,  apparently,  in  a  protracteil 
eczematout*  jilfecition  of  the  skin  and  mucous  mcinhrane.  Mr.  Sh.iw,  of  London,  has 
pnlilislied  the  particulars  of  a  case  in  which  the  disease  suddenly  broke  out  in  an 
issue  which  had  l>een  kept  open  lor  thirty-live  years;  ami  Mr.  Clark  successively 
amputated  both  legs  of  a  man  whose  bunifms,  long  in  a  state  of  ulceration,  had  been 
invaded  by  opitliciinl  careinoma.  Mr.  P.  C.  Petaganle,  of  the  Devim  and  Kxeter 
Uospita!,  England,  has  reported  two  cases  of  epithelioma  of  the  cicatrice  of  a  burQ, 
coming  on,  resjx'ctively,  forty  and  sixty  5-ears  after  the  accident. 

Cases  have  been  collected  which  tend  to  prove  that  the  disease  oeeasionally  mani- 
fests a  hereditary  predisposition.  Dr.  Foster,  of  Terre  Coupee,  Indiana,  has  commu- 
nicated to  me  the  particulars  of  three  esises  which  oceurn-d  in  three  members  of  the 
same  family,  two  having  died  of  epithelioma  of  the  face,  and  one  of  epithelioma  of 
the  foot. 

The  form  which  epithelial  carcinoma  assumes  is  greatly  influenced  by  that  of  the 
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Fig.  84. 


EpIlb^lUl  Cancer  In  k  ilnt«  of  ricrnilloa. 


structuivs  in  which  it  is  siliiati'rl.  Its  outlines  are,  a«  a  general  rule,  so  ilklefined 
aii<l  iin'55ular  as  to  defy  acciinx'y  of  Mfseripuon.  Tliu  most  cr)Uim«n  vaneties  are  tlie 
tuln-rculated,  inuinniillated,  ami  ciiulitlower-like.  Now  and  then  tliey  present  a  lobu- 
IjH,  i.oiiii-:d,  tli»»k-«liaj>e<l,  ]H?dunciilate(l,  or  even  a  ix-mliiloiir*  ap|»earauce. 

rmicroid  peiiorally  itegiiis  as  a  tubercle,  crack,  or  wart-like  excrescence,  hard  to 
the  touch,  mi)val>le,  and  Bouiewliat  tt'iulcr  on  pressure.  An  the  disease  advances,  it 
exttmls  in  different  directions,  and  a'^sumcs  a  more  defined  diameter.  By  and 
by  ak-ernlion  set*  in,  smnelinies  ahnost  sitmiltaneously  at  sivcral  points,  the  exiWbed 
siirfaw  havin-^  a  foul,  uidic-dthj',  fun^atinp^  appearance,  with  irregular  granulated 
Hlgi-A,and  ft  hard,  roitgh  base.  The  dis^-har^e  is  generally  abundant,  and  of  a  thin, 
Miiioiis,  ."jcrid  description,  oOeu  crodini;  the  skin  in  the  nciglit)orhood.  Tlie  ulcer  is 
iiitradrihle,  uianifesling  no  disposition  to  heal,  or,  if  granulations  form,  they  sijeedily 
«legijiLT:ite  and  lose  their  vitality,  their  rccuj>e- 
ntivi>  jiowers  being  t<»o  feeble  to  carry  on  the 
tiirk  of  repair.  Once  begun,  the  disintegrating 
iclinn  never  stop>4,  and  hence  its  ravages  are  often 
most  rriglitful,  as,  for  example,  in  the  case  from 
wliiili  lUe  adjoining  cut,  lig.  04,  was  copii-d,  where 
tile  disease  successively  involved  skin,  muscle, 
buiic,  cartilage,  and  fibrous  membrane,  sjiariiig 
Dotliiiig  that  lieli  la  its  nay.  The  pain,  like  that 
of  icirrlius,  is  of  a  sharp,  darting,  or  pricking 
natiire,Rud  often  exU-nds  through  tlio  surrounding 
pirti  Hemorrhage  occasionally  occurs,  cliielly 
io  llie  fiingating  form  of  the  epitiiclial  nicer,  and 
iii.iv  lie  sntUcicntly  copious  to  cause  Berious  de- 
liility,  especially  when  a  pretty  large  artery  or 
Teiii  i»  laid  open. 

I'tiriug  the  progress  of  the  disease,  ly  mph.it  ic 
iarolveiuent  occurs;  sometimes  early,  but  gune- 
rilly  nut  until  after  the  ciglitli,twelnh,or  firicculh 
muiitL    The  constitutional  siillerijig,  also  severe,  nsnally  sets  in  later  tlian  in  ordi- 
Dif)'  carcinoma,  although  ultimately  it  is  not  less  fatal. 

Occasionally  an  epitlieliiil  diathesis  seems  to  exist,  tlie  disease  Bbowing  itself,  either 
simultaneously  or  successively,  in  a  great  uuiuber  of  organs,  lu  a  ease  observed 
liy  Virchnw.  in  a  rasin,  seventy-three  years  of  age,  it  affected  botli  lJi>s,  lymphatic 
glnnds,  clavicle,  ribs,  lungs,  hcjirt,  liver,  and  kiilueys.  These  secondary  formtitious 
gwerally  exhibit  here,  as  elsewhere,  in  ordinary  scirrhus,  the  eiicejdialoiil  eliaraeter. 
Epithelial  matter  grates  under  the  knife,  anrl  forms  a  firm,  whitish,  or  grayish 
mas'*,  more  or  less  vascular,  and  of  a  radiating  struclmc  It  lias  no  stroma  like 
fcirrlms  or  enccphaloid,  but  is  confiiseilly  inlaid  in  the  involved  textures.  Jn  the 
lip  and  penis  it  generally  contains  well-marked  pa|>illie,  of  varying  size  and  shape, 
some  being  single,  others  united,  which,  however,  are  altngctlier  ftdvcntittoiis,  or  they 
ocj.-ur  only  in  epithelioma  of  the  mucous  or  muc<M'Utnneou9  surfaces.  Its  intimate 
stmclure  consists  mainly  of  cells,  wiiicli  usually  <'ontain  <Mie  small  nucleus,  not  unlike 
lliosB  of  pavement  epithelinm,  '>nly  that  they  are  larger,  ransriiig  in  diameter  from 
jij  to  ^5'^^  of  an  inch,  their  average  being  fiboiit  -,\;j  of  an  iiuh.  The  cells  vary 
considerably  in  their  shape,  some  iK'ing  rounded,  some  oval,  and  some  angular,  or 
ek)iigate«l.  The  ohler  ones  are  often  flattened,  slirivelled,  or  curled  up,  as  if,  par- 
tially devitalize<1,  they  were  aliout  to  liccorae  effete.  They  are  very  often  eloscly 
parked  together,  forming  nests,  and  assuming  a  concentric  arrangement,  like  the 
UvcTS  of  an  onion,  when  they  are  termed  laminated  capsules,  or  epiilerniic  pearls,  or 
glohules.  They  are  often  visilile  to  the  naked  eye,  and  are  very  characteristic  of, 
•Itltoiiah  not  entirely  peculiar  to,  this  form  of  carcinoma.  These  a(i[jcar:inces  nro 
I'xhiliited  in  fig.  05,  from  Erichsen.  Sometimes  the  cells  and  nuclei  are  unusually 
'»iye  and  distinct,  strongly  resembling  those  of  scirrhus.  Mixed  ii[)  with  the  cells 
of  fI>ilhelioraa,  esjiecially  if  the  disease  has  made  considerable  ]irogre8s,  are  great 
nUDiliers  of  free  nuclei  aiitl  granules,  and  sometimes  also  crystals  of  cholesterine, 
pigment  cells,  and  blood  onrpuscles.  The  papil Ire,  previously  alluded  to,  consist  of 
loose  fibrous  tissue  and  IJoodvessels  very  densely  coated  with  layers  of  epithelial 
cells  and  free  nnclei.  Fig.  66,  from  a  drawing  by  Dr.  Da  Costa,  represents  one  taken 
fn>ni  a  cancer  of  the  lip. 
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Epitheljoina  is  generally  comparatively  tardy  in  its  growth.  In  a  case  of  carcl- 
noniti  of  the  tongue,  reported  l>y  Pr.  Da  Costa,  twenty-two  years  elapsed  from  the 
appearance  of  the  disease  to  the  time  of  its  removal  by  oi>erntion.  rarrinoma  of  tlie 
lip  often  lasts  a  number  of  3'ears  before  it  terminates  fatally,  thongh  this  is  uotitJ, 


Fig.  65. 


Fig.  60. 
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Cooeeolrie  Clobnl«a  of  EpUb«Hoiii&. 


a.  Papilla  of  EpKliellnmn,  miiinitfliM]  2.^0  dtameten ; 
b.  Svpurau  Epilbellal  Cellt. 


ordinary  tendency,  for  most  persons  die  in  from  eighteen  months  to  two  years.  I 
have  seen  lupus  of  the  face  conliinie  its  ravages  for  nine,  fifteen,  and  even  twenty- 
five  years  before  it  fuuilly  caused  deatii.  Under  such  circumstnncos,  the  ulceration 
occasionally  ceases  fur  a  time,  and  tlicn  reciii-s,  perhaps  now  with  inerease*!  vigor. 

No  experiments  that  have  yet  been  performed  to  test  the  iuocnhiifility  of  epithe^ 
lioma  have  been  successful.  A  clinical  observation,  liowever,  published  bj'  Mr.  Sunn, 
of  Lonilon,  eeeiiia  to  countenance  sueh  a  view.  A  ivomiin,  thirtj'-four  yefirs  of  age, 
had  a  carcinoma  of  the  rectum,  wliich  perforated  tlie  posterior  wall  of  the  vagina, 
forming  a  lislulous  opening  tlie  size  of  a  goosc-qnill.  On  the  anterior  wall  of  the 
vagina,  ex:ictly  oppusitu  this  opening,  and  in  immediate  contact  witli  it,  was  a  small, 
inflamed  circidar  ]iiit(b,  superfirially  ulcerated,  studded  with  little  red  granulations, 
presenting,  under  the  microscoj)e,  all  the  characteristic  features  of  carcinom.'*.  Here 
the  mere  contact  of  a  healthy  with  a  diseased  surface  was,  apparently,  sufficient  to 
propagate  the  specific  growth. 

Although  1  have,  in  conformity  with  the  custom  of  the  day,  described  this  disease 
under  the  name  of  epithelioma,  a  careful  study  of  the  suliject  sen'cs  to  show  that  it 
is  merely  a  form  of  scirrhus,  modified  in  its  character  by  the  nature  of  the  structures 
in  which  it  occurs. 


4.   COLIOID. 

Colloid  is  one  of  the  most  nncommon  of  the  heterologous  formations.     The  nj 
by  which  it  is  now  usunlly  known  has  reference  to  the  peculiar  jelly-like  appeara 
of  one  of  itH  princi|m]  constituents,  ami  is  therefore  quite  appropriate.     It  has  olso^ 
been  descril>ed  under  the  terms  gclatiniform,  alveolar,  cystic,  and  gum  cancer. 

The  favorite  seats  of  tliis  morbid  product  are  tlie  omentum,  stomach,  rectum, 
ovsiry,  lower  jaw,  subcutaneous  colhilar  tissue,  and  the  bones  of  tlie  extremities. 
The  testicle,  mamma,  utprus,  and  Jymph.itio  glands  are  also  occasionally  invaded  by 
it.  It  has  never,  I  believe,  been  seen  in  the  eye  and  its  appendages.  It  sometimes 
coexists  with  encephalnid  and  melanosis. 

Allliongli  it  may  appt\ar,  simidtaneonsly  or  successively,  in  a  considerable  number 
of  organs,  it  manifests  less  tendency  to  general  diffusion  than  any  of  the  other  hetero- 
logous fornintions,  except  the  epithelial.  It  occurs  at  all  perioils  of  life, but  is  most 
common  between  thirty-five  and  fiHy  years.  In  two  instances  of  enormous  colloid 
tumors  -of  the  omentum,  in  my  own  practice,  the  patients  were,  respectively,  forty 
and  forty-nine.  In  a  case  which  I  noticed  in  tlie  body  of  the  sphenoid  bone,  beneath 
the  dura  mater,  the  age  was  tliirfy-ninc.  Lebcrt  and  Bickersteth  refer  to  examples 
of  it  witnessed  by  them  in  early  childhood.  I 

Colloid  occurs  un<1cr  two  varieties  of  form,  as  a  tumor  and  as  an  infiltration,  the 
latter  bcine;  most  common  in  the  alimentary  canal,  particularly  the  stomach  and 
rectum  •  the  former,  in  the  glandular  organs,  the  peritoneum  and  omentum,  ovary, 
cellular  tissue,  and  bones.     In  the  bones  it  la  most  frei^ucnt  in  those  alfectig 


formerly  known  under  the  vague  names  of  osteo-sarcoma  and  spina  ventosa,  which 
atre  somelimcs  almost  exclu3ively  compoaed  of  ihis  substance.  In  the  inlillrnted 
•variety  of  colloid,  the  new  matter  ooi-npies  tlie  mealies  of  the  celluhir  sulwtanee, 
forming  cysts,  from  liie  size  of  n  mustard  seed  to  that  of  a  Imzei  nut,  wliicli  are  filleil 
■^rith  the  characteristic  jelly-like  nuUter,  iuu\  which,  as  they  increaHc  in  volume  and 
Slumber,  soconjpletely  subvert  the  primitive  structures  as  ultimately  to  leave  no  trace 
<if  tliem. 

It)  the  other  variety  of  colloid,  the  heteroclite  matter  occurs  as  a  distinct  tumor, 
:from  the  volume  of  a  marble  to  that  of  an  a<lult  head,  of  a  globular,  rounde^l,  or 
irregular  shape,  and  of  a  firm,  dense  consistence-     In   tlie  peritoneal  cavity,  I  have 
seen,  on  two  occasions,  enormous  tumors  of  this  kind,  one  of  which  was  supposed, 
Ijy  estimate,  to  weigh  not  less  than  Iweuty-flve  pounds.     It  extended  from  the  j)elvi8 
*o  the  diaphragm,  surrounded  the  colon  and  part  of  the  stomach,  and  almost  com- 
pletely couceale<l  the  abdominal  viscera;  its  length  being  nearly  one  foot,  its  lireadth 
upwards  of  eight  inches,  and  its  thickness  from  two  and  a  half  to  three  inches.    The 
patient,  aged  forty-nine,  had  been  laboring  under  tlic  disea-se  for  four  years.     In  the 
other  case,  that  of  a  gentleman  of  forty,  the  tumor,  occupying  a  similar  situation, 
was  lUso  of  extraordinary  extent.     When  the  disease  was  lirst  noticed,  eight  months 
before  he  died,  the  morbid  mass  was  already  of  large  size,  forming  an  immense  pro- 
tuberance, which   bore  upon  the  walls  of  the  abdomen  in  every  direction,  without 
causing  tlie  slightest  inconvenience,  save  what  rcsulled  from  its  hulk  and  weight. 

The  surface  of  the  collo!<J  tumor  is  generally  rouiih,  kuobbj',  or  distinctly  lobu- 
Lited,  according  to  the  volume  and  arrangement  of  the  component  C3'8ts.  Occasion- 
ally it  bears  a  strong  resemblance  to  the  exterior  of  a  pudding  stone.  The  knife, 
it  passes  through  it,  produces  a  creaking  noise;  it  contains  very  little  cellular 
ibstance,  and  the  investing  membrane  is  usually  very  thin.  In  the  larger  musses, 
jls  of  considerable  size  may  be  seen  running  over  the  surface,  and  jKnirtrating 
walls  of  the  principal  cysts,  without,  however,  passing  through  their  eon  tents. 
Collidd  consists  of  two  com])onent  elements,  a  stroma,  an<l  the  peculiar  cell- 
containing,  jelly-like  matter  from  which  the  deposit  derives  its  distinctive  features. 
The  former  is  of  a  fibrous  character,  and  is  arranged  in  such  a  manner  as  to  form 
cells,  loculi,  or  cavities,  from  the  size  of  a  pin-head  up  to  that  of  a  small  marble, 
rounded,  ovoidal,  or  angtdar,  communicating  with  each  other,  and  lined  by  a  thin, 
delicate,  transparent  membrane,  which,  excepting  that  it  is  not  &  shut  sac,  closely 
resembles  the  serous  tissue.  The  stroma  is 
nearly  always  of  new  formation,  and  gener- 
illy  possesses  great  firmness  and  density ;  it 
creaks  under  the  knife,  and  is  of  a  dull, 
whitish,  gra3nsh,  or  pale  yellowish  color.  The 
cystiform  structure  of  colloid  is  easily  recog- 
nized, as  it  constitutes  one  »if  the  mos^t  re- 
markable features  of  the  morbid  growth.  It 
is  well  illustrated  in  the  annexed  cuts  from  a 
prepanition  in  my  collection;  fig.  fit  showing 
the  external  arrangement,  and  tig.  68  the  in- 
ternal. 

The  fibrons  matter  of  colloid  ia  almost 
destitute  of  free  cellular  sultstance.  It  receives,  however,  an  abnndant  snpply  of 
vessels,  as  1  have  satisfied  m^-self  by  dissection,  and  as  is  e\inced  also  by  the  r.<jpid 
developmect  of  the  morbid  growth,  and  the  great  bulk  which  it  occasionally  attains. 
In  one  case,  in  particular,  I  had  no  dillicully  in  tracing  several  large,  straggling  arte- 
ries into  a  tumor  of  this  kind,  showing  that  it  had  a  very  active  circulation.  The 
manner,  however,  in  which  the  vascular  system  of  the  morbid  product  is  arr.inged 
i8  not  determined;  nor  is  it  ascertained  whether  it  ia  of  new  formation,  or  derived 
solely  from  the  surrounding  and  included  health}-  structures.  Of  the  character  of 
its  nerves  and  absorbents,  we  are  equalJy  uninformed. 

The  other  element  of  colloid  is  an  unorganiznble  product,  of  a  whitish,  greenish, 
or  yellowish  color,  and  of  the  consistence  of  onlinary  jelly,  whence  the  name  by 
which  the  disease  is  usually  known.  In  the  older  cells  the  matter  is  sometimes  as 
firm  as  moist  clieese,  or  the  albumeu  of  a  hard-boiled  egg,  opaque,  and  of  a  white, 
pearly,  or  3*ellowi8h  hue,  interspersed  with  minute  dark  points.  Sometimes,  again, 
it  resembles  currant  Jelly,  half-dissolved  glue,  or  a  solution  of  gum  shellac,    llow- 


Fig.  67. 


Fig.  68. 


Colloid  Tnninr.    Fig.  R7  exhlhUi  tlin  Ext«rDkl 
A{ipi>arau«e,  and  Fig.  6:1  the  InieniBl  Structure. 
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ever  this  may  be,  it  never  adheres  to  the  walls  of  the  alveoli,  and  is,  therefore,  easily 
enucleated,  or  pressed  out.     Wlien  [wrfect  clearance  lias  been  effected  of  the  cells  of 
a  mass  of  colloid,  the  fibrous  structure  exhibits  very  much  the  api>earauce  of  a  pii 
of  sponge,  the  alveolar  arrangement  being  then  pailicuhirly  conspicuous,  bund 
of  locull  being  oHen  visible  upon  a  surface  less  than  an  inch  in  fliameter. 

Although  ttie  soft  mutter  of  colloid  looks  so  much  like  jelly,  it  is  entirely  desti- 
tute of  this  substance,  ita  principal  constituents  being  albumen,  casein,  and  osma- 
zome,  in  varying  proportions.  Destrucitive  aualysis  has  yielded,  in  the  100  parts, 
48.U',»  of  ciiibon,  7. 47  of  bylrogeu,  37.44  of  oxygen,  and  7.00  of  nitrogen. 

Under  the  microscope  colloid  ap|>cars  as  a  homogeneous  substance,  with,  now  and 
then,  a  sliglitly  granular  arniiigcmcnt,  or  large  irregular  plates.  Lebert,  who  hai> 
carefully  examined  tls  minute  structure,  finds  it  to  be  composed  of  nucleated  and 
conipotuid  cells  witli  large  laminated  spacc'^.  The  nucleated  cells,  the  so-c-ailed 
colloid  corpuscles,  are  cither  free  in  the  colloid  matter,  or  inclosed  in  large  brood 
cells,  slightly  transparent,  granular,  of  irregular  shape,  and  from  the  yaW  to  the 
bb'bw  *^^''*  '^^  '"^''  "'  diameter.  Some  have  small  nuclei,  others  have  none 
coiiipouml  brood  or  mother  cells  are  arranged  in  clusters,  and  are  someti 
remarkably  numerous.  They  are  round,  oval,  or  tubular,  very  pale,  and  from 
,jij  to  the  ji^  of  an  inch  in  iliameter :  some  have  a  lamellar  surface,  and  many 
inclose  a  large  granular  nucleus.  Tliese  liiniinated  cells,  which  exbil^it  within  t 
outer  cell  wall  several  delicate  concentric  lines,  giving  them  an  oyster-shell  appe; 
anee,  are  very  characteristic.    One  of  these  cells  is  delineated  at  '•  in  fig.  58.     Cancer 

cells,  similar  to   those  of  scirrhus 
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Mlnata  Siroelore  of  Cullold. 


and  euce[) haloid,  are  occasionally 
seen  in  both  the  nucleated  and  com- 
pound cells,  but  not  as  necessary 
constituents,  inasmuch  as  in  some 
specimens  they  are  entirely  absent. 
In  addition  to  these  structures, 
large  laminated  spaces  exist,  from 
the  jJj  to  the  j^j  of  an  inch  in  di- 
ameter, usually  oval  and  grouped, 
nearly  transparent,  and  interspersi 
with  elongated  nuclei,  small  nu 
ated  cells,  and  brood  ceUs.  It 
worthy  of  notice  that  corpuscl 
very  similar  to  those  of  eoUoi 
sometLmes  occur  in  gelatinoid  infil 
trations  of  the  spleen,  heart,  and 
thymus.  The  stroma  of  colloid  j« 
es.sentially  composeil  of  fiiirin.  The 
annexed  sketch,  fig.  R!>,  from  Rlndfleisch,  magnitierl  300  diameters,  shows  the 
alveolar  formation  of  the  stroma,  and  concentric  circles  interspersed  with  granular 
matter  and  slender  nuclei,  and  inclosing  oval.  Well-defined,  nucleated  cells.  T 
arrangement  is  very  common,  aiul  most  characteristic  of  colloid  cancer. 

It  is  impossible,  in  the  existing  state  of  our  knowledge,  to  dclerraine  the  precisi 
nature  of  colloid,  or  to  assign  to  it  a  [iroper  position  in  the  scale  of  the  heterologous 
formations.  It  is  certainly  destitute  of  many  of  lUe  properties  of  caicinomatous 
disease,  and  j'et  its  career,  so  far  as  I  luive  had  occasion  to  watch  it,  is  not  the  less 
positively  fatal,  especially  when  it  occurs  in  the  internal  organs.  In  the  osseous 
structures  it  may  occasionally  Ijc  removed  without  relapse,  and  the  same  thing  may 
probably  be  true  in  reganl  to  colloid  in  some  other  situations.  It  has  less  dispo- 
sition to  ulcerate,  and  to  contaminate  the  surrounding  lymphatic  glands,  than 
other  heterologous  formations. 

5.    MELAN0BT8. 

Melanosis,  sometimes  called  black  cancer,  occurs  moEit  commonly  in  the  eye  and 
skin,  and  is  occasionally  met  with  in  the  viscera.  In  104  cases  analyzed  by  Kiselt, 
the  jjrimary  seat  was  the  eye  in  47,  the  skin  in  40,  the  liver  in  5,  the  hmgs  in  3,  the 
peritoneum,  uterus,  intestinal  canal,  and  I^-mpliatic  glands,  each  in  2,  and  the  br 
in  1.  As  a  secondarj'  deposit,  it  may  affect  any  tissue  or  organ,  the  observations 
Eiselt  and  Peraberlon  showing  in  83  instances  the  following  order  of  frequenci 
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liver,  bones,  laugs,  l3^mphatic  glands,  ht-art,  kidneys,  connective  tissue,  peritoneum, 
jilenni,  spleen,  inU*stino«,  iKTicjinlimii,  i»uneie!W,  brain,  storanfli,  iitcnis,  ovafiea, 
U'sticle,  ibyrnid  gland,  1i!)nnis  uicMnlinineH,  vessels,  |>eniH,  inuselcs,  dijiphragrn,  and 
costal  cartilages.  Oeenrring  usiiully  nlone,  it  oceiisionally  uoexists  witli  some  itf  the 
otlitT  heterologous  deposits,  espeeinlly  the  scirrhous  and  eueephalnid,  itinl  may 
invnile  a  consideniljle  number  of  organs  either  simultaneously  or  sueoessively.  It 
istonfliied  to  no  particular  period  of  life,  but  is  most  frequent  between  the  thirtieth 
noil  sixtieth  years. 

Now  and  then  a  distinct  melanotic  diathesis  prevails,  as  in  a  remarkahle  case 
omler  my  observation,  in  a  man  fifty-eight  3  ears  of  age,  who,  after  a  eontinenR-nt  of 
ncsriy  twelve  months,  flually  died  in  :i  state  <d' extreme  exhaustion,  tlie  jiroiiiinent 
Bvmiitoiiis  having  t>een  harassing  cough,  tieeasioiuil  discharges  of  blood  from  the 
boTrcl:^.  irritability  of  the  bladder,  frequency  of  the  pulse,  and  coi>i<His  night-sweats. 
MWauotie  luliercles  existed  in  the  subnitaueous  eellular  tissue  in  various  regions, 
Ihtf  lyiuph.atie  glandf^  of  the  groin,  ;ixilla,  and  broudiia,  the  omentum  and  i)erilo- 
team.  stomach,  large  and  smrdl  bowels  pancreas,  liver  and  gall-hlud<ler,  kidneys 
inri  suprarenal  capsules,  urinary  bladder,  proMtate  gland,  seminal  vesicles,  lungs 
und  pleura,  heart,  and  th^'roid  body.  The  9i>leeu  and  large  vessels  were  sound. 
The  hrauu  bones,  and  muscles  were  not  examined.  A  singular  feature  in  the  case 
ws«the  existence  of  numertuis  white  and  grayish  tnficrcIeH  in  the  niid^t  of  the  Idack, 
showing  that  the  former  were  in  a  nascent  condition,  having  not  yet  undergone  the 
ttietiinotie  transform.ation. 

Mi'lanotie  matter  is  deposited  in  several  varieties  of  form,  of  which  the  tnberoid 
is  the  most  conimon.  It  occurs  in  small  masses,  of  a  rounded,  ovoitlal,  or  irregular 
!hai>e,  with  or  without  a  cyst,  from  the  size  of  a  pin-liea<l  to  that  of  a  walnut.  Of 
»  dull  sooty,  i>rownish,  or  black  color,  they  arc  generally  invested  by  a  distinct 
capsule,  formed  out  of  the  celltdar  ti.ssiie  in  their  immediate  vicinity,  whieh  thus 
«rves  to  separate  and  protect  them.  Fibrous  bands  generally  intersei-t  their  inte- 
rior, and  vessels  are  often  seen  ramifying  over  their  surface,  nrnie  of  them,  however, 
dipping  into  the  proper  melanotic  nnitter.  It  is  by  the  union  of  several  of  these 
sinailor  masses  that  large  tumors  are  sometimes  formed,  reaching,  now  and  then,  the 
volume  of  a  fist  or  even  of  a  fojtal  head.  Cases  occur  in  which  this  matter  presents 
itjcif  in  small  points,  or  in  irregular  patches,  generally  beneath  some  serous  mem« 
brane.     Finally,  it  is  sometimes  found  in  a  liquid  form. 

M<;lanotie  matter,  or  raelaniu,  in  a  pure  state,  is  of  a  sooty  black,  dark  brown,  or 
dnil  bistre  color,  an<l  varies  in  consistence  from  the  fluidity  of  ink  to  that  of  flbro- 
cartilage.  Its  chemical  coirstitnents  are  alliumen, 
fibrin,  and  a  dark,  highly  carbonized  substance,  not 
unlike  the  cruor  of  the  blood,  witli  a  minute  quantity 
ofiron,  soda,  magnesia,  lime,  and  potassa.  Oi)a«]ue, 
Mil  without  odor  or  taste,  it  is  miseible  with  water 
»iiil  alcohol,  im|>arts  a  characteristic  stain  to  linen, 
reasts  decomposition,  and  emits,  when  burneil,  an 
enpyreumatic  smell. 

toiler  the  microscope  it  is  seen  to  consist  of  a 
fibrous  network,  inelositig  numerous  very  distinct 
alveoli,  w^hich  are  tilled  with  free,  unadherent  pig- 
ment cells,  of  a  pale  3'ellowish,  dark,  or  dark  brown 
liuc.  aud  of  a  rounded,  oval,  or  irregular  figure; 
tl>ey  are  of  great  delicacy,  and  are  oei'ujtied  by 
colured  granules,  a  few  of  tlie  larger  or  older  ones 
sonu'linies  containing  a  nucleus  with  its  nucleolus. 

Hkv  pigment  granules  are  also  found  in  great  abundance.  The  appearances  of  the  cells 
aw  Ml  represented  in  fig.  70,  from  Bennett.  Pigment  cells  are  not  ]>rcsent  in  all  cases, 
•11(1  their  granules  arc  occasionally  observable  in  other  structures,  both  healthy  and 
niorhid,  as  in  the  lung  pigment  and  the  elements  of  carcinomatous  growths. 

Tlu'  precise  nature  of  melanosis  is  undetermined.  It  is  probably,  however,  merely 
« moditieation  of  encephaloid,  the  chief  difference  consisting  in  the  snperaddition  of 
black  pigment.  What  corroborates  this  view  is  that  tumors  partaking  of  the  cha- 
racter of  both  these  formations,  occasionally  coexist,  either  in  Hie  same  or  in  difl'erent 
p«rt«  of  tl>e  b<xly  ;  and  also  that  the^'  exhibit  similar  histological  elements. 
Of  the  causes  of  this  deposit  nothing  is  known.     It  is  always  effused  in  a  liquid 


Fig.  70. 
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TUMORS,    OR    MORBID    GROWTHS, 
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forin,  and  is  whoUj  unorganlzable,  receiving  noitlier  vessels  nor  nerves,  tlioiigh 
are  freely  distributed  through  its  fibroun  strotnn.  It  lias  been  supposed  th:U 
curcinonin  iniglit  be  corniminifated  \iy  inoculation,  or  immediate  contact,  but  e. 
ments  perr<>iuit'cj  upou  the  inferior  fininiids  liave  refuted  this  conjecture. 

After  liaving  rt*raaiiied  stationary  for  an  indetiidte  period,  tliis  matter  mnnifoscs  a> 
disposition  to  disinti'gration,  the  solleuing  process  generally  beginning  at  some  »uper- 
flcial  point,  and  thence  gradually  extending  to  tiie  skin,  wiiieh,  giving  way,  leads  to 
the  estaiinshiiient  of  a  friul,  non-granulating,  unhealthy  ulcer,  wideh  ni>  skill  can  cure. 
The  disrharge  is  generally  of  a  sanious  eharaettr,  niixi'd  with  and  discolored  liy  the 
hetcroclite  secretion.  Its  progress  is  usually  more  tardy  than  that  of  scirrhus  and 
encephaloid,  except  when  it  exists  simultaneously  in  a  great  number  of  organs,  as  in 
the  case  above  described,  where  it  terminated  fatally  in  a  little  over  a,\ear.  The 
general  health  often  sutlers  long  before  ulceration  sets  in,  the  patient  becoming  thin^ 
haggard,  sallow,  and  exhausted. 

Local  Origin  of  Car-vinoma. — It  has  been  supposed  that  all  malignant  diseases 
are  occasionally  of  a  purely  local  character,  having  their  origin  in  circumstances  en- 
tirely independent  of  the  general  system;  or,  what  amounts  to  the  same  thing,  that 
they  may  be  develo[H'd  under  the  influence  of  local  injury.  But  such  an  opinion,  it 
seems  to  me,  is  hardly  tenable;  at  all  events,  it  admits  of  great  doubt  wliether  such 
a  result  really  ever  follows  such  a  cause,  except  in  very  rare  cases,  unless  there  is  a 
pretlis[iosition,  a  readiness,  as  it  were,  on  the  part  of  the  syj-tem,  to  generate  cancer 
ccIIm,  or  to  take  on  malignant  action ;  else  why  is  it  that  external  violence,  as  a  blow 
or  bruise,  so  sehlom  gives  rise  to  this  horrible  and  unmauageaMe  complaint  ?  Why, 
in  other  words,  is  it  that  a  bhuv  will  produce  carcinoma  in  one  person  and  not  in 
another;  or,  still  further,  w!iy  will  a  few  individuals  sutfer  and  tliousantls  escape? 

Carcinoma  of  the  li|)  has  often  been  attributed  to  the  irritation  engenderetl  by  the 
hot  and  fiUhy  stem  of  the  earthen  ])i|>e  in  stiiokiug.  But  it  may  well  Ix^  afked  whether 
the  use  of  the  pipe  and  the  oeeurrence  of  this  frightful  disease  should  not  be  viewed 
in  tlie  light  rather  of  a  coincidence  than  in  that  of  cause  and  etfect?  Be  this  as  it 
may,  it  is  unquestionable  that  thousands  of  persons  smoke  and  yet  never  contract 
cancer  of  tlio  lip.  So  in  regard  to  many  of  ilie  other  circumstances  alleged  to  be 
capable  of  indiicrng  malignant  disease,  as  grief,  mental  anxiety,  loss  of  rest, unwhole- 
some food,  and  disorder  of  the  menstrual  function,  which  are  so  often  accuseil  of 
provoking  carcinoma  in  the  mamuui  and  uterus.  Unless,  therefore,  a  preilisposition 
exists  in  the  system  to  the  develo[>iiH'nt  of  these  atlcctiona,  it  is  very  questionable 
wliether  it  is  possible  for  any  local  irritation  to  originate  them.  It  is  far  more  pro- 
bable that  I  hey  take  tlieir  rise  in  the  blood,  but  how,  or  in  what  particular  element 
of  this  fluid,  we  are  of  course  totidly  ignorant.  It  has  been  asserted  that  cancer 
cells  have  l>een  detected  in  the  blood,  but,  if  this  was  so,  it  is  certain  that  they  were 
not  formed  there,  but  simply  introduced  through  the  agency  of  the  vessels  during 
the  progress  of  carcinomatous  tliscase.  To  arrive  at  any  other  conclusion  wouhl  be 
absurd.  It  is,  indeed,  highly'  prol>able  that  this  intromission  of  chancer  cells  often 
takes  place  in  the  vessels  of  the  carcinomatous  mass  itself;  for  Dr.  Westholf  has 
pretty  satisfactorily  shown  that  the  im])ossibility  ol'  infecting  the  veins  in  some  of 
the  heterologous  formations  is  due  to  their  obstruction  with  specific  matter,  which 
thus  arrests  tlie  fliiitl  after  it  lias  traversed  the  c:i]tiliarie8. 

Can  a  tumnr,  innocent,  tenign,  or  tKni-carciiiomatmis,  in  its  progress,  become  malig- 
nant? in  other  words,  is  such  a  growth  capable  of  what  has  been  termed  the  carci- 
nomatous degeneration  ?  It  seems  to  me  that  it  is  m^t  dillicnlt  to  give  a  correct 
answer  to  this  question.  If  the  term  "degenerotirm"  is  I'cstiicted  to  its  true  and 
legitimate  siguitieation  we  must  re[>ly  in  the  negative,  tor  no  tumor,  whatever  be  its 
structure,  can,  by  a  mere  conversion  or  transformation,  i>ass  into  a  malignant  condi- 
tion. Such  a  change  can  be  etlected  only  under  the  iiitluence  of  a  vital  process, 
involving  the  development  and  actual  existence  of  the  cancer  cell ;  and  1  cannot,  for 
my  own  jiart,  see  any  good  reason  wliy  a  new  growth,  tumor,  or  deposit  should  be 
more  exempt  from  such  a  disease  than  a  primitive,  original,  or  pre«?xisting  tissue. 
Nay,  indeed,  may  it  not  be  suiijiosed  that  the  more  feebly  a  |iart  is  organized,  the 
more  prone  it  will  l>e  to  take  on  such  action?  That  this  change  does  sometimes 
occur,  may  Ik?  inferred  from  the  circumstance  that  tumors,  believed  to  l»e  carcinoma- 
tous, but  which  cannot  be  positively  proved  to  Ite  so,  occasionally  remain  in  a  stata 
of  latency  for  ten,  filYeen,  twenty,  and  even  thirty  years,  and  then  suddenly  tak( 
malignant  action,  soon  followed  by  the  worst  consequences. 
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It  would  be  of  great  practical  utility  if  we  knew  the  origin  of  carcinoma,  or  the 
causes,  local  and  coustitulioxiiii,  uucIlt  the  inlluuiico  of  wbii-h  niiiligiiiiut  disicuses, 
properly  so  called,  are  devclcujcd.  Dut  ujmu  this  Bubji-i;t  we  uie,  unrurtuiuilely, 
entirely  ignorant,  nor  is  it  likely  that  otir  iiKiuims  conucniiug  it  will  lead  tu  a  satis- 
factory solution  of  a  question  wtiith  has  ocriijiied  so  much  atleiitioii- 

Carcinoma  is  sometimes  hirmfffari/ :  that  is,  it  mauifests  a  tendency  to  descend 
from  the  parent  to  the  child,  for  the  morbific  matter,  whatever  it  may  be,  is  never 
din«ctly  communicable  in  this  wise.  This  tendency,  however,  is  nnuh  less  frequent 
than  is  generally  supposed.  Besides,  it  should  be  remembered  that  there  is  a  iliffer- 
ence,  and  that  a  very  wide  one,  between  the  trnnMmissil>ility  of  this  disease  from  the 
parent  to  the  offspring,  and  its  coe.\isten<-e,  or  suceessive  development,  in  ditt'crent 
members  of  the  same  family.  The  latter  occnrrenee,  although  also  very  uncomnion, 
is  much  more  frequent  than  the  former,  of  which  my  own  experience  has  8W])(>lied  rao 
only  with  a  few  examples.  Lately,  I  ssiw  a  well-marked  carcinoma  of  the  mammary 
gland  in  a  lady  whose  mother  and  ninternal  aunt  had  died  of  a  similar  disease.  In 
l85t),  I  prescribed  for  an  nped  female  with  a  carcinttma  of  the  lip,  whose  mother  had 
perished  fVom  carcinoma  of  the  breast,  and  the  father  from  carcinoma  of  the  tongne- 
But  the  most  remarkable  and  mstruetive  instance  of  this  kind,  prulwihly,  upon  record, 
is  that  related  by  Dr.  Warren,  in  his  wnrk  on  Tumors.  A  man  died  of  carriiioma  of 
the  lip;  his  son  had  a  similar  disease  in  the  breast,  from  which,  after  liaviiitj  under- 
gone an  operation  at  tiie  iitje  of  sixty,  he  finally  lost  his  life.  Two  of  his  sisters  had 
carcinoma  of  the  mammary  gland  ;  they  were  operated  ujiun,  but  ultimately  ilied  from 
a  relapse  of  the  malad}*.  A  danf^bter  of  one  of  tiie  ladies  ha<l  a  carcinoma  of  the 
breast,  which  was  removed  at  an  early  period ;  she  recovered,  but  perisheel  some  years 
afler,  from  disease  of  the  uterus.  A  daughter  of  the  gentleman  had  a  cnrcinoma  of 
the  breast,  and  there  was  reason  to  believe  that  other  members  of  the  family  wer© 
affected  by  the  same  malady. 

A  case,  almost  eipmliy  remorkable,  of  this  hereditary  tendency  to  carcinoma,  was 
communicated  to  me  by  tlie  late  Dr.  J.  M.  Warren.  In  this  instance,  a  man  who  died 
of  carcinoma  of  the  penis,  had  lost  his  father,  grandfather,  and  great-grandfather 
from  similar  diBease. 

More  frequently,  as  has  already  been  stated,  the  disease  occurs,  either  simnltane- 
onsl3'  or  successively,  in  several  memlicrs  of  the  snme  family.  Aly  own  practice  has 
atfnrde*!  me  a  numlxT  of  instances  of  this  kind,  and  all  writers  on  careinoma  narrate 
examples  of  it.  Tn  one  remarkable  case,  four  out  of  six  menil>crs  of  one  family  have 
died  of  the  disease ;  one  from  careinoma  of  the  uterus ;  anotlier  from  caieiiioma  of  the 
mammary  gland;  a  third  from  a  malignant  polyp  of  the  nose;  and  the  fourth  from 
carcinoma  of  tlie  thoracic  viscera.  Professor  Gibson  gives  an  instance  of  carcinoma 
of  the  breast  in  four  sisters.  Of  322  casesofcarciiutma,  analyzed  by  Paget,  the  disease 
occurred  in  other  members  of  the  family  in  18,  or  very  nearly  in  one-fourth.  In  305 
cases  collected  from  the  records  of  the  MidiUesex  Ilospilai,  London,  by  Mr.  8.  W, 
Sibley,  the  disease  was  traced  to  the  relatives  of  tlie  patients  in  8|  per  cent,  of  the 
entire  uural>er  of  cases.     Most  of  these  cases  occun-ed  in  females. 

The  opinion,  once  so  prevalent,  that  cart  inornatons  aflections  owe  their  origin  to  a 
peculiar  poinon,  eitiier  generated  witiiin  the  system,  or  introduced  from  without,  has 
long  been  obsolete.  It  is,  at  all  events,  iK-rleetly  certain  that  if  there  be  such  a  poison, 
its  existence  has  never  been  demonstrated.  Tlie  umtter  of  careinoma,  even  when  the 
disease  is  in  a  state  of  ulceration,  is  n«it  inoculahle,  or  commuinealjle  by  immediate 
contact,  as  the  matter  of  smallpox,  vaeciuia,  chanerc,  or  goiiorrlnTa.  If  it  were,  the 
disease  would  often  spread  indefinitely  over  patients  atfected  with  it,  from  mere 
contact  with  the  diacliarges  ;  nurses  would  become  infected  from  handling  the  dress- 
ings, and  surgeons  would  not  be  safe  in  performing  any  operations;  and  yet  there 
is  not  upon  record  a  solitury  instance,  of  a  rclinble  eharacter,  from  the  earliest  periods 
of  the  profession  down  to  the  present  time,  in  whieli  tlic  mnlady  was  iisiparted  in  this 
manner.  Carcinoma  of  the  penis  has  never  been  transmitted  during  coition.  Gollety- 
Laturnelle  repeatedly  .attempted,  hut  unsuceessrnl!y,to  propag.ate  melanotic  careinoma 
from  infected  mares  to  healthy  horses.  Gohier  equally  failetl  by  inoeulating  horses, 
aases,  and  dogs  with  matter  of  this  kind.  The  experiments  of  Dr.  ISichardson,  of 
London,  performed  in  1H59,  with  the  fluid  expressed  from  carciuomatoua  growths, 
conclusively  show  that  the  disease  is  not  inoculable. 

iJiagnosis. — Epithelioma  is  usually  sufficiently  easy  of  recognition.     Its  situation 


at  the  junction  of  tlic  skin  and  mucous  inetiibraues,  or  upon  either  of  these  st 
tures;  its  origin  in  a  cracl<,  lissure,  or  wart-like  excrescence;  its  extraordinary^  fir 
ness,  tlie  part  feeling  like  a  mass  of  liln-o-cariilage;  its  slow  growl li;  its  Btnall 
and  the  absence,  fin-  a  long  time,  of  severe  pain  and  coustitulional  taint;  are  feat 
tliat  caiiuot  <leceive. 

The  only  characteristic  sign  of  tiulniicisis  is  the  peculiarity  of  the  color  of  the  tumor 
hence,  when  it  is  situated  superlit-iaHy,  as  vviien  it  occupies  the  skin,  eye,  pnro 
region,  or  lymphatic  glan<ls,  il  is  qulLe  iuipossilile  to  mistake  the  nature  of  the  discai 

Colloid  tumors  are  Uahle  to  Ik;  confomulcd  with  fibrous,  cartilaginous,  and  san 
matous  t'firinations ;  but  a  careful  consiilerution  of  the  history  of  the  case,  and 
thoroucrh  exauirnation  of  the  morbid  growth,  will  generally  serve  to  clear  up  any 
doubt  that  nmy  arise   in  rcganl  to  the  diagnosis.     Colloid  tumors  are  usually  si 
atcfl  in  the  jwritoueal  cavity,  in  the  ovaiy,  or  in  the  bones;  they  arc  tard3'  in  th 
progress,  smooth  or  nuigli  on  the  surlace,  of  uniform  consistence,  and  free  fr 
pain,  Iheir  l>idk  lieing  usually  enormous,  ami  the  general  health  greatly  disorder 
Fil)rous  tumors  enlarge  slowly,  seldom  attain  a  great  bulk,  and  do  not  usually 
serimisly  undermine  the  constitution.     The  cartilaginous  growth  is  harder  and  less 
elastic  tliau  the  colloid;  its  progress  is  rather  ra|)id,and  its  outlines  are  always  well 
defined,  which  is  seldom  the  ca.se  with  alveolar  carcinoma.    A  sarcoma  often  attai 
an  immense  size  in  a  few  months,  esperially  in  tlie  bones,  jaw,  and  the  mamma 
gland,  is  generally  of  a  glolmlar  shape  ancl  uniform  cousistcnce,  and  seldom  coi 
laminates  the  ncigldxning  lyntphatic  glaii'ls. 

Almost  the  oidy  diseases  with  whicli  encephaloid  is  liable  to  be  confounded  ai 
Bcirrhus  and  sarcoma,  ami  it  will  he  therefore  necessary  to  point  our  their  ditferenl 
diagnosis.  For  this  purpose  I  give  the  subjoined  table  of  the  characteristics  of  tl 
three  affections. 


i 
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ENCEPUALOID. 

1,  Tlietnmnris  soft  aad  elastic, 
but  not  uuiformly. 

2.  It  grows  rapidly  and  soon 
acquires  a  hw^e  Inilk,  ]wr- 
hnps  iillhriatcly  atlainlng  the 
volume  of  an  adult's  head. 


8.  The  pnltt  Is  slicbt,  and  erra- 
tic, nniil  nlccmlion  begins, 
•when  it  lH?come8moreBevere 
and  fixed. 

4.  TIkmi-  is  tilvraya  markrd  nn- 
larL^omcat  of  the  subcula- 
nfoas  veins. 

5.  Thi^  \iliciT  Is  fonl  and  fun- 
gous, Willi  thin.  underminH, 
Btid  livid  edg<'.s,  and  is  siih- 
jpcl  to  fic-qncut  and  copious 
hemorrhage. 

6.  Thrr(»  is  griicmlly  early 
lymphatic  involvenii'nt. 


7.  Occurs  at  all  periods  of  life. 


8,  Is  most  frequent  In  ttie  pyp, 
testicle,  maumia,  lymphatic 
elands,  bones,  Bldn,  and  cel- 
lular Uesae. 


0.  The  disease  usnally  termi- 
nntrs  fatally  in  from  nine  to 
twelve  mon'thfl. 


BcinnntTS. 

1.  Uniformly  liard  and  tnelas- 
tic,  tVclinjr  like  a  marble  bc- 
ni  (iili  the  skin. 

2,  Growth  is  slow,  and  bulk 
comparatively  small  ;  tb(!  tu- 
mor rarely,  even  in  the  worst 
cases,  cxcVediug  the  volume 
of  a  large  fiaU 


3.  The  pain  besrins  early,  is 
distinctly  locnlized,  and  is  of 
a  Hhar]},  dHTlinj;,  burning,  or 
lancinating  character. 

4.  In  Bfirrlius  these  vessels  re- 
tain their  nalunil  size,  or  are 
only  sli;ibllv  enlnvtrcd. 

5.  Tlio  nleer  is  im-rusled  with 
B|K>iled  lympli,  atul  Ims  steep, 
abnipL  edi,'c^,  kmking  us  if 
it  hud  been  scooped  oul  of 
the  part ;  bleeding  little,  and 
seldom. 

0.  Usually  not  until  late,  or 
eborily  before  iikvnition  oc- 
curs. 

7.  Seldom  before  the  ago  of 
forty-five. 

8.  Never  occurs  in  the  ej-p  snd 
testicle,  and  rarely  in  the 
l>nnes,  skin,  aud  lymphatic 
glands. 


9.  Seldom  sooner  than  eighteen 
mouths  or  two  years. 


SARCOMA. 

,  May  he  linn,  tense,  and  el 
lii;;  generally  miitormly  sol 
and  apparenily  tluctuating. 

.  May  remain  sUttiouar)' 
nearly  so,  for  many  yea: 
awakened  into  activity,  it 
propressea  more  rapidly  than 
encephaloid,  and  may  attain 
an  eniirmoua  volume  in  a 
short  time. 

.  No  pain  until  ulceration 
in,  and  even  then  usually 
significant. 


u  a 

I 


Tbe  siibcntaneous  veins  only 
eliijbtly,  if  at  all,  enlarged. 

Tendencjr  to  nlcemte  slight, 
and  late  in  thu  disease,  ilie 
B<^re  being  Biiperflcinl.  and  not 
subject  to  hemorrhage. 


BinsHlarly    fri^e    from    1 
phaiic  iuvohenient.  or  If  .__ 
glands  are  utiected  at  all,  ihey 
become  so  q\iite  late. 

Genenillj  before  the  affe  of 
forty,  and  most  commonly 
between  tlint  »!,'o  and  twenty. 
.  Always  bei,nn8  in  the  con- 
nective tissues,  piirticnlarly 
sarcoma  of  the  extremities; 
most  cominnn  in  skin,  peri- 
OHleuni,  and  bone ;  infreqnent 
in  lymplmtic  and  secreting 
gliindulnr  organs.  ~ 

.  No  relialilii  d.-ila ;   patiew 
however,  often  survive  mi 
years,  even  after  repeated 
tirpation. 
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It  is  not  improbable  that  an  encepUaloid  turaor  might  be  confounded  with  a  chronic 
^bsce^s^  or  an  aneurism,  especially  vvlieu  it  is  so  8iluute<l  ns  to  receivo  ;iu  impulse 
from  a  neighboring  artery.  Tlie  vei'y  nientioii  of  the  possibility  of  sikIj  an  tiuciir- 
renre  will  be  sutiic-icnt  tu  put  the  practitioner  upon  IiIh  guard,  anil  serve  to  point  uut 
to  liim  the  absolute  necessity  of  tlie  must  profound  cautiun  in  every  case  of  a  suspi- 
cious cliaracter. 

It  has  been  propose*!,  in  cases  of  doubt,  to  solve  tlie  difljctiUy  by  means  of  the 
exploring  neeille,  or,  rather,  of  an  instriunent  so  constructtd  as  to  admit  of  the 
removal  uf  a  portion  of  the  morbid  growtii  just  sufficient  for  tiie  purposes  of  a  micro- 
scopic  exiiminatiun.  I  must  confess,  however,  that  1  have  a  great  aversion  to  all 
siidi  jirucedures.  believing  that  they  generally  pruve  prejudicial  to  tbe  part,  by  pro- 
vokiifj;  an  increase  of  the  morbid  deposit,  the  pnnutnre,  unless  very  sinall,  serving 
4sani;w  centre  of  action.  I  have  occasion rilty  witnessed  great  hurra  from  the  ope- 
ralion,  and  have,  tiierefore,  of  late  j'ears  unifonnty  disfonnienanced  it,  except  when 
tbe  tiiinor  is  seated  in  an  extremity,  bo  as  to  admit,  if  fuiiiul  to  be  carciuomatours,  of 
prmn|)t  removal  liy  amputation.  The  tUDst  unextfiitionjiVile  instrument  of  this  kind 
is  Piichenne's  trocar,  described  in  tli«'  chnpter  on  General  Diagnosis. 

Tbe  «jicr<)sco[)e  is  certainly  not  infallilile  as  a  means  of  diagnosis.  It  is  often  a 
valaalilc  auxiliary,  but  nntiiing  more.  Tlio  practical  surgeon  must  indeed  be  dull 
»bo  cannot,  as  a  general  rule,  determine  tlie  character  of  a  morbid  gnavth  before  he 
attempts  its  removal.  Tlie  merest  tyro  in  the  profession  has  no  didlrnlty  in  dis- 
criminating between  a  gclatinoid  and  a  fibrous  poSyp  of  the  nose,  a  scirrhous  and  an 
cnccphaloid  tumor  of  the  breast,  or  a  common  hypertrophied  gland  of  the  neck 
ami  a  malignant  growtli  of  the  same  part.  Every  new  growth,  whether  beni.sn  or 
maliguant,  has  its  peculiar  features,  not  less  than  every  preexisting  one.  I  believe 
ttal,  with  proper  care,  and  a  reasonal»le  knowledge  of  morbid  atructiire,  such  as  every 
cultivated  surgeon  ought  to  possess,  it  is  gcnersiHy  as  easy  to  dcteiTnine  the  differ- 
ence between  a  malignant  and  a  non-raalignant  tumor  as  between  a  niusele  and  a 
l«Tidon.  Id  making  these  remarks  I  have  no  desire  to  undL'rrate  microscopical 
re*.'arche9;  on  the  contrary,  I  only  wish  to  slate  that  they  have  not,  in  my  judg- 
ment, effected  all  the  good  that  has  l)ecii  claimed  for  Ihem,  especially  in  this  particu- 
lar dopartment  of  pathology  and  practice,  and  tliat,  therefore,  their  results  should 
be  received  with  some  degree  of  allowance.  In  fact,  the  whole  subject  of  morbid 
growths,  l>enign  and  malignant,  should  be  revisc<l  and  reexamined.  When  there  is 
BO  much  dispute  as  there  confessedly  is  at  present  res|)ecting  the  true  nature  of  the 
csacer  cell,  or,  whether  indeed  there  is  such  a  cell  at  all,  it  well  becomes  the  praeti- 
lioner  to  look  with  some  distrust  upon  many  of  tlie  alleged  discoveries  of  the  micro- 
scope. Besides,  he  shoidd  not  lose  sight  of  the  value  of  his  unassisted  senses,  nor 
Pfjwe  to  cultivate  thera  in  the  highest  p<»ssiidc  degree. 

After  a  malignant  disease  has  ninde  considerable  progress,  so  as  to  impress  itself 
U|)oii  the  constitution,  the  diagnosis,  however  obscure  it  may  have  been  in  the  earlier 
stages  of  the  afrecti<m,  is  no  longer  donlitrul.  The  w<»rn  and  haggard  features,  the 
•allow  complexion,  and  the  emaciated  ami  exsangiiineous  condition  of  tlie  system, 
»re characters  which  it  is  impossilile  to  mistnkc.  Tho  countenance  bears  Ihe  impress 
of  the  disease,  looking  as  if  it  bad  been  stumped  wiLb  the  seal  of  malignity. 

Tile  cancerous  cachexia  is  present  chiefly  in  careinoma,  attended  with  serious 
lavolveinent  of  the  nutritive  functions  and  imperfect  sanguifualiou.  In  external  car- 
<'iii<)(nait  is  frequently  entirely  absent  until  internal  conipiicaticms  arise,  or  until  the 
iVsleiD  has  been  weakened  by  profuse  discharges,  or  tc[icatcd  hemorrhages.  In  cir- 
cinoina  of  the  liver,  stomach,  and  other  important  org!\ns,  on  the  contrary,  cachesi.i 
often  occurs  at  an  early  stage  of  the  diseuse.  It  geiieridty  nianifests  itself  in  its 
worst  forms  in  encephaloid.  Its  princi])al  characteristics  are  a  sallow,  shrunken 
condition  of  the  features;  a  soft,  flnliby  state  of  tlie  muscles ;  rapid  absorption  of 
'fie  fat;  and  an  impoverished  condition  of  tlie  bloo<l,  accompanied  with  abnormal 
frequency  of  pulse,  night  sweats,  and  general  debility. 

The  coexistence  of  primary  carcinoma  iit  different  parts  of  the  body  is  uncommon. 
It  is  rare,  for  instance,  to  meet  with  scirrhus  of  the  breast  and  of  the  liver  in  the 
Mme  individual.  It  is  tdso  unusual  for  two  mnltgnant  diseases,  of  different  character, 
as  encephaloid  and  melanosis,  to  occur  together.  Tlic  incompatibility  of  carcinoma 
atjd  tuWrde,  in  a  state  of  active  growth,  is  well  established.  There  an\  of  course, 
exoe|>tional  cases,  but  they  are  very  uncommon;  and  yet  it  not  nnfre<iuently  happens 
that  the  relatives  of  persons  affected  with  c-aninoma  die  of  phthisis.     When  active 
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phthisis  exists  in  a  patient  affected  with  carcinoma,  the  former  malady  may  so  coi 
plett'ly  ohtaiu  the  asct'iideiicy  over  the  latter  as  to  cause  the  morbid  growth  to  slir     _ 
aud  wither.     Organic  iitlVetions  of  the  kidne3"S,  liver,  boues,  skin,  nerves,  and  bloofl- 
vessels  neither  prevL-iil  the  occurrence  of  malignant  disease  nor  materiallj-  alter  ita 
course  at\er  its  dtvelo[Hiient.     The  ahsince  of  orj^anic  degeneration  of  the  heart    ^ 
those  who  die  of  carcinoma  has  been  placed  in  ti  very  clear  light  by  the  obsen-ati 
of  Mr.  iSiblcy  and  Mr.  Moore,  of  the  Middlesex  Ilnspital,  Londoni  an  institu 
largely  devoted  to  tlic  treuttuent  of  Hits  class  of  subjects. 

The  influence  of  pregnancy  upon  the  production  and  progrejss  of  carcinoma  is 
well  established.    It  is  very  uticonimon  for  the  disease  to  break  out,  while  a  female 
in  this  condition,  in  the  breast  or  uterus.     Dr.  West  has  ascertained  that  the  fi 
symptoms  fif  carcinoma  of  the  womb  in  lOt)  women  appeared  immediately  after  pal? 
tunti*»n.     The  greatest  number  of  cases  of  the  disease  in  this  organ  occurs  in  the* 
most    prolific  women,  or  women    with    large  families.      Barrenness,  virginity,  and 
moderate  fecundity  do  not  seem  to  predispose  to  or  particularly  favor  the  develop- 
ment of  uterine  carcinoma. 

The  effect  of  lactation  upon  the  development  and  march  of  carcinoma  of  the  breaet 
has  not  Ijeen  stuclied  in  a  stifUcient  nnrnlicr  of  cases  to  elicit  any  satisfactory  resul 
I  have  nivRclf  never  known  the  disease  to  arise  during  the  suckling  state,  nor  am 
able  to  recall  to  mind  an  instance  in  which  carcinoma  of  the  mammary  gland  super- 
vened upon  iitcro-geslalion. 

A  spontaneous  cure  of  carcinoma,  in  any  of  its  forms,  is  an  extremely  rare  occur- 
rence. Of  the  causes  which  may  give  rise  to  it,  the  most  frequent  is  inflammation, 
followed  by  gangrene,  by  which  the  morI>id  mass  is  sometimes  lifted  bodily  out  of 
its  natural  bed,  as  neatly,  in  fact,  as  if  it  hfid  been  removed  with  the  knife.  Ro' 
tansky  speaks  of  the  saponification  of  carcinoma — a  conversion  of  its  protein-co: 
pounds  into  fat — as  one  of  the  moiles  of  cure,  especially  of  encejihaloid  ;  and  he  also 
imagines  that  such  an  event  may  be  broiiijht  about  by  the  gradual  condensation  and 
modification  of  tlicse  growths,  thus  depriving  their  cells  of  proper  nourishment.  The 
shrunken,  shrivelled  appearance  occaNionally  seen  in  scirrhus  of  the  breast  of  very 
elderly  femalea,  is  proliably,  in  great  measure,  if  not  solely,  due  to  this  circumstance. 

The  immediate  causes  of  death  in  carciuomatous  diseases  are  various.  Most  com- 
monly life  is  worn  out  by  anemia,  inanition,  nud  het-tic  irritation.  In  many  cases  the 
vital  powers  are  seriouslj^  undermined,  if  not  completely  exhausted,  b^'  the  violence 
of  the  hemorrhage,  after  the  establishment  of  ulceration.  The  excessive  fetor,  the 
eopiuus  iehorous  discharges,  and  tlie  severity  and  constancy  of  the  pain,  always 
greatly  exj)edite  the  downward  tendency.  Sometimes  carcinoma  destroys  life  by 
mechanically  impeding  the  functions  of  an  organ,  as  when  the  disease  affects  the 
brain,  avsopl>agus,  stomach,  or  bowel.  In  opon  carcinoma,  attended  with  a  profuse 
secretion  of  ichorous,  sanious,  or  sanguinolent  matter,  death  may  be  occasioned  by 
pyemia,  from  the  absorption  of  some  of  the  uubcalthy  fluid  into  the  system. 

TREATMENT. 

The  treatment  of  the  various  forms  of  malignant  growths  may  very  properly  be 
discussed  uniler  one  general  head,  since  they  are  evidently  all  governed  by  the  same 
laws,  both  as  it  respects  their  origin,  progress,  tendency,  and  termination.  All 
interual  remedies,  of  whatever  kind  and  character,  have  proved  unavailing  in  arrest- 
ing their  march,  or  in  modifying  their  action  so  as  to  render  the  surrounding  struc- 
tures tolerant  of  their  presence.  The  vaunted  specific  of  the  empiric,  and  the 
enchanted  draught  of  the  honest  but  misguided  enthusiast,  have  alike  failed  in 
performing  a  solitary  cure;  and  the  science  of  the  nineteenth  century  must  confess, 
with  shame  and  confusion,  its  utter  inability  to  offer  even  any  rational  suggestions 
for  till'  relief  of  this  class  of  affections.  Ikit,  although  this  is  the  rnse,  jet  it  by  no 
mcaii.s  follows  that  the  sidjects  of  these  com|*laints  may  not  be  benefited  by  general 
and  local  treatment,  if  it  be  directed  by  common  sense  and  sound  judgment.  Every 
practitirincr  of  experience  knows  liow  much  ordinary  local  diseases  are  influenced  by 
constitutional  measures;  and  if  this  be  true  of  these  lesions,  how  much  more  true 
must  it  l>e  of  the  malignant,  in  the  production  of  which  both  the  solids  and  fluids 
play  such  an  important  part.  The  attention  of  the  surgeon  shotdd  be  particular^ 
directed  to  the  patient's  diet,  bowels,  and  secretions,  and  to  the  avoidance  of 
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Moroes  of  local  irritation,  calculated  to  favor  the  morbid  growth,  abd  hasten  the 
flUalis^ue. 

The  diet  should  generally  he  of  a  bland  and  unirritant  character,  and  yet  at  the 
Kime  time  sulliciently  nulritious  to  preserve  a  suiind  condition  of  the  blood,  and 
to  mmiitain  the  tone  of  the  miiseiitar  system.  All  condiments,  coH'ee,  strong  tea, 
pastry,  hot  bread,  and  tlie  coarser  kinds  of  vegetatiies  and  meats,  should  be  abstained 
from,  i^g^,  fish,  oysters,  an<l  the  white  kinds  of  meat,  raa.y  be  moderately  used 
once  a  (Jay,  but  not  ollener,  unless  there  is  some  apecial  reason  for  it,  founded  upon 
the  state  of  the  general  liealth.  Frecjiiently  a  purtly  farinac(>ou8  and  milk  dii-t  will 
befouud  to  answer  better  than  any  other,  tiie  pHtifnt  not  only  thriving  under  it,  but 
the  disease  being  apparently  kept  in  check  liy  it. 

Tlic  bowels  should  be  uiaintaiiR-d  in  a  sohible  condition,  but  all  active  purgation 
must  be  carefully  avoideti.  The  most  suitable  aperient,  when  a  tendeney  to  consti- 
pstioii  exists,  is  a  bhie  pill,  with  one  grnin  of  ipecacuanha,  or  equal  parts  of  blue 
mass  and  jahip,  at  bedtime,  followed,  if  uecessrny,  by  a  Seidlitz  powder  in  the 
moniiiig.  If  gjistrointebtinal  irritation  arise,  the  blue  mass  may  advantageously 
be  rcpbced  by  a  small  portion  of  calomel.  In  thia  way,  whUe  the  bowels  are  main- 
taiiH'd  in  an  open  state,  the  secretions  are  also  duly  preserved  ;  a  matter  of  no  little 
iDomt'iit  in  tin?  treatment  of  all  malignant  diseases  without  exception,  especially  when 
Uk')'  Hre  attended  with  marked  constitutional  disturbance. 

^leep  is  procured  and  pain  allayed  by  morphia  given,  if  possible,  bypodermically 
once  or  twice  in  the  twenty-four  hours.  Wlicn  the  sullcring  is  of  a  neuralgic  char- 
«ct<.'r,the  hypnotic  may  be  administered  b}'  the  mouth  in  union  with  arsenic  or  arsenic 
aiid  str3cbni:u 

Vbt-n  marked  debility  exists,  tonirs,  as  quinine  and  iron,  a  generous  diet,  and  the 
use rif  brandy,  wine,  ale,  or  porter,  are  im|ici-:itividy  domanth'il.  Night  sweats  are  tM.'st 
controlled  by  aromatic  eulphuric  acid,  oxide  of  ziuc,  or  acetate  of  lead  and  tasnic 
iciiL 

Perfect  rest  of  the  affected  part,  and  entire  freedom  from  pressure  and  excitement, 
Meof  paramount  moment.  Thu^,  in  careinonui  of  the  breast  or  testicle,  the  organ 
inuHbe  well  suspended,  the  dvesaworn  loose, and  all  rude  manipulntion  scrupulously 
abstained  from.  If  the  part  be  tender,  hot,  and  swollen,  or  (edematous,  some  mildly 
astringent  and  anodyne  lotion  will  be  of  service,  or  the  surface  may  he  painted 
Miveral  times  a  day  with  a  weak  solution  of  iodine.  When  the  local  inflammation 
is  unusually  severe,  as  evinced  by  the  discoloriition  and  pain,  nothing,  accorrling 
to  my  observation,  alfonls  such  |irom|)t  and  decided  relief  as  the  ajiplication  of  a 
♦Iwrlwehes,  unless  it  be  a  smiill  blister,  retained  until  fire  vesication  is  produced. 
Some  cases  are  greatly  benelited  by  the  use  of  au  opium,  belladr^mna,  or  cieuta 
plaster,  renewed  every  eight,  ten,  or  twelve  days.  All  caustic  applications  should 
be  carefully  avoided,  inasmuch  as  they  can  never  do  any  good,  but  may  do  a  great 
deal  of  harm  by  establishing  sores  whicli  it  will  alterwanls  be  impossible  to  heal. 

In  open  carcinoma,  the  sore  must  f>e  kc|>t  conBtunlly  clean  by  frequent  ablutions; 
^liiielhe  excessive  fetor  which  &o  genendly  attends  must  be  allayed  by  the  free  use  of 
permanganate  of  potassa  and  other  artiek-s.  The  best  dressing  is  an  emollient  |>oul- 
tice,  particularly  one  made  of  powdered  elm  haik,  sprinkled,  if  there  is  much  pain, 
*itli  a  little  morphia,  pulverized  o|)ium,  or  laudanum-  If  the  ulcer  is  very  sensitive, 
it  shoidd  occasionally  bo  very  tiglitly  touched  with  solid  nitrate  of  silver,  or  kept 
fOD«tantly  covered  with  very  dilute  ointment  of  acid  nitrate  of  mercur}'.  When  the 
disclinrijo  is  ver^-  profuse,  sanions,  nnrl  ollensive,  a  lotion  composed  of  two  to  four 
drops  of  nitric  acid  to  the  ounce  of  mucilage  of  gtim  arabic  will  be  found  exeeeilingly 
l*tii'lir-ial  in  diminishing  its  quantity  and  changing  its  character.  Carbolic  acid  is 
<l*'>an  excellent  remedy,  the  only  objection  tn  it  being  its  offensive  odor. 

The  atfectCfl  glands  in  the  neighborhood  of  tbc  rliseaaed  organ  often  require  atten- 
tion, especially  when  they  are  very  painful  and  Indky.  The  remedies  shouhl  he  of  an 
uiodyne  and  antiphlogistic  character,  especially  leeches,  iodine,  and  saturnine  lotions 
in  nnion  with  laiDlaniim. 

The  electrohjlir  tri-atment  of  carcinomatous  growths  has,  on  the  whole,  been  very 
onentisfartory.  The  details  of  the  rcp(»rted  cases  are  obscure,  and  the  tumors  said 
U)  hnre  been  malignant,  and  removed  by  tins  measure,  have  rarely  exceeded  the 
Tolttme  of  a  nnlmeg,  so  that  errors  in  diagnosis  were  not  out  of  the  question.  In 
the  iii:)jority  of  instances  the  sole  results  appear  to  have  been  amelioration  of  the 
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suffering,  and,  in  a  very  few,  temporary  arrest  of  growth.  To  these  etatemenis, 
however, exception  must  be  mniie  in  favor  of  the  cases  publisheti  by  Dr.  Neftel,  of  New 
York,  who  states  that  he  lias  successfully-  treated  twelve  selected  cases  of  niHliirnniit 
disease,  the  majority  of  which  were  of  a  scirrhous  nature.  All  of  the  cases  exhibited 
signs  of  carcinoma,  as  indicated  either  by  their  consistence,  by  tiie  character  of  the 
iikeruted  surface,  or  by  the  involvement  of  tiie  lymphatic  glands,  and,  in  some 
instances,  by  llic  iiiiiiule  apiicnrnnces  of  the  extirimted  [trimury  tumor.  The  follow- 
ing is  a  contk-nsetl  aicoiiiit  of  the  most  nmarkalde  uf  these  cases.  A  geutli-man, 
age^l  hfty-six  ye.iis,  was  attected  with  carcinoma  of  the  left  mauunai*)'  rt-giuii,  which 
waH  excised  by  Dr.  Marion  Sims.  Soon  alter  the  wound  ha<l  dosed,  the  nxillury  j^liinds 
of  the  same  side  became  aHected,  which,  in  their  turn,  were  removed  by  the  fcame 
surgeon.  Cicatrization  was  scarcely  completed,  before  a  thiixl  growth  appeared  in 
the  right  mammary  region,  which  soon  attained  the  size  of  an  orange.  At  this 
time,  the  cancerous  cachexia  was  well  marked.  On  three  separate  occasions,  in 
April  and  May,  1869,  Dr.  Neltel  inserte<I,  at  first,  two,  then  three,  and  finally  four 
gilt  needles  into  the  tumor,  and  connected  tliem  with  the  negative  pole  of  a  Dauiell's 
battery,  coninieix-ing  with  a  current  of  ten  cells,  which  was  gradually  increased 
to  thirty.  The  tumor  soon  began  to  shrink,  and  in  three  months  no  trace  of  it 
could  be  discovered.  The  gener:i)  cunditioii  of  the  patient  began  to  improve  with 
the  disappearance  of  the  growth,  and  at  tiie  dnle  of  the  last  report,  one  year  and  a 
half  at\i-r  the  treatment  by  elect rolyisis,  he  continued  to  enjoy  excellent  health. 

The  liemorrhnge  attendant  upon  open  carcinoma  is  generally  easily  controlled  with 
Monsiel's  s.ilt,  or  a  thick  coating  of  liichardHon's  styptic,  consisting  of  collodion 
with  tiie  addition  of  three  grains  of  tannic  aoi<l  to  eacli  ounce  of  fluid.  Acupressure 
may  be  required  when  a  snjall  artery  or  vein  has  been  laid  open. 

The  treatment  of  carcinomatous  diseases  by  cf>n)j>resHion^  introduced  early  in  the 
present  century  by  Sir  Charles  Bell,  has,  after  having  been  alternately  eulogized  and 
condemned,  at  length  fallen  into  merited  disrepute.  Twenty-five  years  ago,  Mr. 
Arnott,  ftf  Lojidun,  made  an  attempt  to  revive  this  mode  of  treatment,  especitdly  in 
carcinoma  of  the  tiiainmary  gland,  i>y  the  invention  of  a  cup-8liape«l  apparatus  ftir« 
nishe<l  witli  :in  elastic  air-cushiou.in  order  to  a[>ply  the  pressure  in  a  more  gentle  and 
ecjuablc  niaiiiicr.  The  suggestion,  em.inating  IVom  so  eminent  an  authoiilj',  attiactcil 
nuich  .-itlentinn  :\t  the  time,  and  led  to  luinierous  trials,  l)()th  in  Knropo  and  in  this 
connlry,  but  with  results  so  disco urngi jilt  .'ts  to  have  caused  its  entire  abandonmeaU 

In  lsr>H,  IV.  lirondlk'nt,  of  Lnnibui,  cidlfd  jitttrilion  to  the  Irealineiit  of  cnrcinoma 
by  means  of  the  hypodermic  injerlton  of  art'd'c  acid  diluted  with  two  to  five  parts 
of  water,  the  tiunnlily  iiitrodmed  at  ench  operation  varying  from  twenty  to  thirty 
minims,  rreference  is  given  to  this  acitl,  beeanse,  as  it  does  not  coagulate  albumen, 
it  ditluses  itself  more  widely  thnn  any  other  among  the  tissues.  The  fluid,  which 
should  be  thrown  into  the  very  centre  of  the  morbid  growth,  causes  little  pain  or 
burning;  nntl  cases  are  cited  in  which  its  use  is  said  to  have  been  followed  by  marked 
diminution  of  the  volume  of  the  tumor,  thoiiuh  no  examples  of  permanent  cure  have 
been  reported.  Tiie  true  value  of  the  remedy,  however,  renuiins  to  be  tested,  I 
have  myself,  in  the  few  trials  1  hnve  inarle  witli  it,  obtained  no  benefit.  In  several 
of  tiie  cases  the  operation  was  followed  by  a  smart  attack  of  erysipelas  and  by  a 
good  deal  of  ulceration. 

In  regard  to  exfirj^>ation,  all  experience  has  proved  that  it  cannot  be  relied  upon 
as  a  means  of  permanent  cure.  The  only  beiielit  which  it  cnn  confer  is  temporary 
relief  f'r  a  few  months,  or,  at  most,  for  a  year  or  two;  and  this  ts  line  no  matter  in 
liosv  niM.sterly  and  llnuough  a  manner  the  operation  may  be  executetl.  Hence  not  a 
few  surgeons  of  the  present  day  have  exjiressed  themselves  as  aitogether  averse  to 
sucli  a  procedure,  believing  that  it  will  onlj-  serve,  in  the  great  mnjority  of  instances, 
to  hurry  on  the  case  to  a  fatal  crisis.  My  own  conviction  is  tlrnt  interference  with 
the  knife  is  very  frequently  only  i)nidnctive  of  h:irm,  and  that  the  patient  will  live 
quite  as  long  without  as  with  it,  and,  on  the  whole,  in  a  state  of  greatxjr  comfort 
Nevertheless,  there  at«  caset.,  alllnnigh  it  is  difflciilt  to  define  their  character,  where 
an  opeiation  is  oecnsionnlly  followed  by  highly  beneficial  results,  not  only  amelio- 
rating pain,  but  apparently  pre\-euting  an  extension  of  the  disease,  and  relieving  the 
mind  of  the  terrible  anxiety  which  is  so  sure  to  uttend  the  more  severe  forms  of 
carcinoma.  The  cases  that  have  done  best  in  my  own  hands,  after  operation,  were 
scirrhous  breaats,  which,  after  having  l>een  long  in  a  quiescent  state,  at  length  assinned 
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ji  tha«Atenii)g  ulcerative  teadenc)',  or  which  bad  actually,  in  a  sliglit  degree,  yielded 
to  ihis  process. 

When  carcinoma  is  seated  in  one  of  tbe  long  bones,  or  deeply  among  the  muscles  of 
in  extremity,  the  only  resource  is  amputation  of  the  limb,  performed  ut  the  nearest 
irtk'ulaliuu.  To  remove  ii  limb  in  its  eontiiuiity,  in  such  a  condition,  is  worse  than 
meii'v'j,  neither  conferring  any  benefit  upon  the  sulferer,  nor  reflecting  iiuy  credit  upon 
tbejii'fgiuent  of  tbe  surgeon. 

Epitlidioma  is  lesa  liable  to  recur  after  extirpation  than  scirrhus,  encephaloid,  or 
iDelani.>si&.  Removed  in  its  earlier  stages,  there  is  occasionally  a  strong  probability 
Ikt  there  will  be  either  no  rchipse  at  all,  or  only  after  a  considerable  period.  Une 
na»(.^D  perhaps  of  this  is  that  the  disease  is  commonly  more  localized  than  the 
(mtinary  forms  of  carcinoma. 

OfH'^ral  Rules  for  conduciing  Excision  of  Malignant  Diseases. — When  excisiion  is 
deteruiiiieil  upon,  it  is  very  essential  that  it  should  l>c  performed  in  the  most  thorough 
tnd  complete  manner,  in  order  that  the  parts  may  be  etfectually  protected  from 
KsLipse.  The  slightest  atom  of  the  new  tissue,  the  most  minute  cancer  cell,  nay, 
p08»iliiy,  the  smallest  particle  of  cancer  juice,  may,  if  left  behind,  endanger  reprch 
Joi'tioii. 

Ist  To  accomplish  this  object,  it  is  necessary  that  the  inctsions  should  be  carried 
llirough  the  healthy  tissues  some  distance  beyonci  the  morbid  deposit.  If  any  part 
Iia8e8ca|)e<.l  the  knife  in  the  tlrst  instance,  it  should  be  traced  out  immediately  alter 
Ibe  extirpation  of  the  main  mass,  luid  be  excised  with  the  most  scrupulous  esactness. 
Free  use  should  be  made,  in  this  stage  of  the  opiTation,  of  the  sponge  and  finger ; 
of  tbe  former  for  clearing  away  the  blood,  of  the  Intter  for  ascertaining  the  consist- 
ence of  the  surface  of  the  wound.  The  sight  alone  should  never  be  trusted,  inasmuch 
wit  is  a  great  deal  more  deceptive  than  the  sense  of  touch.  Is'ot  a  particle  of  the 
leaat  suspicions  substance  should  be  left  bt'hind.  Na3',  the  very  atmosphere  of  the 
dijMM  sboiUd  l»e  destroyed.  Skin,  muscle,  glands,  vessels,  nerves,  and  bone  should 
illbe  sacriticed,  if  necessary  to  success. 

Silly.  An  endeavor  should  always  be  made  to  preserve  a  sufllciencj' of  common  iute- 
gunn^nt  to  afford  a  complete  covering  to  the  surfiu-e  of  the  wound.  This  rule  is  of  such 
great  importance  that  it  should  never  be  violated.  Another  precept,  of  nearly  equal 
conscfjiicuce,  is  to  retain  as  large  a  quantity  as  possible  of  the  subcutaneous  ceUido- 
«lipos«;  tissue,  with  a  view  of  maintaining  the  circulation  of  the  skin;  for,  whenever 
Uiii  is  much  interrupted,  as  it  necessarily  niURt  be  by  a  very  close  dissection,  there 
will  l)e  additional  danger  of  a  speedy  return  of  the  disease,  and  also  greater  risk  of 
erysipelas  immediately  after  the  operation. 

My.  When  only  a  portion  of  an  organ  is  involved  by  the  heteromorphous  matter, 
the  rule  is  to  remove,  not  a  part,  but  the  whole  of  it.  Thus,  in  carcinoma  of  tbe  mam- 
nury  gland,  tbe  practice  invariably  is  to  extirpate  the  entire  organ,  however  small 
the  part  implicated.  When  Ihe  disease  is  seated  in  an  extremity, especially  the  distal 
portiou,  the  proper  operation  is  ampulnlion,  not  exciRion. 

Ubly.  The  utmost  care  must  be  taken  to  guanl  ngainat  hemorrhage,  even  when 
the  imtient  is  tolerably  plethoric,  especifilly  if  tbe  operation  is  at  all  severe.  Lean 
M<1  fat  sulijects  generally  bear  tlie  loss  of  blood  liadly.  A  copious  hemorrhage,  be- 
sides wriously  endangering  adhesive  action,  is  ofteu  followed  by  erysipelas,  and  I  am 
8tron;4ly  inclined  to  believe  that  it  occasionally  [iredisposes  to  early  rehipse. 

dthly.  The  whole  of  the  wound  left  by  the  operation  should,  if  possible,  be  healed 
'•y  the  first  intention.  For  this  purpose,  the  parts  should  be  tbnroughly  approxi- 
mateil,  not  only  at  their  e<lges,  but  also  over  the  surface  of  the  wound,  that  there  may 
be  uo  cavities  or  pouches  for  the  lodgment  of  matter,  and  that  the  restorative  process 
Bwy  proceed  in  the  most  rapid  and  uniform  maimer.  The  most  suitable  dressings 
•re  a  light  compress  and  bandage,  aideil  by  long  narrow  adhesive  strips.  8utures 
should  be  used  as  sparingly  as  possible,  because  the  tracts  marie  bj'them  occasionally 
Mrve  as  points  of  departure  for  new  deposits,  thereby  promoting  rclnpse. 

Gthly.  When  the  skin  is  defective,  it  is  sometimes  prticticable  to  borrow  the  requi- 
iite  aiDonnt  from  tbe  surrounding  structures;  an  operation  first  suggested,  1  l>elieve, 
by  Martinet,  who  imagined  that  a  return  of  the  disease  could  thereby  generally,  if 
Dot  always,  be  effec-tually  prevented.  He  thought  the  functions  of  the  parts  might 
Ihos  be  changed  in  such  a  manner  as  to  restore  their  healthy  nutrition,  and  so  coun- 
teract the  tendency  to  the  reproduction  of  carcinoma. 
J  have  had  recourse  to  this  procedure  in  a  number  of  instances,  indifferent  regions 
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of  the  body,  especially  in  epithelioma  of  the  lips  aud  eyelids;  but  in  very  few  irith 
any  permanent  or  oven  piotraclfd  benefit.  For  ii  time  the  tniusplanted  parts  retained 
their  health}'  ehanicler ;  but  at  the  end  of  a  lew  mouths  tliey  gra«lually  became  hard 
and  rigid,  and  soon  thereafter  exhibited  all  the  evidem-es  of  earcinomatous  disease. 

Ttlily.  When  a  Butliciency  of  integument  cannot  be  obtained,  and  the  wound  is 
oblige<l  to  heal  by  the  granulating  process,  it  is  worthy  of  consideration  whether  the 
whole  of  the  raw  surface  shoultl  not  be  etfectualiy  washed  with  chloride  of  zinc,  or 
carbolic  acid,  or  acid  nitrate  of  mercury,  so  as  to  form  a  superficial  eschar.  The  prac- 
tice certainly  derives  -support  from  the  beneficial  influence  whicli  occasionally  follows 
the  treatment  of  carcinoma  by  cauterization,  so  often  employed  by  empirics,  as  well  as 
by  some  scieiititle  practitioners. 

Considerable  divei-sity  of  opinion  has  existed  among  surgeons  as  to  the  time 
when  the  ojjt'ration  should  be  undertaken  with  the  best  prospect  of  ultimate  success. 
The  preponderance  of  sentiment,  however,  has  always  been  in  favor  of  early  inter- 
ference, on  the  ground  tbat  the  lunger  the  disease  is  permitted  to  remain,  the  greater, 
other  things  being  equal,  will  be  the  risk  of  contamination.  The  advocates  of  thifl 
measure,  indee<l,  never  countenance  a  ru84^)rt  to  the  knife  when  there  is  positive  evi- 
dence that  the  disease  has  invaded  the  adjacent  parts,  or  the  system  at  large.  Some, 
it  is  true,  employ  it  with  a  view  of  pi-olonging  life,  or  alleviating  suffering,  but  never 
with  the  hope  of  effecting  a  radical  cure. 

Finally,  it  is  well  to  bear  in  mind  tlmt  the  surgeon,  in  the  removal  of  a  malign&nt 
tumor,  may  incur  great  pei-soual  risk  as  it  resjKJcts  his  own  health  and  life.  Professor 
Duhlley  sufl'ered  for  many  months  from  the  inoculation  of  his  hand  in  amputating 
the  foreaira  of  a  person  affected  with  encephaloid;  and,  in  1809,  Dr.  Maurice  H. 
Collis,  of  Dublin,  lost  his  life  from  the  effects  of  a  slight  puncture  of  one  of  his 
fingers,  received  during  the  excision  of  a  carcinomatous  tumor  of  the  upper  jaw. 
Other  examples  of  a  similar  nature  are  upon  record.  The  symjitoms  are  usually 
tbo^e  of  blood  ]K)isoning.  Thorough  ablutions,  first  with  simple  water  and  soap,  and 
then  witli  water  impregnated  with  ciilorinated  soda,  are  the  best  preventives. 

Treatment  after  Operation. — The  treatment  after  removal  of  the  atfecte<l  stroe- 
tures  must  be  conducted  upon  general  principles.  No  effort  should  be  spared  to 
insure  union  by  the  first  intention.  When  tlie  patient  lias  recovered  from  the  imme- 
diate elfeots  of  tlie  operation,  he  should  be  put  upon  a  general  course  of  treatment 
intendeil  to  maintain  his  health  as  near  as  possible  at  the  normal  standard.  Above 
all,  strict  and  constant  attention  should  be  bestowed  upon  his  diet. 

Of  the  propriety  and  importance  of  attention  to  the  patient's  diet,  after  excision, 
no  one  can  entertain  any  doubt.  The  force  of  this  remark  will  appear  the  more  e\i« 
dent  when  it  is  recollected  that  the  progress  of  carcinoma  h:is  occasionally  l>een  stayed 
for  months,  and  even  years,  by  a  regular  and  persistent  system  of  starvation,  barely 
allowing  a  fciifllcient  quantity  of  food,  of  the  most  bland  and  unirritant  character,  to 
maintain  the  due  pla}'  of  the  vital  functions,  without  too  great  a  reduction  of  the 
heart's  action. 

The  kind  of  diet  is  a  matter  of  no  little  moment.  Meats,  soups,  and  the  coarser 
varieties  of  vegetables  should  generally  be  proscril>ed,  on  account  of  their  heating 
and  indigestible  character.  For  the  same  reason,  condiments,  wine,  spirits,  coffee, 
and  ferraente<l  liquors  are  to  be  eschewed.  Among  the  more  suitable  articles  are 
stale  bread,  toast,  and  soda  biscuit,  hominy,  grits,  rice,  sweet  and  Irish  potatoes, 
mush,  macaroni,  baked  ajiples,  figs,  and  ny^a  fruits.  Oysters  and  fresh  fish  may  be 
used  in  moderation.  Not  only  should  the  food  be  perfectly  simple  and  easy  of  diges- 
tion, hut  it  should  be  well  masticated,  and  taken  in  such  quantity  at  each  meal  aa 
not  to  crowd  and  oppress  the  stomach.  As  drinks,  the  best  articles  are  water,  milk, 
and  weak  tea. 

Of  late  years  an  almost  exclusive  milk  diet  has  been  used  in  several  remarkable 
cases  after  this  o|>eration,  with  effects  so  encouraging  as  to  deserve  further  trial.  The 
facts  published  upon  this  subject  by  Dr.  Pierce,  Dr.  Bowditch,  and  others,  are  ex- 
ceedingly interesting  anfl  instructive,  and  worthy  of  attentive  consideration. 

As  there  are  no  remedies  which  will  eradicate  the  carcinomatous  poison  from  the 
system  before  the  operation,  so  are  there  none  which  will  prevent  its  reproduction  after. 
Of  the  numerous  articles  that  have  been  employed  for  this  purpose  there  is  not  one  that 
can  be  viewed  in  the  light  of  a  8|>ecific,  or  as  a  counter  agent  to  the  raorbi<l  action. 

Some  of  the  older  surgeons,  and,  indeed,  quite  a  number  also  of  the  modem, 
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strougly  insist  upon  the  establishment  of  a  kind  of  perpetual  drain  in  the  neighbor- 
hood of  the  original  disease,  as  a  iiiefins  of  preventing  relapse  after  extirpation.  The 
princi|)nl  meaaures  that  have  bi-eu  sugj^esteil  for  Ujis  purpose  are  the  is.sue  and  seton ; 
modes  of  treatment  vrilh  which  I  Lave  uo  experieJice,  and  in  which,  on  principle,  1 
should  have  no  confidence. 

If  relapse  ensues,  and  the  patient  becomes  debilitated,  Bupporting  measures  must 
be  adopted,  as  quinine,  iron,  bruudy,  and  Butr[liuus  food,  along  witli  gentle  exercise 
in  the  open  air.  Pain  must  be  allayed  by  the  free  use  of  anodynes,  and  night  sweats 
by  elixir  of  vitriol,  or  oxide  of  zinc,  given  in  as  large  doses  as  the  stomach  will 
tolerate.  Constant  attention  must  be  paid  to  cleanliness ;  fetor  must  be  corrected 
by  chlorinated  soda,  permanganate  of  potassa,  and  other  moans  ;  and  the  utmost  care 
must  be  taken  to  protect  the  parts  from  the  i)ressnre  of  the  clothes  and  from  nil 
kinds  of  rude  contact.  The  most  suitable  local  remedies  are  leeches,  dilute  tincture 
of  iodine,  opiate  plasters,  and  emollient  cataplasms,  medicated  with  anodynes. 

Contra-indicaliona  to  Surijirol  iHlerftvrenc^. — The  following  circumstances  may 
ennmerated  as  contra-indicating  the  removal  of  malignant  tumors: — 

l8t.  No  operation  should  be  j>erfonned  when  the  disease  is  congenital,  or  when  it 
arises  soon  after  birth,  «>*,  under  such  circumstances,  a  resort  to  the  knife  is  almost 
oertain  to  be  followed  by  speedy  ri'lupse,  owing,  probably,  to  the  fact  that  the  system 
is,  as  it  were,  saturated  with  the  carcinomatous  poison.  Cases  of  this  kind  are  pecu- 
liarly virulent  and  intractable,  resisting  all  attempts  at  cure,  frequently,  indeed, even 
at  palliation,  and  rapidly  tending  to  a  fatal  termination.  The  occurrence  of  the  disease 
in  several  members  of  the  same  family  may  also  be  regarded  as  contra-indicating 
ablntion,  inasmuch  as  it  is  denotive  of  a  conatitutionjd  proclivity  to  malignant  action. 

2dly.  Interference  should  be  avoided  when  the  disease  coexists  in  several  parts  of 
the  body,  as,  for  instance,  in  the  mamma  and  uterus,  or  the  testicle  and  eye,  as  it 
would  be  almost  certain  to  hasten  the  patient's  destruction. 

3dly.  No  operation  is  ever  resorted  to,  at  least  not  as  a  curative  agent,  when  the 
morbid  growth  has  attained  unusual  magnitude;  when  there  is  serious  local  involve- 
ment; or,  lastly,  when  there  is  marked  evidence  of  the  carcinomatous  cachexy. 
Thus,  in  carcinoma  of  the  mamma,  no  surgeon  who  values  his  reputation,  or  who  has 
an^'  regard  for  the  welfare  of  his  patient,  interferes  when  the  tumor  is  very  bulky  ami 
firmly  adherent  to  the  surrounding  parts;  when  the  skin  is  changed  in  structure, 
ulcerated,  indurated,  or  dimfjlcd ;  when  there  is  enlargement  of  the  axillary,  sub- 
clAvicular,  or  sternal  lymphatic  glands;  when  there  is  cedema,  with  numbness  and 
loes  of  function  in  the  corresponding  limb;  and,  finallj',  when,  in  addition  to  some 
of  these  symptoms,  the  countenance  exhibits  all  the  evidences  of  the  carcinomatous 
cachexy.  The  same  circumstances  guide  the  surgeon  in  carcinoma  of  the  testicle, 
eye,  lip,  penis,  and  extremities.  If  the  knife  is  ever  employed  when  the  malady  hsis 
nuK-le  such  progress  and  such  inroads,  it  is  with  a  view  solely  to  palliation,  not  to 
cure.     Of  the  propriety  of  such  a  course  every  surgeon  must  be  his  own  judge. 

4thly.  When  the  disease  a<lvances  very  rapidly,  as  it  not  unfrequently  does  in 
encephaloid,  breaking  through  its  original  barriers,  and  leaping,  as  it  were, suddenly 
into  the  surrounding  tissues,  ablation  will  either  be  improper,  or,  if  had  n-course 
to,  speedy  repullulation  may  be  expected.  Rapid  growth,  constituting  what  has 
sometimes  heen  denominated  the  acute  form  of  malignant  action,  always  implies  a 
bar!  state  of  the  constitution,  and  imperatively  forbiiJs  surgical  interference.  An 
CBdematuas  appearance  of  the  parts  immediately  around  the  morbid  deposit,  or  at  a 
distance  more  or  less  remote  from  it,  is  another  urfuvonible  occurrence.  This  condi- 
tion, which  is  seldom  absent  in  external  carcinoma  in  its  ktier  stages,  is  not  unfre- 
quently present  at  an  early  period  in  encephaloid,  espeoialiy  the  bematoid  variety, 
and  is  always  indicative  of  the  very  worst  state  of  things,  both  local  and  ci^mstitn- 
tional.  The  immediate  cause  of  this  symptom  is  obstrurtion  of  the  lymphatic  vessi-ls 
and  glands.  Observation  shows  that  nothing  but  mischief  is  to  be  expected  from 
interference  when  the  malady  has  attained  this  crisis, 

Sthly.  A  quickened  slate  of  the  pulse,  occasioned  by  the  local  irritation,  augurs 
nnfavorably.  Excision,  performed  under  such  circumstances,  is  nearly  always  si^eedily 
followed  by  relapse. 

6thly.  Latent  carcinomas  should  not  be  tampered  with.  Cases  constantly  occur  in 
which,  from  neglect  of  this  precaution,  the  patient  loses  his  life,  within  a  very  short 
period  after  operation,  from  a  return  of  the  disease  in  its  worst  form.  The  repro- 
doctive  powers  of  the  part,  if  not  of  the  system  generally,  usually  manifest  an  aaton- 
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i^hing  activity  under  such  circnmstauces,  and  tbe  consequence  is  that  the  malady 
soon  accomplishus  its  worii  of  dL'struction. 

Tthly.  It  is  not  necessary  to  insist  upon  the  propriety  of  refraininfr  frotn  operation 
when  tijere  is  serious  disease  of  an  important  intLnnal  organ.  Such  a  coni])liration 
could  hardly  fail  to  predi.spose  to  relapse,  if  not  to  the  speedy  destruction  of  the 
patient. 

8thly.  I  waa  formerly  greatly  opposed,  in  farcinomatous  affections,  to  oj)erative  in- 
terference merely  as  a  palliative  measure,  believing  that  the  pain  a!)d  risk  consequent 
upon  its  employment,  would  not  counterbalance  the  beneficial  effects.  After  ^ore 
mature  experience,  however,  I  came  to  a  different  conclusion,  and  for  j'ears  past  I 
have,  in  numerous  instances,  used  the  knife  where  there  was  not  the  slightest  pros.pect 
of  a  permanent  cure.  The  class  of  cases  to  which  this  procedure  is  more  especially 
adnptetl  are  those  in  which  there  are  excessive  pain,  loss  of  appetite  and  sleep,  and 
jreat  iliseharge  of  foul,  offensive  matter,  contaminating  the  air  of  the  patient's 
ipartmenl,  and  rapidly  undermining  the  vital  powers.  With  the  aid  of  chloroform, 
an  operation  is  no  longer  a  source  of  suffering,  and  may,  in  such  a  condition,  if 
properly  performed,  be  followed  by  much  good,  not  only  freeing  the  patient  from 
local  and  constitutional  distress,  but,  perhaps,  materially  prolonging  life  by  getting 
rid  of  a  burden  which  has  weighed  down  lioth  mind  and  body.  Moreover,  the 
recurring  disease  ia  not  always  as  bad  as  the  original,  although  each  an  event  can 
seldom  be  foretold  with  any  degree  of  certainty. 

Reproductive  Tendency  of  Malignant  Diseosea  offer  Operation. — Of  the  repro- 
ductive tendency  of  carcinomatous  diseases,  after  extirpation,  or  destruction  by  the 
actual  or  potential  cautery,  winters  have  made  mentiou  from  the  earliest  periods  of 
medical  science  to  the  present  time.  Hippocrates  was  fully  aware  of  the  fact;  and 
he  entered  his  protest  against  ail  operarive  proceedings,  under  the  conviction  that, 
however  early  or  well  executed,  they  c«>uld  not  possilily  afford  any  permanent  relief, 
or  protect  the  patient  against  a  return  of  this  malady.  Similar  views  have  been 
idvauced  by  nearly  all  succeeding  writers.  If  a  different  sentiment  has  occasionally 
Den  expressed,  it  has  been  by  men  who  have  had  a  verj*  iini>erfect  knowledge  of  the 
disease,  who  have  been  poor  observers,  or  who  have  wilfully  concealed  the  truth, 
from  interested  and  dishonest  motives. 

The  period  at  which  relapse  occurs  varies  from  a  few  weeks  to  several  years.  On 
an  average,  it  may  be  stated  to  be  from  four  to  six  months.  Occasionally  it  is 
aRtonisliingly  short.  In  one  of  my  cases  relapse  appeared  in  less  than  three  weeks. 
The  original  disease,  a  genuine  seirrhus  of  eight  raontlis'  stnmling,  occupied  nearly 
the  whole  of  the  left,  mammarv  gland;  the  nipple  was  somewliat  retracted,  and  there 
was  a  slight  enlargement  of  one  of  the  lyniphntic  glands,  which  was  removed  in 
the  operation.  The  dissection  was  performed  with  the  utmost  care,  and  the  wound 
united  by  the  first  intention,  excepting  a  little  -ipot  .at  the  centre,  which  remained 
open  and  became  the  starting-point  of  the  new  growth.  The  woman,  who  was  forty- 
six  years  of  age,  died  three  months  after  the  operation,  having  endured  the  most 
horrilile  snfferiug. 

When  relap.se  is  unusually  tardy,  the  probability  is  that  the  original  disease  was 
more  than  ordinarily  locfdized,  and  that  it  has  no  disposition  after  extirpation  to 
involve  the  general  system. 

All  ninUgnaiit  diseases  possess  a  tendency  to  rela]>se  after  ablation,  though  not 
in  an  equal  degree.  Encephaloid  undoubtedly  has  it  in  a  for  greater  degree  than 
seirrhus,  and  scirrhus  than  colloid.  Melanosis  also  recurs  with  great  frequency  and 
jiromptness,  and  nia^-  be  ])laccd  next  to  encephaloid  in  this  respect.  Even  epithe- 
lioma often  rcjlnpses  after  extirpation,  but  now  and  then  the  part  and  system  con- 
tintie  to  be  remarkably  exem|rt  for  years,  if  not  during  the  remainder  of  life. 

The  reproductive  tendenc.v  of  mnlignant  disease,  after  operation,  is  well  illustrated 
in  the  case  of  a  man,  aged  thirty-two,  who  consulted  me  in  April,  1851,  on  account 
of  an  epulis  of  the  lower  jaw,  first  noticed  three  months  pre\'ionsly.  The  growth  was 
firm,  elastic,  free  from  pain,  of  a  pale  red  color,  and  attached  to  the  gum  and  jaw, 
extending  from  the  ramus  to  the  first  bicuspid  tooth.  Two  operations  had  already 
been  performed  upon  it,  each  being  followed  by  rapid  relapse.  On  tbe  27th  of  April, 
I  excised  the  parts,  along  with  the  corresponding  portion  of  the  jaw.  On  tlie  24th 
of  September  the  patient  came  again  under  my  care,  and  I  now  removed  the  whole 
of  the  new  growth,  about  the  size  of  a  pullet's  egg,  and  also  about  three-quarters  of 
an  inch  of  the  anterior  extremity  of  the  ramus  of  the  bone,  from  which  the  diseased 
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btriictiire  jseemed  lo  spring.  On  the  31f=it  of  Aiisriist,  1852,  I  excised  the  ramus  at 
the  articulatiou,  the  dinease  having  attnclvL-tl  itn  iuluriur  exlretnity.  The  iiiau  reinairii'd 
wt'll  until  the  winter  of  1853,  when  the  diseiise  broke  out  iti  front  of  the  ear,  where 
ilsoon  formed  a  tumor  as  hirge  as  a  small  list,  uinh-r  the  eJU-ets  of  which  lie  rapidly 
BUik.  It  is  worthy  of  remark  th.it  the  general  health  had  all  along  been  pretty  good, 
and  thai  the  wound  always  heale<l  well  after  eaeh  operation. 

E|iithelioma  affords  a  greater  nutnlier  of  ii on-recurring  examples  after  oi)eratiou 
than  any  other  heterologous  formation.  I  have  myself  had  a  number  of  instanced 
of  epithelioraa  of  the  lip  in  which  there  wa«  an  entire  freedom  from  disease  for 
year* — in  some  as  many  as  seven,  eight,  and  even  ten — and  sinular  good  luck  haa 
followed  some  of  my  excisions  of  the  penis  for  carcinoma  of  thcheatl  of  that  organ, 
Inacose  of  epithelioma  of  the  lower  lip,  communicateil  to  me  by  Dr.  Barchi}-,  of  New 
Tork,  the  patient  survived  the  first  operatiou  seven  years,  the  kuitle  baviug  been  em- 
pjojred  altogether  five  times. 

lu  a  case  of  enoephaloid  of  the  thigh,  reported  to  me  by  Dr.  C.  S.  Tripler,  of  the 
Army,  the  man  did  not  die  until  five  years  alter  the  first  operation.  In  1«53,  I  am- 
putated the  arm  of  a  gentleman,  thirty-five  years  of  age,  on  account  of  soft  carcinoma 
of  tbe  upper  portion  of  the  forearm;  the  disease  had  been  in  progress  for  nearly  twelve 
moullis;  the  tumor  was  large  and  well-m.<irked ;  the  wound  healed  kindly,  and  life 
W18  prolonged  for  nearly  six  years,  when  death  occurred  from  SDme  affection  of  the 
luugs  and  pleuriB,  the  precise  nature  of  which  I  have  not  been  able  to  ascertain.  I 
am  acquainted  with  the  history  of  a  number  of  other  examples  nearly  equally 
reisiirkable. 

The  recurring  tendency  of  melanosis  is  familiar  lo  every  surgeon  of  experience, 
Hartlly  an  example  of  permanent  cure  by  o[ieration  is  npon  record.  A  remarkable 
instance  of  this  recurring  action  came  under  my  notice  many  years  ago,  in  the  prac- 
tice of  the  late  Professor  McClellaii,  of  this  city.  The  disease  had,  seemingly,  begun 
in  several  small  subcutaneous  tubercles  of  the  abdomen,  about  the  size  and  eoior  of 
wmaiiy  shot,  which  soon  became  exquisitely  psuiifal,  and,  gradually  bursting  through 
the  skin,  were  at  length  converted  into  foul,  fungous  sores,  attended  with  a  highly 
ft;tiil,8auious  discharge.  Many  of  these  tumors  were  extirpated,  some  in  theircrude, 
otliiTs  in  their  open  state ;  but,  nlthough  the  wounds  getierally  rcadiJy  healed,  they 
fftre  always  rapidly  succeedeil  by  a  new  growth  in  the  immediate  vicinity  of  the 
original.  The  man  became  much  emaciated,  and  finally  died  completely  exhausteil, 
wifli  all  the  evidences  of  the  melanotic  diathesis. 

When  malignant  disease  returns  after  extirpation,  its  tendency,  as  a  generrd  rule, 
is  to  assume  the  encephaloid  type.  This  is  true  of  nil  the  different  forms  of  these 
affections,  whether  they  reappear  at  the  site  of  tlie  original  disease,  in  the  neighbor- 
ing lymphatic  glands,  or  in  the  internal  organs.  Hence  the  reason  why  the  secondary 
disease  is  usually  so  rapiiUy  fatal. 


CHAPTER   YIII. 

SCROFULA. 

The  term  scrofula  had  formerly  a  far  more  limited  application  than  is  at  j>re!»ent 
accorded  to  it.  It  was  originally  employed  to  designaLe  a  glandular  swelling  of  the 
neck,  strikingly  resembling  the  neck  oC  the  swine,  whence  its  derivation.  At  present, 
boirever,  it  has  a  much  wider  significatton,  including  within  its  range  a  variety  of 
affections  apparently  of  the  most  opposite  character,  and  yet  in  reality  essentially 
alike  in  every  particular.  As  meaning  t!ie  same  thing,  the  words  struma  and  tuber- 
cular disease  are  frequently  used. 

The  affections  which  may  be  comprised  under  this  term  are  pulmonary  phthisis, 
cbrottio  enlargement  of  the  glajids  of  the  neck  and  other  parts  of  the  body,  hi[)-joint 
disease,  psoas,  lumbar,  and  chronic  abscesses,  Pott's  disease  of  the  spine,  certain 
forms  of  follicular  ulceration  of  the  mucous  membranes,  arachnitis,  otorrhrea,  oz8?na, 
ophthalmia,  eczema,  and  ulceration  of  the  bones.    The  fact  is,  the  class  of  scrofulous 


maladies  is  almost  endless ;  for  they  affect  almost  every  part  of  the  body,  and  assume 
almost  every  form  of  morbid  action. 

Scrofula  consists  essentially  In  the  deposit  of  a  peculiar  morbid  product  long 
known  b}'  the  iinme  of  tubi,M\le.  Attempts  have  been  matle  from  time  to  time  to 
draw  a  distinction  between  tlie  matter  of  tubercle  and  the  state  of  the  system  which 
predisposes  to  its  occurrence.  It  is  difllcult  altogether  to  deny  the  propriety  of  this 
distinulion;  for  there  are  iinqiKstionably  cases  which  we  are  in  the  habit  of  desig- 
nating as  strumous,  where,  n(.-vertlioless,  there  is  not,  so  far  as  can  be  determined, 
the  slightest  strumous  deposit.  There  would  seem  to  be  merely  a  strumous  irrita- 
tion in  the  part,  without  the  part  being  in  a  condition  to  furnish  any  specific  secretion, 
such  as  that  to  which  we  apply  the  term  strumous,  tubercular,  or  scrofulous. 

There  is  another  distinction,  which,  however,  is  fast  losing  ground,  which  it  b 
more  difficult  to  reconcile  than  that  just  mentione<^l,  the  alleged  difference  between 
phthisis  and  scrofula.  It  would  be  easy,  if  a  work  on  surgery  were  the  proper  place 
to  discuss  the  subject,  to  show  the  fallacy  of  this  opinion.  I  have  long  been  con- 
vinced of  the  identity  of  these  diseases,  and  of  the  fact  that  the  only  actual  differ- 
ence between  them  depends,  not  upon  any  difference  in  the  morbid  action,  but  solely 
upon  the  difference  of  structure,  tul>ercular' disease  sharing  the  same  fate,  in  this 
respect,  as  ordinary  inflammation  and  as  the  other  heterologous  deposits.  A  tubercle 
In  the  lung  is  essentially  the  same  disease  as  a  tubercle  in  a  boue  or  a  lymphatic 
gland,  having  a  t>imilur  origin,  running  a  similar  course,  and  producing  similar 
results. 

Tubercular  disease  occurs  at  all  periods  of  life.  Sometimes,  indeed,  it  exists  aa 
an  intra-uterine  affection,  thus  leading  to  the  conviction  that  it  is  occasionally  heredi- 
tary, or  that  it  is  transmitted  in  the  very  act  of  impregnation.  When  it  occurs  as 
phthisis,  it  is  rao«t  common  between  the  twentieth  and  fortieth  year,  and  it  is 
remarkable  that  after  the  age  of  pul>erty  it  rarely  exists  in  an>-  part  of  the  body 
without  involving  the  lungs.  In  cliildren,  the  disease,  considered  in  a  general  point 
of  view,  is  most  frequent  between  the  third  and  tenth  year.  A  vast  majority  of  the 
cases  of  scrofulous  disease  that  are  met  with  in  the  form  of  cosalgia.  Pott's  disease, 
caries  of  the  short  bones  of  the  extremities,  arachnitis,  ophthnlmia,  otorrbcsa,  ton- 
sillitis, and  chronic  enlargement  of  the  lymphatic  glands,  occur  at  this  period  of  life, 
and  constitute  au  immense  source  of  mortality.  It  is  a  remarknble  fact  that  adults 
seldom  suffer  from  external  scrofula;  and,  on  the  other  hand,  it  is  equally  remark- 
able that  cliilclren  suffer  cora|)aratively  seidoui  from  consurajition,  so  common  among 
persons  after  the  twentieth  year.  In  old  age  the  disease  is  rarely  witnessed  in  suiy 
form. 

Struma  is  frequently  hereditary.  The  children  of  consumptive  parents  are  often 
cut  off  by  the  same  disease,  or  they  suffer  in  various  parts  of  the  body,  as  the  bones 
and  Joints,  lymphatic  glands,  ej'e,  ear,  and  sei^ous  membranes.  Whole  families  are 
sometimes  swept  off  b}'  it.  Occasionally  the  disease  skii>s  one  generation,  and  reap- 
pears in  another,  owing,  doubtless,  to  some  temporary  improvement  in  the  interme- 
diate offsjiring. 

The  tuberL-uiar  deposit  has  been  observed  in  nearly  all  the  organs  and  tissues  of 
the  body,  the  only  (mea,  ficrhaps,  that  are  exempt  from  it  l»eing  the  .skin,  nerves,  liga- 
ments, aponeuro.se.s,  tendons,  ami  voluntary  muscles.  The  lungs,  pnrticulnrly  their 
summits,  are,  of  all  the  fttructures,  tlie  most  prone  to  suffi-r;  then,  next  in  the  order 
of  fre(piency,  come  the  lymplintic  glands,  then  the  spleen,  serous  membranes,  and 
mucous  follicles  of  the  alimcntflrv  canal,  then  the  bones  and  joints,  and  finally  the 
liver,  kiduevs,  testes,  and  false  membranes  of  the  serous  cavities.  In  the  lungs  and 
some  of  the  other  more  vascular  organs  the  external  cunt  of  the  smrdler  bloodves- 
sels seems  to  he  the  favorite  seat  of  tlie  deposit.  Its  coexistence  in  various  parts  of 
the  body,  or  its  almost  universal  diffusion,  is  sufficiently  common,  and  constitutes  the 
so-calle<l  strumous  diathesis. 

The  deposit  l)eing  a  direct  product  of  the  blood,  occurs  both  In  the  interstices  and 
upon  the  free  surfices  of  the  organs.  Ilenre  it  exhibits  itself  in  various  forms,  of 
which  the  tuberculnr  is  by  far  the  mr>8t  common,  the  stratiform  and  infiltrated  being, 
in<leed,  exceedingly  rare.  The  tubereidar  variety  occurs  in  little  masHcs,  from  the 
size  of  a  millet-seed  to  that  of  a  pea,  nf  a  pale  yellowish  or  grayish  cohir,  and  of  a 
consistence  ranging  from  that  of  curds  or  sot>  putty  to  filiro-CHrtilftge,  hnn<lred8  and 
even  tliousaiuls  otYen  exi.sting  in  a  ver^'  small  compuss.  When  very  numerous  and 
closely  grouped,  they  sometimes  coalesce,  so  as  to  form  a  tumor  of  considerable  size. 
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The  stratiform  variety  of  the  deposit  ia  most  common  upon  the  mucous  surfaces, 
irliile  the  infiltrated  is  met  witli  cliiefly  i"  the  lungs,  around  titlnTcular  excavations, 
ani]  in  the  lymphatic  ghinda.  Whatever  shape  it  may  assume,  it  is  always  de- 
p<>site<l  in  a  fluid  state,  from  which,  however,  it  passes  speeclily  into  the  solid  foim, 
which  it  retains  for  a  certain  perio<l — generallj-  from  six  to  twelve  months — when, 
Uxximing  softened  and  disintegrated,  ti»e  part  makes  an  eflort  to  rid  itself  of  it. 
Ttitt«  changes  are  followed  hy  the  formation  of  a  cavit}',  nameil  a  striiiuous  abscess, 
of  wrhich  the  best  examples  occur  in  the  luntfs,  bones,  and  lymphatic  ghuKls.  The 
matter  is  peculiar,  being  generally  of  a  jellowisli,  dirty,  turbi<i  color,  thin,  oleagi- 
nous, and  intermixed  with  small  whitish  flakes,  very  similar  to  broken-down  grains 
li  boil«l  rice. 

Under  the  microscope  tubercular  matter  is  found  to  consist  of  a  transparent  ma- 
trii.  inclosing  cells,  nuclei,  and  oil  glohules,  the  relative  proportions  of  which  vary 
In  different  sj^cimens,  and  even  in  different  portions  of  the  same  mass,  the  chief 
ci^urastanoes  which  infltione^  its  minute  structure  being  the  age  of  the  deposit,  the 
m\lure  of  the  affected  organ,  and  the  g<-'neral  condition  of  the  subject  Most  of  the 
ccU*  are  very  minute,  and  atford  an  albuminous  reaction  ;  they  exist  in  great  numbers 
in  yi'ilow  tubercle,  and  often  contain  so  much  fatty  matter  as  to  be  completely  dis- 
solveil  hy  etiier.  The  free  nuclei,  or  true  tubercle  corpuscles,  are  round,  ovoidal, 
obicinij,  or  almost  shapeless,  and  vary  in  size  from  5  j^n  to  ^joji  of  an  inch  in  diameter. 
Tl»ry  constitute  a  large  proportion  of  the  morbid  product,  and  are  generally  iriter- 
mixi'<l  with  epithelial  ceils,  oil  globules,  and  crystals  of  cholesterine.  The  adjoining 
cut,  fig.  71,  from  a  drawing  by  I)r.  Da  Costa,  conveys  a  goo<l  idea  of  the  microscopical 
chaniters  of  altertHl  tubercle  as  it  occurs  in  different  parts  of  the  body.  In  fig-  72 
it  is  8eeii  as  it  is  deposited  in  the  lymphatic  glands. 


Pig.  71. 


Fig.  72. 
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Tubercular  matter,  in  ita  crude  state,  con»i8t<^  almost  entirely  of  albumen,  with  a 
Jmall  quantity  of  earthy  salts,  pnrticularly  phosphate  anil  carbonate  of  lirne.  Some 
•pwiracns  also  contain  a  little  fibrin,  raiiein,  extractive  matter,  and  pyinej  but  the 
gn™t  and  fjervading  substance  is  albuinen,  or  protein  matter. 

The  microscopical  and  chemical  exunnnations  of  tubercle  are  extremely  valu- 
»l>li'.  inasmuch  as  they  go  to  i*liow  the  low  grade  of  its  vitality,  and  its  conscipient 
iuahilily  to  maintain,  for  any  length  of  time,  its  parasitic  existence.  Certain  authors, 
fomidiiig  their  opinion  upon  these  facts,  look  upon  it  as  an  unorganizable  product, 
Very  much  of  the  same  nature  afi  that  of  colloid  and  melanosis.  In  this  view,  how- 
ever, I  do  not  concur ;  for  I  have  investigated  tubercular  matter  too  otlen,  and  under 
fo"  many  varying  circumstances,  not  to  be  convinced  that  it  is  susceptible  of  organ- 
isation, although  certainly  in  a  less  degree  than  scirrhus  and  encephaloiil.  It  is,  in 
P^itit  of  vitality,  a  more  humble  substuncc  than  cither  of  these;  it  occupies  a  lower 
^niile  in  the  scale  of  cell  development;  and  it  coiitfiins  a  greater  quantity  of  protein 
Blatter.  Nevertheless,  we  must  concefU*  to  it  n  certnin  ik'gree  of  life-power,  a  eejtain 
iTin  of  org.Tuization,  otherwise  it  w»puld  he  impossible  toexplnin  the  variouR  changes 
'ff'icli  it  umlergoes,  and  the  fact  that  it  occasionidly  contains  distinct  vcsscIr,  clearly 
truccible  into  its  interior,  and  inteniled  ta  minister  to  its  nourishment  and  protec- 
tion.   The  matter  of  colloid  ia  very  different  from  that  of  tubercle,  in  having  no 
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attachment  to  the  spaces  in  which  it  is  lodged,  in  being  alike  in  all  stages  of  Jt«  prO' 
gress,  and  in  never  experiencing  any  transformations,  i-xcept  when  it  is  very  old  or 
of  long  atandiup.  The  same  is  true  of  melanosis.  If  this  substance  is  occasionally 
very  hard,  it  is  because  of  its  involvement  with  its  fibrous  matrix,  or  the  surrounding 
tissues.  Tubercle,  on  the  contrary,  is  always  firmly  adiierent  to  the  parts  with  which 
it  is  in  contact,  except  when  it  is  etlused  upon  mucous  surfaces,  acquires  a  firm  con- 
sistence during  itm  developmeni,  and  olton  undtMgoea  absorption,  or  the  earthy  trans- 
formation. Besides,  the  softeuiu^r  jvi-occss  frequently  licgins  in  the  very  centre  of 
the  morbid  product,  which  it  certninly  lould  not  do  if  it  were  an  inorganic  sub- 
stance.  Those  who  deny  the  vascuhuity  of  tubercle  attempt  to  account  for  the  orca- 
sional  exislenoe  of  vessels  by  aup|)fising  that  they  are  imprisoned  in  its  substance 
during  the  progress  of  its  formation.  That  this  is  sometimes  the  case  is  highly 
probable,  but  it  is  applicable  only  to  certain  parts  of  the  body,  and  then  onlj-  uutler 
certain  circumstances.  Tlie  explanatitm  is  undoubtedly  not  admissible  when  the 
tubercular  matter  is  deposited  u]ion  the  free  surface  of  the  serous  membranes  or  in 
the  substance  of  the  a<lventiti(>us,  where  its  vascularity  is  often  so  conspicuous. 
This  matter,  however,  is  not  always  organtzable.  Like  lymph,  it  is  sometimes  de- 
vitalized in  the  very  act  of  its  formation.  This  is  particularly  the  case  when  it  is 
effused  upon  the  free  surface  of  the  raucous  membranes,  especially  that  of  the  urinary 
passages,  the  irritating  contents  of  which  speedily  render  it  effete. 

Of  the  exciting  causes  of  tubercular  disease  our  knowledge  is  rather  conjectural 
than  [loaitive.  It  may  fairly  be  inferred,  however,  from  the  numerous  observations 
that  have  In^en  made  upon  tlie  subject,,  that,  when  the  tendency  to  the  disease  exists, 
anything  that  produces  excessive  debility,  or  an  impoverished  condition  of  the  blood 
and  solids,  may  provoke  the  morbid  deposit.  The  causes  which  are  most  likely  to 
bring  about  this  effect  are:  1.  Meagre  and  unwholesome  food,  deficient  in  fibrinous, 
albuminous,  gelatinous,  and  fatty  qualities.  2.  Protracted  disorder  of  the  iligestive 
organs,  particularly  the  various  forms  of  dyspepsia.  3.  Exposure  to  cold,  and  con- 
finement in  damp,  ill-ventilated,  ill-lighted  apartments.  4.  Exhausting  fevers.  5.  Ex- 
cessive and  long-continued  evacuations  of  blooil.  6.  Severe  courses  of  mercury.  7. 
Stoppage  of  habitual  discharges,  as  the  menstrual  and  hemorrhoidal.  8.  Protracted 
mental  tlepression.  9.  Syphilis,  whether  original  or  inherited.  10.  Inordinate  sexual 
indulgence.  All  these  causes  act  by  lowering  the  vital  principle,  and  diminishing  the 
plastic  properties  of  tlie  blood. 

The  immediate  cause  of  the  disease  is  inflammation,  which  regulatt^s  not  onh*  the 
quantity,  but  also  the  quality,  of  the  depo.sit.  The  actitm  is  generally  of  a  low 
grade,  aud  is  therefore  not  characterized  by  the  ordinary  phenomena,  although  it 
is  not  the  less  effective  on  that  account.  The  reasons  which  may  lie  adducetl  in  sup- 
port of  this  view  arc  tlie  following: — 

1.  Irritation  of  the  lung,  mechanically  excited,  frequentl}'  gives  rise  to  tul)ercle 
in  that  organ,  as  is  occasionally  seen  itt  cases  of  foreign  bodies,  accidentally  intro- 
duced through  the  larynx.  In  the  inferior  animals,  as  the  dog  and  the  rabbit,  mer- 
cury droiJ'pe<l  into  the  trachea  orten  rafvidly  intluces  the  disease.  Miners,  needle- 
grinders,  and  weavers,  habitually  exposed  to  the  inhalation  of  gritty  and  irritating 
matter,  are  (Jarticularly  prone  to  phthists. 

2.  This  view  of  the  origin  of  the  disease  is  countenanced  by  the  composition  of 
the  deposit;  for  we  know  of  no  substance  which  contains  so  much  albumen,  or  alba- 
meu  and  fibrin,  that  is  not  the  product  of  inflammation. 

3.  Tul>crcle  Ivears  a  great  rcseiublaTjce  to  lymph,  especially  the  more  degraded 
forms  of  that  substance,  and  this,  as  every  pathologist  is  aware,  is  always  the  result 
of  inflammatory  action. 

4-  The  disease  is  often  developed  under  the  immediate  effects  of  cold,  and  various 
other  causes  which  have  a  tendency  to  produce  congestion  of  the  internal  viscera. 
Indeed,  it  is  will  known  that  dys|)eptics,  and  persons  who  live  upon  unwholesome 
food  or  in  damp  and  ill-ventilated  apartments,  are  peculiarly  liable  to  suffer  from 
this  disease. 

A  close  and  careful  study  of  scrofula  during  a  third  of  a  century  in  public  and 
private  practice  has  forced  upon  my  mitid  the  strongest -con victimi  that  many  of  the 
so-called  cases  of  the  disease,  n»  they  are  brought  under  our  observation,  are  simply 
examples  of  a  syphilitic  taint  of  the  system  in  its  more  remote  forms.  The  influence 
of  the  syphilitic  poison  in  establishing  a  cachectic  state  of  the  constitution,  and  thus 
deteriorating  the  blood  and  solids,  has  long  been  recoguized,  if,  indeed,  not  univer- 
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saJly  ncknowledged,  by  professional  men.  A  jioison  like  this,  so  potent,  so  suV^tile, 
sodilTusive  in  its  action,  ami  so  dillifiilt  to  eradicate,  is  well  caluiilaled  to  make  the 
inoHt  foarful  inroads  upon  the  system,  jiervadinfj  ever}-  atom  of  living  matter,  vveuk- 
cuinji!  the  vital  powers,  luul  estalilisbing  a  iii"eflis|)o&itiiin  to  diseat^e,  wliieh  the 
dliglitCBt  causes  ma}'  reailily  fau  into  an  oiwu  flame.  What  adds  still  furtlier  to 
this  deterioration  of  the  blood  and  solids  is  tlie  haisli  and  imHc-ientilie  trealinent 
itillio  frequently  employed,  even  at  the  presieiit  day,  in  tlie  diUerent  forms  ot  syphi- 
lis. Mercury,  especially  cnloiuel,  it  is  trite,  is  no  I<nie:er  Hsed  in  tlie  copious  and 
rerklesa  manner  so  characteristic  of  the  pi-artice  of  fortiter  times.  Syphilitie  patients 
ire  no  longer  salivate<l  until  the  tongue  [uotruiU'S  from  the  mouth,  the  teeth  siiake  in 
tbeir  801-kets,  ami  quarts  of  saliv.i  are  discharged  in  tlie  twentjMbur  hours,  week  nt\cr 
w«ii,  draining  and  exhausting  the  system,  and  producing  a  state  of  debility  often 
unly  ending  with  life  itself.  The  effect  of  this  inipruved  method  of  treatment  has 
Ufii  a  marked  ditninutinn  of  the  sfwalled  scrofnions  aflections.  Forty  years  ago 
ilrHmous  discRse  of  the  neck  was  much  more  cornmou  tlmn  it  is  now.  At  present  we 
seldom  meet  with  those  large,  hideous  glandular  swellings,  the  tlaUened  nose,  the 
dtd'ormcd  palate,  and  the  cadaverous-looking  countenance,  at  that  lime  so  frequent, 
ftspecially  among  the  lower  orders  of  persons,  the  victims  of  Hie  joint  agency  of  the 
sypbililic  poisou  and  of  injudicious  luereurial  medication.  Such  cases  have  Ijeoome 
com|mratively  rare,  at  least  in  this  country;  and  still  further  improvement  may 
reasonably  be  amicipat«i  from  steady  perseverance  in  the  present  system  of  treat- 
meut,  especially  from  the  use  of  tlie  iodides  in  the  tertiary  form  of  the  disease. 

Tlie  duration  of  strumous  diseases  is  too  variable  to  admit  of  any  accurate  general 
Hlatement.  Phthisis  usually  destroys  life  in  from  nine  to  eighteen  months;  tuber- 
cular arachnitis  often  terminates  fatally  in  a  few  days;  while  external  scrofula  may 
Iwt  for  years,  and  finally  eventuate  in  recovery. 

The  symptoms  vary,  of  course,  according  to  the  nature  of  the  aifected  stnicturo  ; 
l)Ot,  whatever  this  may  be,  there  are  certain  a|>pearatK'C9  ■whieh  are  hardly  ever 
nlwiit  in  an}'  case.  Thus,  whether  the  disease  be  seated  in  the  lungs,  in  a  bone,  in 
■  joint,  or  simiily  in  the  cellular  tissne,  in  the  form  of  a  coM  abscess,  there  is 
always,  during  its  progress,  excessive  emaciation;  for,  with  the  exceptiitn  of  the 
glanilalar  viscera,  tlie  brain,  nerves,  and  a  few  other  ])arts,  there  ia  h.irdly  any 
organ  in  the  body  that  does  not,  in  some  degree,  participate  in  the  general  ntiophy. 
Tbe  Cat  gradually  but  surely  disappears;  the  niuscK-s  are  pale, flabby, and  attenuated; 
the  cellular  tissue  is  deprived  of  its  moisture;  the  skin  is  soil  and  blanched;  the 
h»irs  grow  slowly,  and  mjiny  dn>]>  out;  the  nails  are  thin,  and  frequently  inenrvated; 
•lid  the  bones,  although  they  retain  their  size,  are  usnidly  light,  and  saturated  with 
Ber«w)leaginous  fluid.  The  blood  also  ia  altered.  It  is  imiioverishud,  thiu,  pale,  and 
ddicient  in  globules.  The  clot  is  uimaturally  small  and  dense,  and  when  the  disease 
is  fully  estublisiied,  with  a  tendeucy  to  suppuration,  is  almost  always  covered  with 
a  bully  coat.  The  fibrin  is  not  materially  changed  until  softening  sets  in,  when  it 
incifases  disproportionately  in  quantity,  and  so  continues  until  suppuration  begins, 
wliwi  it  attains  its  maxitnum.  These  alter-itiona  are  generally  very  conspicuous  in 
phlbisia,  psoas  abscess,  and  extensive  disease  of  the  lyniiihatic  ghiiids. 

Scrofula  has  been  sntvposerl  to  he  contagions,^  and  ra.iny  experiments  have  been 
performed,  both  up<m  man  and  the  inferior  aiiiraals,  with  a  view  of  deciding  the  ques- 
tion. In  no  instance,  however,  has  the  op^jralion  succeeded.  Kortum  aii]>lied  scrofo- 
loos  pus  to  sores  and  wounds  in  the  necks  of  children,  but  always  failed  to  induce 
tbe  disease.  U^breard  and  Lepi^llitier  pertbrraetl  Bimilaroxperitnents  upon  dogs  and 
gQinea-pigs  with  a  like  result.  Finally,  Ooodlad  and  others  attempted,  with  no  better 
fiuccess,  to  create  the  disease  in  tiieir  own  persons  by  inoculatitm.  Tiie  idea  of  the 
conUigious  character  of  phthisis  was  formerly  very  prevalent,  but  is  now  obsolete. 

Persons  who  are  affected  with  scrofula,  or  who  are  laboring  under  what  is  Ici'med 
tbe  strumous  diathesis, exhibit  certain  peculiarities  wliieh  may  be  considered  as  almost 
cbaracteriatic.  These  refer  mainly  to  the  state  of  the  complexion,  the  digestive 
■pparatus,  and  the  circulation. 

The  complexion  is  generally  brunette,  and  the  hair,  for  the  moat  part,  dark, 
■Itlioagh  in  both  these  respects  the  givatest  possibh-  diversity  exists.  The  eyelashes 
are  drooping  and  of  extraordiinary  length;  the  pn|)ils  are  lialiitually  dilated;  the 
upper  lipjs  tumid;  the  face  is  I»a1e  and  putfy ;  the  hands  and  fi'et  are  nearly  always 
col'l;  ibwody  is  unusually  impressibJe  by  atmosjiheric  vicissitudes;  the  abdomen  is 
lurd  and  distended;  there  is  a  dcticiency  of  muscular  strength  ;  and  the  intellect  is 


282 


SCROFULA, 


CHAP,    fl 


dull  and  sluggish,  instead  of  being  eprightly  aiid  precocious,  as  is  usually  repre- 
sented.    The  digestive  organs  are  subject  to  frequent  derangement;    the  ajtpelite 
is  irregular  atid  capricioua ;  the  bowels  are  either  constipated  or  relaxed,  seklotn  i 
entirely  natural;  digestion  is  feeble  and  iraperfect;  great  annoyance  is  experienced  j 
from  flatulence  and  acidity;   and  the  individual  is  often  a  martyr  to  dyspepsia. 
Children  predisposed  to  struma  are  particularly  prone  to  cutaneous  eriijjtions  about  ' 
the  seal]),  to  purulent  discharges  from  the  ears,  and  to  chronic  enlargement  of  the 
tonsils  and  lym|vhatic  glands.  | 

Tliere  is  another  class  of  strnmoua  subjects  of  a  state  of  mind  and  body  almost 
the  opposite  of  that  just  described.  The  complexion  is  light  and  florid,  the  eye 
blue,  tlie  mind  unusually  active,  and  the  cutaneous  circulation  very  vigorous.  The 
parts  of  the  body  which  are  most  liable  to  suffer,  in  this  form  of  constitution,  are 
the  bones  and  joints,  tlie  eye,  skin,  and  lymphatic  glands,  particularly  those  of  the 
neck,  consumption  being  much  more  rare  than  in  the  dark  variety. 

Scrofuloux  Ulcer. — Various  scrofulous  nH'cctions  of  the  skin  give  rise  to  ulcera- 
tion, but,  perhaps,  tlie  most  charactcriylic  ulcer  of  this  kind  is  tliat  consequent  upon 
Buppni'ulion  of  the  lym[)iiatic  glands  of  the  nock,  groin,  and  axilla.  Be  this  as  it 
may,  the  features  of  the  st-rofulous  ulcer  are  so  peculiar  as  to  require  distinct  notice. 

The  surface  nf  the  scrofulous  ulcer  is  always  uuhcaltliy,  being  coaled  with  rough,  j 
aplastic  matter,  of  a  pale  Nc-llowiKh  or  grayish  color,  hard,  and  firmly  adherent  to 
the  sulyacent  structnics.  There  is  reason  to  believe  that  this  matter,  which  pos- 
sesses none  of  the  chnractcnsties  of  laudable  pus,  is  often  intermixed  with  disin- 
tegrated tubercular  subsLance.  In  imjny  cases  the  boltom  of  the  ulcer  is  rurmcd  by  ' 
altered  lymphatic  glands,  of  a  reddish  appearance,  and  somucii  soflcned  as  to  break 
down  under  the  slightest  pressure ;  sometimes,  however,  they  are  hard,  almost  of  a 
fibrous  consistence,  and  as  if  they  had  been  partially  dissected  from  the  surrounding 
parts.  In  some  cases,  in  fact,  they  separate,  or  slough  out,  several  perhajts  coming 
awa3'  at  the  same  time,  or  in  more  or  less  rapid  succession.  No  heallhj-  granula- 
tions exist  upon  such  a  sfire,  unless  it  is  in  a  healing  condition,  and  even  then  they 
form  and  maintain  themselves  with  great  difficulty. 

The  edges  of  the  ulcer  are  characlcristic.  They  are  of  a  bluish,  purplish,  or  red-, 
dish  hue,  uudermiuc<l,  hard,  jagged,  thin  and  sharp  at  some  points,  thick  and  obtusej 
at  others.  Occasionally  they  look  as  if  they  were  bont  in  towanls  the  bottom  uf  the' 
ulcer.  They  are  goncrully  remarkably'  insensit)lc,  incapable  of  forming  granulations,* 
and  dec[ily  CDUgestcd,  I  lie  blood  piissing  through  tlie  vessels  hi  a  Aery  languid  and 
imperfect  maimer.  In  fact,  the  skin,  having  lost  its  support,  is  excessively  i 
erished,  and  luis  great  dilllcnlly  in  mnint.'tining  its  vitalil}'. 

The  structures  around  tlie  scrofidous  ulcer  are  generally  hard,  either  from  the 
ence  of  indurated  and  diseased  glands,  or  from  interstitial  deposits;  usually,  in  fact| 
fr(»m  both.  The  skin  is  red  and  congested,  and  not  unfrequently  also  somewhat 
cedematous,  pitting  on  pressure.  The  swelling  is  often  great  and  disfiguring;  in 
short,  characteristic  of  that  peculiar  apjxiarance  from  which  the  disease  originally 
derived  its  name,  the  neck,  when  that  is  the  part  affected,  strikingly  resembling  that 
of  the  swine. 

The  scrofulous  ulcer  may  be  single,  or  there  may  be  more  than  one ;  variable  in 
sha})e  and  extent,  and  freipiently  communicating  with  considerable  sinn&es.  The, 
discharge  is  ichorous,  or  thin  and  whey-like;  sometimes  thick  and  yellowish;  in 
either  case,  apt  to  W  intermixed  with  the  debris  of  disintegrated  glands,  flakes  of 
lymph,  and  broken-down  tulicrciilar  matter. 

The  cicatrice  left  by  the  healing  of  a  scrofulous  ulcer  is  peculiar.  It  is  of  a  fibroid 
texture,  very  hard,  dense,  almost  crisp,  and  tightly  adherent  to  the  subjacent  struc- 
tures. Its  surface  is  of  a  puqilish  hue,  more  or  less  depressedt  traversed  b3'  \argo 
veins,  and  marked  by  prominent  radiating  ridges.  The  surrounding  skin  is  hanl  and 
contracted,  very  much  as  in  the  soar  of  a  burn.  A  long  time  generally  elapses  before 
the  new  skin  becomes  soft  atuli  pliant,  and  ilivested  of  its  unnatural  complexion. 

Trenfrnenf — The  treatment  of  scrofula,  like  that  of  carcinoma,  has  been  exceedingly 
(livemfied  and  empirical,  for  there  is  hardly  a  solitary  article  of  the  materia  medica 
that  has  not,  at  one  time  or  another,  lH?en  called  into  requisition.  Even  at  the 
present  day,  when  the  pntlmlitgy  of  the  disease  is  so  much  bettor  understood,  the 
greatest  uncertainty  prevails  in  regard  to  our  therapeutic  measures,  and  the  conse-J 
quence  is  that  few  practitioners  approach  the  disease  without  doid>t  and  mispiving 
as  to  the  benefit  they  may  be  able  to  confer  by  their  treatment.    Strumous  a 
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haveslw«y»  afforded  n  vast  field  for  the  charlatan,  and  his  pi-etfiisione  have  never 
lecu  more  impudently  paraded  before  the  juiblic  thsut  in  onr  own  day.  One,  if  not 
thecliief,  reason  of  this  is  that  so  few  i)nictiliuiier8  really  uiiderHtaiid  the  natui-e  of 
thiii  class  of  diseases ;  they  seem  to  forget,  or  not  to  know,  that  they  occur  in  every 
pojisible  foi-ra  and  under  ever}-  variety  of  circumstances,  and  that,  in  order  to  meet 
tliem  SQccessfnlly,  it  is  necessary  constantly  to  vary  our  remedies  according  to  the 
exigencies  of  every  particidar  case.  I  am  certain,  from  no  little  exijerience  upon  the 
suhjert,  that  the  results  of  our  treatment  hiiiire  moist  materially  upon  a  just  dis- 
cnniiuation  of  the  dillerenl  states  of  the  system  under  which  these  adections  occur. 
To  treat  every  case  of  scrofula  alike,  without  regard  to  the  condition  of  the  consti- 
tution which  attends  it,  is,  to  say  the  least,  absurd.  The  diHCiise  h»a  no  sijcciflcs; 
tndl  do  not  hesitate  to  declare  it  as  my  opinion  that  the  indiHcriminale  use  uf  iodine 
and  ccnJdiver  oil,  still  so  common,  has  done  an  immense  amount  of  htnm,  m  so  often 
tikiiijr  the  pla«'.e  of  other  and  njore  suitable  remedies. 

It  will  be  suQicient,  for  practical  pnrfwses,  to  consider  scrofulous  subjects  as  being 
dimhle  into  two  great  classes,  the  weak  and  the  vigorfuis ;  that  is,  those  who 
have  but  little  constitutional  stamina,  and  ttiose  who,  although  atl'ected  with  a  stru- 
muU9  taint,  are  comparatively  strong  and  robust,  possessing  a  ruddy  complexion, 
and  nn  active  cutaneous  circulation.  The  latter,  undoubtedly,  constitute  the  mi- 
nority of  the  cases  that  come  under  our  observation,  but  they  are,  nevertheless, 
siilliciently  common,  and  so  well  marked  as  to  be  easily  recognized  by  the  most 
su|»erficiaJ  observer.  Now,  to  treat  these  two  classes  of  subjects  on  the  same  i)vin- 
cijile,  as  is  so  generally  done,  is  contrary  to  the  dictates  both  of  sound  sense  and 
daily  experience.  While  cud-liver  oil,  iudine,  and  tonics  will  perform  wonders  in  the 
Datorally  weak,  they  will  be  of  little  avail  in  dislodging  and  curing  the  disease  in 
the  naturally  robust ;  and,  conversely,  while  the  lancet  and  tartar  emetic  will  be  of 
iiumeusc  service  in  the  latter,  their  employment  can  scarcely  fail  to  be  highly  preju- 
dicial in  the  former.  It  must  not  be  imagined,  however,  that  one  mode  of  treatment 
is  applicable  to  every  instance  of  this  or  of  that  form  of  the  disease;  ou  the  con- 
trary, circumstances  constantly  arise  during  the  progress  of  each  particidar  case 
which  imperatively  demand  a  change  of  x'emedies,  and  it  is  in  the  knowledge  of 
this  fact  that  the  great  art  of  curing  the  malady  lies. 

It  is  well,  as  a  general  rule,  to  begin  the  treatment  with  some  mild  but  efficient 
ipprient,  to  clear  out  the  bowels,  and  improve  the  secretions-  The  course  must 
tlica  be  shaped  by  the  peculiarities  of  the  case.  If  the  patient  be  naturally  very 
teeble.  or  has  become  so  by  protracted  sutfering,  an  alterative  and  tonic  course  must 
>t  uDce  be  instituted,  as  the  most  likely  to  meet  the  indications;  but  if,  on  the 
other  band,  he  is  strong  and  plethoric,  as  denoted  by  the  state  of  his  pulse  and 
complexion,  much  time  will  be  gained,  and  structure  saved,  by  the  use  of  antipldo- 
gistics,  especially  tartar  emetic  and  Epsom  salt,  in  the  form  of  the  saline  and  anti- 
noni&l  mixture,  properly  guarded  with  tincture  of  ot)ium.  The  lancet  innst  be 
employed  with  the  greatest  care;  but  I  am  satisfied  that  it  is  ofteu  of  immense 
benefit  in  arresting  the  morbid  action,  and  that  it  has  fallen  into  too  much  neglect 
ia  the  treatment  of  scrofulous  atfectious.  la  scrofulous  iiiflarumalion  of  the  eye, 
thi'oat,  and  lymphatic  glands,  its  eifects  are  often  luarked  and  permanent,  liut 
Uivre  ia  a  time  when  the  employment  of  active  measures  ceases  to  be  proper,  and 
when  they  must  be  superseded  by  other  remedies,  similar  to  those  generally  appli- 
calile  in  the  more  common  form  of  the  disease.  If  the  depletory  system  of  treat- 
ment 1)6  carried  too  far,  it  exhausts  the  vital  powers,  ami  thus  creates  a  disposition, 
Indifferent  parts  of  the  body,  to  the  deposition  of  tubercular  matter. 

Ajuong  the  various  remedies  that  are  employed  for  the  cure  of  scrofula,  iodine 
may  be  regarded,  in  many  respects,  as  the  most  iini)ortant.  It  may  be  adminLstered 
•loue,  or  in  union  with  other  articles,  as  pntassjtini,  iron,  mercury,  lead,  quinine, 
barium,  and  ammonium;  and  hence  much  judgment  ix  ufteri  required  to  tletermine 
"^httt  particular  form  of  it  ia  betit  adai)ted  to  a  particular  case  or  form  of  the 
nialadj'.  As  a  general  rule,  it  may  be  slated  that,  when  a  purely  alterative  clfect 
is«leeired,  it  may  be  exhibited  by  itself,  in  substance,  in  tincture,  or  in  the  foini  of 
Liigol'g  concentrated  solution,  consisting  of  one  scruple  (*f  iodine  antl  double  that 
nnanlit}'  of  iodide  of  potassium,  dissolved  in  seven  drachms  of  water.  Of  thia 
from  five  to  ten  drops  may  be  taken  every  eight  hours,  in  a  wineglassful  of  sweet- 
9nti\  water,  the  dose  being  gradually  increased  to  fifteen,  twenty,  twenty-flve,  or 
even  thirt}'  drops,  according  to  the  tolerance  of  the  system. 
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With  the  same  view,  iodide  of  potassium  is  not  unfrequently  administered  alone; 
and,  when  scrofula  is  associated  witli  coiistitutionul  s3-pbili8,  rlieuuiatiaw,  or  mer- 
curial disease,  it  cerlainl3-  coustitutcs  one  of  the  best  forms  iu  which  iodine  can  be 
exhibited.  With  whatever  intention  it  be  employed,  it  is  proper  alnnvs  to  begin 
vith  small  doses,  as  four  or  live  grains,  if  tbe  patient  be  au  adult,  gradtially  in- 
creaaeil  to  ten,  fifteen,  and  even  twenty,  tliree  or  four  times  a  day.  The  most  eligi- 
ble mode,  of  giving  it  is  in  tinion  with  some  aromatic  syrnp.  Some  patients  take  it 
very  well  in  liop  lea,  and  whuu  tliere  is  nuuh  restlessness  at  night,  or  nervous  iffU 
tation,  this  is  iierhaps  the  bt'st  form  in  Vihii-h  it  cau  be  exhibited.  ^H 

Wlien  the  liver  is  at  fault,  or  wheti  there  is  a  syphilitie  taint  of  the  systeraf^l 
much  disorder  of  the  secretions,  protiodide  of  mercury  may  advantageously  be' 
prchcriljed,  in  doses  varying  from  the  fourth  to  half  a  grain,  three  times  a  day. 
The  i)iniodideJuay  be  employed  with  a  siinibir  view,  but,  as  it  is  much  more  potent, 
greater  caution  is  necessary  iu  its  ndmiuistration.  The  dose,  which,  at  first,  she 
not  exceed  the  twelfth  or  sixteenth  of  a  grnin,  may  be  gradually  augmented 
fourth  or  even  hfdf  a  grain,  given  in  the  form  of  {lill,  or  in  alcoholic  solution. 

When  an  alterant  and  tonic  etiect  is  indicated,  nothing  can  be  l>etter  than  iodide 
of  iron,  or  iodidt;  of  quinia.  Tlie  former  of  these  articles  is  one  of  the  most  valu- 
able nnti-scrofulous  remedies  that  we  jKissess,  rarely  disappointing  expectation.  In 
my  own  practice  it  has  been  particularly  beneficial  in  disease  of  the  cervical  glands 
upper  lip,  eyes,  an<l  joints.  I  often  give  it  in  solution,  but  more  commonly  in  the 
form  of  pill,  in  union  with  qniuine  and  oijiutu.  If  undue  vascular  action  be  present, 
a  minute  portion  of  tartrate  of  antimony  and  potassa  may  be  added  to  each  dcmim, 
In  cliildrca,  who  cannot  take  pilla,  the  beat  vehicle  is  syrup  of  orange  peel,  or  b} 
of  sar^nparilla. 

Iodide  of  quinia  has  been  advantageously  employed  iu  the  treatment  of  scrofu- 
lous tumoi"8,  in  cases  where  iodine  and  tonics  are  indicated,  in  doses  of  one  to  ^|^ 
grains  every  »ix  or  eight  hours.  ^H 

In  whatever  form  iodine  is  used,  whether  as  a  simple  or  compound,  it  musfcTBj 
borne  iu  mind  that  the  system  should  be  free  from  all  vascular  excitement,  and  that, 
alter  it  has  been  exhihitcd  for  a  fortnight,  it  eliouhl  be  pretermitted  for  several  days, 
when  it  may  be  resumed,  and  given  as  Ix^fore.  Erajilo^ed  in  this  manner,  it  exerts 
a  much  happier  Influence  upon  the  progress  of  the  complaint,  and  is  much  leas 
likely  to  ilisagree  with  the  stomach  and  bowels,  than  wlicn  given  uninterruptedly. 
If  it  acts  as  an  irritant,  it  must  be  administfrod  in  smaller  doses,  or  iu  union  with 
opium  or  hyoscyamus.     Great  mischief  otlen  results  from  neglect  of  this  precaution. 

Barium  is  another  remeily  of  great  value  in  the  tn-atnu'rit  of  scrofulous  di.<4ease. 
It  has  repeatedly  succeeded  in  my  hands  when  other  na-uns  have  proved  inefficient 
or  entirely  muivailing;  it  is  particularly  serviceabie  in  chronic  enlargement  of  the 
cervical  giatids,  both  before  aud  aller  the  establishuu'nt  of  suppuration.  It  is 
chiefly  aflapttnl  to  jiatlents  with  a  lauguid  circulation,  a  pale,  tallow-like  complexion, 
a  flal)by  tongue,  iuiligcstion,  and  cold  extremitit-s.  Its  use  is  contra-indicate<l  when 
there  is  infl:immfttory  excitement,  or  congestion  of  any  imiwitant  organ.  The  best 
mode  of  administration  ia  the  officinal  solution  of  the  United  States  Pharmacoixtia, 
beginning  with  six  or  eight  drops,  ami  gradually'  but  cautiously  increasing  the  dose 
to  ten,  twelve,  or  fifteen,  three  times  a  ilay,  in  a  wineglassful  of  hop  tea,  or  half  an 
ounce  of  simple  syrup  of  onuige  peel.  Exliibited  in  large  quantities,  it  is  liable  to 
cause  nausea,  heartburn,  diarrho-'a,  grij)ing,  headache,  rigors,  profuse  sweats,  and 
symptoms  of  mineral  poisoning. 

Iodide  of  barium,  from  its  great  alterative  proy>erties,  is  worthy  of  trial  iu  scrofu- 
lous adW'tions.     The  dose  is  one-eighth  of  a  grain  thrice  dail^',  gradually  iiicrea 
to  tour,  five,  or  even  six  tinxes  that  quantit}'. 

Calcium  is  sometimes  eraphtyed  with  advantage,  either  in  the  form  of  iodide  oH 
solution  of  the  chloride,  the  dose  of  the  former  lieing  lialf  a  grain,  and  of  the  latter 
from  fifteen  to  tlurty  drops,  three  limes  a  day.    The  medicine  is  i>articularly  vali 
in  the  treatment  of  scrofulous  atfections  of  the  skin  and  lympl)atic  glands. 

Bromide  of  iron  occasionally  answers  n  good  |nirpose,  aUhough,  in  general,  it  is' 
decidedly  inferior  to  the  iodide.     The  best  formula  is  that  of  Parrish,  the  average 
dose  of  which,  for  an  adult,  is  twenty  drops  every  eight  hours,  gradually'  incre 
according  to  the  tolerance  of  the  stomacli. 

There    is    no   medicine   which    has    been    more   frequently   or   more   extensive! 
employed  in  the  treatment  of  strumous  diseases  than  mercury.     The  preparaliouai 
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mu^  commonly  selected  arc  calomel,  bl tie  mass,  corrosive  sublimate,  and  the  blftek 
siilpluiret,  or  Ethiops  mineral.  Of  these  the  bichloride  is  the  best.  It  sliould  Im 
givfu  in  minate  alterative  doses,  as  the  tenth,  sixteenth,  or  twentieth  of  a  grain, 
tbrw  times  a  day,  either  in  the  ibrm  of  pill,  or  solution.  Thns  adiniaist^red,  it 
yieM*  liardly  in  etticaey  to  iodine,  and  is  probal>l>'  superior  to  barium.  In  eiii])loviiig 
mercury,  in  any  form,  cjire  should  be  taken  that  the  system  is  properly  prepared  for 
its  reception,  and  that  it  is  not  carried  so  far  as  to  induce  salivation.  If  it  be 
found  to  act  as  an  irritant  or  excitant  in  any  way,  it  must  at  once  be  discontinued, 
oresliibited  in  smaller  quantity.  Wiiether  mercury  produces  its  benelicial  effects 
merely  by  correcting  the  secretions,  and  thereby  improving  the  general  health,  or 
by  suspending  or  niodifying  the  tubercular  action,  is  still  a  mooted  question. 

When  the  disease  has  existed  for  a  considerable  length  of  time,  and  especially 
wLcn  there  is  a  decided  tendency  to  emaciation,  great  benefit  may  be  expected  from 
llieuse  of  cod-liver  oil,  given  in  half-ounce  doses  tlirice  in  tiie  twenty-four  hours,  in 
gtxid  ;ile,  or  along  with  a  little  brandy.  The  value  of  this  remedy  is  fully  borne  out 
by  the  general  testimony  of  the  pnffi'ssion.  Although  it  contains  a  mhiute  quantity 
ofioiline  and  bromine,  its  good  etleets  probably  depend  chielly  upon  its  nutritive 
qualities.  However  this  may  Im?,  St  unquestionably  improves  the  condition  of  the 
digestive  organs,  and  acts  slightly  upon  tlie  urinary  and  cutaneous  secretions.  To 
dc-rivefuli  benefit  from  it,  its  use  must  be  continued,  eteadily  anil  persistently,  for  a 
long  time. 

Whatever  remedies  may  be  employed,  the  closest  attention  should  bo  paid  to  the 
bowels,  diet,  en'rcjse,  and  dress.  Constiimtion  is  counteracted  by  mild  aperients,  as 
blue  mass  and  rliubarl*,  or,  when  there  is  much  disorder  of  the  secretions,  by  a  few 
grains  of  calomt-l,  followed  by  a  little  oil.  Active  purgntion,  howL'ver,  must  be 
studiously  avouhtd,  as  it  will  inevitably  do  misehitf  ly  inducing  dcl>iUty.  Torpor 
of  the  liver  must  be  promptly  met  by  mild  ineirnrials,  and  acidity  by  alkalies,  of 
which  hicarl)onate  of  soda,  either  atone,  or  in  tniioii  with  a  little  ginger,  is  the  most 
Taluable.  The  alkalies  were  at  one  time  ninch  in  vogue  in  the  treatment  of  scrofula, 
in  the  Ijclief  that  they  possessed  a  kind  of  spccilic  power,  hut  their  intluencc  was 
evidently  much  overrated.  Emetics  are  occasionally  of  service,  especially  when 
there  is  much  nausea,  depraved  apjwtite,  flatulence,  and  hea<kche. 

Th«  di«t  of  a  scrofulous  patient  should  be  light,  uuirritant,  and  nutritious.  It 
should  consist  principally  of  the  fjirinacx-out*  articles,  with  milk  or  weak  tea  at 
breakfast  and  supper,  the  latter  of  wliii-h  should  always  be  very  light,  and  taken  at 

It  three  hours  before  retiring  to  ln-d.  (.'oflce,  fresh  bread,  jia^tr}',  and,  in  short, 
ything  of  an  indigestible  nature,  must  be  proscribed.  The  food  slxjidd  be  well 
roa-Hticated,  and  never  used  in  such  quantity  as  to  oppress  the  stomauh.  In  the 
latter  utages  of  the  malady,  or  even  earlier,  if  t!)e  strength  st'cms  to  retpnre  it,  some 
of  the  lighter  meats,  a  little  fresh  fish,  or  a  few  oysters  may  be  taken  twice  a  day, 
along  with  a  glass  of  porter,  ale,  sherry,  port  or  madeira,  or,  what  is  Ix'tter  than 
all.  brandy  and  milk.  Sometimes  an  almost  purely  animal  diet  agrees  best  witli  the 
♦tomach.  Many  i)atients  are  greatly  benefited  by  the  free  use  of  whiskey,  rapidly 
becoming  strong  smd  fat  under  its  inflnenee.  It  should  be  taken  repeatedly  in  the 
tWTjnty-four  hours,  in  quantities  suited  to  the  state  of  the  stomach  and  system. 

Ai  sm  important  auxiliary,  exercise  claims  particular  attention.  It  ma}'  be  taken 
on  foot,  in  a  carriage,  or  on  horseback,  as  may  be  most  convenient  or  agreeable  to 
the  sntferer,  and  shoidd  be  indulged  in  whenever  the  weather  admits  of  it,  without 
being  carried  to  fatigue.  lu  bad  weather,  the  patient  may  use  dumb-bells,  or  amuse 
himself  in  sawing  wood,  planing,  or  anything  else  to  which  he  may  have  access. 
Children  should  be  carried  about  in  their  nurses*  arms,  or  in  handcarts. 

Tlie  patient's  clothing  is  worthy  of  special  consideration.  Ue  must  be  warmly 
clad.  Flannel  should  be  worn  next  the  surl'ace,  both  in  summer  and  winter,  the  feet 
ihould  be  protected  with  thick  slioe.H  and  stockings,  and  the  skin  should  be  maiu- 
taioctl  in  a  healthy,  ppnspirable  condition  by  frequent  ablutions  with  tupid  water, 
impregnated  with  common  salt,  ground  mustard,  strong  soap,  or  nny  other  exciting 
•ubatancc. 

A  change  of  air  is  sometimes  of  vast  service,  ami  has  been  known  to  he  of  itself 
almost  suflicient  to  effect  a  cure  in  this  disease.  The  tncality  selected  should  be  aa 
healthy  as  possible,  and  not  liable  to  great  or  sudden  variationa  of  tiimperatnre. 
If  tlie  atmosphere  be  dry,  it  matters  little  whether  it  be  cold  or  warm,  provided 
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it  do  not   run   into  either  extreme.      A  residence  near   the   sea-shore  is  often  of 
immense  bont'flt. 

In  the  latter  Htagcs  of  the  disease,  when  the  patient  is  hurassed  with  hectic  fever 
and  diarrliu'A,  the  trt'iiUneiit  must  be  of  a  tonic  and  stimulant  character.  The  diet 
must  be  highly  niitrilioiis ;  port«r,  ale,  wine,  and  milk-pum-h  must  be  freely  used ; 
the  bowels  must  be  restrained  with  astriugents ;  the  excessive  sweats  must  be  COQ- 
troUeit  Willi  quinine  and  elixir  of  vitriol ;  and  sleep  must  be  procured  and  {lain 
allnyed  with  anodynes. 

There  is  no  doubt  that  the  state  of  the  mind  is  capable  of  exercising  a  powerful 
influence  upon  the  cure  of  scrofuhi,  e-speciallj'  when  seated  in  (he  external  parts  of 
the  body.  This  may  be  asenmed  to  be  a  fact  from  the  astonishing  benefit  which  so 
often  followed  the  roj  a!  touch,  a  practice  which  originated  in  the  time  of  Kdward 
the  Confciisor,  near  the  niidiite  of  the  eleventh  century,  and  which  continued  down 
to  the  reign  of  Queen  Anne.  The  belief  in  the  ellicacy  of  the  royal  touch  seems  to 
have  been  for  a  long  time  almost  universal  in  Britain.  It  was  particular  ly  prevalent 
in  the  reign  of  Charles  II.,  who,  in  one  sinirle  j'ear,  touched  nearly  100,000  per- 
sons, who  flocked  to  him  from  all  parts  of  England,  Ireland,  Scotland,  Jersey,  and 
Guernsey.  The  [iracttce  was  generally  accompanied  by  j)ra}'ers  and  other  religious 
ceremonies,  and  pjirticular  i]-.iys  and  seasons  were  set  apart  for  its  observance.  The 
effect  of  this  singnlar  rinit'dy  was  variable;  in  some  of  the  jjnticnts  a  cure  followed 
almost  immediately  after  they  Were  touched;  in  others,  the  rdief  was  more  tfirtlj', 
but  in  the  end  not  the  less  effectual;  occasionally  the  process  was  obliged  to  be 
repented;  and  in  some  cases  the  treatment  was  entirely  useless.  Richard  AVisenmn, 
who  was  surgeon  to  Charles  II.,  and  a  most  sagacious  observer,  must  have  had  great 
confidence  in  the  eflicacy  of  the  royal  touch;  for  he  expressly  declares  that  ^*Iiis 
Majesty  cured  more  persons  of  scrofida  in  one  year  than  all  the  chimrgeons  of 
London  in  an  age." 

The  {>iral  treatment  of  scrofula  merits  great  attention,  although  here  it  can  be 
oUndfd  to  only  in  a  very  gi-neral  manner,  as  each  affection  corM|irised  under  this  <le- 
noniinalion  retjuires  a  mode  of  marmgement  in  some  res|iects  peculiar  to  itself.  The 
most  important  topical  remeilies  are  leeches,  bliisters,  itjsuos,  pustulation  with  croton 
oil,  tinttiire  of  iodine,  embrocations,  and  sorltefacient  unguents,  esj^eeially  such  as 
have  iodine  for  their  bases,  as  the  iodides  of  mercury,  lead,  potassium,  iron,  barium, 
cadmium,  and  zinc.  Leeches  are  oCten  of  immense  service;  and,  as  to  counter- 
irritants,  they  can  rarely  evur  Ik;  entirely  dispensfd  with.  Of  the  various  sorltefa- 
cient ap[)lictttions  none  is  entitled  to  a  higiier  rank  than  the  tincture  of  iodine, 
cither  pure,  or,  as  I  generally  prefer,  considerably  diluletl  with  alcohol.  It  is  used 
as  in  ordinary'  inflammation,  and  often  exerts  a  powerful  inlltR'nce  upon  the  progress 
of  extenml  scrofula,  especially  of  the  joints  and  cervical  glands.  Blisters,  too,  are 
a  valuable  means  for  relieving  local  congestion,  modifying  capillary  action,  ami 
removing  morbid  deposit.  If  the  part  affected  be  a  joint,  rest,  long  and  faithfully 
contuiued,  will  be  nwessary,  if,  indeed,  not  indispensable.  If  aliscesses  form,  tliey 
must  be  opeiunl,  with  the  precaution,  if  possil>le,  of  excluding  the  air,  unless  they 
are  situated  very  superficinlly,  experience  having  shown  that  such  ingress  is  highly 
prejudicial,  not  on  acconut  of  anything  noxious  in  tlie  air  itself,  but  because  of  its  tend- 
ency to  cause  decomposition  of  the  contents  of  the  sac,  and,  consequently,  violent  re- 
action, or  hectic  irritation.  The  swelling  is  attacked  in  its  most  depending  part,  the 
knife  being  introduced  in  a  valve-like  nifinner,  and  the  opening  immediately  closed 
with  adhesive  strips,  supported  by  a  compress  and  roller.  The  practice  of  i>ermitting 
such  accumulations  to  continue  until  they  have  seriously  impaired  structure,  or 
caused  intense  suffering,  cannot  be  too  pointetlly  coM<leruned. 

When  the  enlarged  glands  obstinately  resist  trealuieiit,  they  should  be  excised, 
provided  they  are  suniciently  accessible,  and  there  is  no  serious  internal  disease 
forbidding  interference.  An  operation  is  particularly  indicated  when  the  morbid 
growths  press  upon  important  neig1il»oring  structures,  or  when  they  are  a  source  of 
great  deformity,  as  when  they  are  situated  in  the  neck,  under  the  chin,  or  alH>ut 
the  angle  of  the  jaw.  The  dihsection  is  oJlcn  tedinnH  and  liloody,  especially  when  a 
largu  chain  of  glands  has  to  l>e  removed,  and  is  then  very  liable  to  lie  followed  by 
erysipelas  and  other  ba«l  consequences. 

The  scrofulous  ulcer  must  be  treated  rudely  at  first,  and  gentlj'  afterwards.  Th 
undermine<l  e^lges  are  cut  away  with  the  knife  or  scissors,  and  the  surface  is  thorongUl 
touched  with  the  dilute  acid  nitrate  of  mercury,  the  solid  nitrate  of  silver,  or  sul- 
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pbate  of  copper,  the  applicatitm  iK-iug  re|>eated  every  other  day  until  there  is  an 
ap|)earsnce  of  heiilthy  grunulatiuuH,  wheu  luiliko"  lueaiifs,  such  jus  opiate  cerate,  or 
the  dilute  ointment  of  nitrate  of  raercurv,  take  itf*  iilai.'c.  If  disiiitefiraterl  glauils 
are  pa'scnt,  the3'  are  removed  with  the  knife,  or  destroyed  willi  tlie  Vienna  paste; 
for  so  long  as  they  remain,  no  substantial  progress  can  Iw  matie  towards  a  cure. 
SlDiises  .ire  traced  out  with  the  bistoury,  utiless  lliey  involve  important  structures, 
irlioD  "itiiuulating  injections,  or  the  set  on,  must  Im?  used  instead.  Viitunble  ai<i  will 
often  RC'crue  in  these  cases  from  tlie  daily  application  of  the  dilute  tincture  of  iodiue 
to  liie  surface  immediately  around  the  ulcer. 


CHAPTER   IX. 

SYPHILIS. 

SECT.  I. — QENERAL  CONBIDEKATIONS. 

Thr  term  syphilis  is  applied  to  a  class  of  diseases  which,  commencing  in  the 
gmtsl  orgjins  in  the  form  of  a  sore  of  a  specific  character,  may,  and  often  ilri,  invade 
the  lymphatic  glands  of  the  groin,  the  cutaneous  and  mucous  tissues,  and  dually  also 
the  boDCs,  cartilages,  and  fibrous  membranes,  leaving  upon  each  and  all  of  t!iem,  as 
wdl  a*  upon  the  system  at  large,  a  peculiar  and  distinctive  impress.  These  diHcfent 
parts,  however,  do  not  all  suHer  at  one  and  the  same  time;  ou  the  contrary,  it  would 
8«.'m  to  be  necessary  that  the  poison  upon  which  the  infection  depends  should  lie 
for  n  certain  period  in  the  tissues  iu  which  it  has  been  deposited,  in  order  to  enable 
it  to  prepare  itself  for  further  action.  Thus,  iu  the  first  instance,  tlie  operation  of 
the  poison  is  strictly  local,  the  spliere  of  its  influence  being  limited  to  the  gL'uilal 
orjfans,  or  to  these  organs  and  the  l^-raphatic  glands  of  the  groin.  After  having  lin- 
gered here  for  some  time,  varying,  on  an  averuge,  from  four  to  six  weeks,  the  cuta- 
neous and  mucous  surfaces  begin  to  suffer;  and  at  a  stiil  later  period,  generally  from 
«ix  to  eighteen  months,  the  Ikjucs,  cartilages,  fibrous  membranes,  and  viscera  are 
tttucketl.  In  this  manner  are  produee<i  three  distinct  grou]i3  of  syphilis,  known, 
rc^pfclively,  as  primary,  secondary,  and  tertiary,  depending  ui»on  the  peculiar  modi- 
ficatiuns  of  the  specific  poison  to  which  the  malady  owes  its  origin.  To  these  Las 
l*t«ly  been  a<Med  another,  tlie  quaternary,  in  which  the  disease  is  8eate<l,  mainly,  in 
the  vistHRra,  as  the  brain,  lungs,  heart,  liver,  spleen,  kidneys,  and  testicles,  the  latter 

"which  may  be  regarded  as  external  viscera- 

'It  is  not  ray  intention  here  to  enter  into  an  account  of  the  history  of  the  origin  of 
*yphilis;  such  an  undertaking,  besides  involving  an  immetise  amount  of  research — - 
etiinological,  literary,  and  biltlical — would  be  entirely  out  of  place  in  a  treatise  of 
tliisdewription,  limited  as  it  is  to  the  practical  details  of  surgery  I  may  reniiirk, 
however,  that,  in  my  opinion,  it  is  great  folly  to  regard  the  disease  as  of  modem 
oriffin.  If  the  records  of  antiquity  could  be  fdlly  exphi^red,  it  cannot  be  doul>led 
that  we  should  discover  the  most  satisfactory  and  irrefragable  evidence  of  the  exist- 
ence of  syphilis  in  the  moat  remote  periods  of  gmnet}',  now  aggravated  and  now  kept 
in  abeyance,  according  to  the  habits  and  morals  of  the  various  races  of  mankind, 
lod  the  nature  of  the  climate  of  the  countries  in  which  they  dwelt.  If  the  history 
of  the  inner  life  of  Sodom  ami  Gomorrnboonld  he  laid  open  to  our  scrutiny,  it  woidd 
fbmish  a  pnge  to  the  history  of  prostitution  as  loathsome  and  disgusting  as  any 
affonlfil  by  the  vilest  and  most  depraved  cities  of  the  present  day,  either  In  the  Old. 
World  or  in  the  New. 

.£xp>erimcnts  performed  by  Turonne,  Diday,  and  others,  conclusively  show  that  soft 
icre  may  be  propagated  from  man  to  the  inferior  animals,  as  the  monkey,  cat, 
rabbit,  and  liorse,  and  from  these  hack  again  to  man.  In  no  instance,  however,  has 
inoculation  with  the  virus  of  a  liard  chancre  suecoeded  in  producing  a  similar  local 
affection  or  constitution.al  involvement. 

The  disease  invariably  arises  from  inoculation  with  a  pecoliar  poison^  known  us 
the  poison  of  syphilis  or  of  chancre.  Of  the  precise  nature  of  this  poison  all  that 
ii  known  is  that,  when  Inserted  into  the  tissues,  it  engenders  a  disease  similar  to 
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Itself,  the  resulting  sore  yielding  a  virus,  in  every  respect,  ulentical  with  tUat  wf 
funiislietl  it  in  the  first  iu!^laIlce.  Like  the  poison  of  8mall|mx,  it  is  a  peculiur 
poistui,  (.-aijable  of  repnxJuciug  itself,  and  of  multiplying  itsolf  by  zymosis.  The 
emalleut  iiiconueivalile  atom,  brought  in  contact  with  an  appropriate  surface,  s|>ee(lily 
develops  a  disease  which,  if  permitted  to  progress,  may  occasion  the  most  horrihie 
conse'iuences,  both  local  aod  cour^tilutional,  and  so  contaminate  the  solidu  and  fluids 
as  to  render  it  transinisaihle  from  the  parent  to  the  oHspring.  As  a  little  yeast  may 
impregnate  a  large  mass  of  dougli,  and  cause  a  ferment  that  shall  nlfect  every  par- 
ticle of  gluten  entering  into  its  composition,  so  a  little  syphilitic  virns,  so  minute 
as  to  he  utterly  inappreciable  by  our  senses,  may  atl'cct  the  whole  nyslem,  and  poison 
every  avenne  of  life  and  health.  Zymosis  having  fairty  commenced,  it  is  impossible, 
in  any  case,  unless  proper  means  be  adopted  to  counteract  it,  to  say  when  it  may 
cease,  or  what  may  be  its  ultimate  ctfects. 

The  pus  which  contains  the  syphilitic  virus,  and  which,  therefore,  serves  as  a  vebicle 
for  its  propagation,  does  not,  so  far  as  can  be  ascertained,  differ  from  pus  supplit?d 
by  ordinary  indammation,  cither  in  its  physical,  chemical,  or  microscopical  (duiracters. 
Thus,  it  may  be  thick  and  yellowish,  serous,  ichorous, or  plastic;  bland  or  acrid;  acid, 
alkaline,  or  neutral;  pure,  or  mixed  with  ailvcntitious  matter;  and,  lastly,  jHjrhaps 
even  animalcular,  although  this  point,  is  not  fully  settled.  The  siK-cific  property  of 
the  virus  is  not  destroyed  for  a  number  of  wi-eks,  if  the  pus  with  which  it  is  combined 
is  preserved  in  a  WL-ll-corkcd  vial;  resembling,  in  this  respect,  the  virus  of  vaccinia 
and  variola.  Sj)crino  relates  a  case  where  the  matter,  dried  uj)ou  the  point  of  a  lancet, 
was  successfully  inoeuhited  at  the  expiration  of  seven. months.  It  is  rendered  inert 
by  chemical  agents,  and  also  by  gangrene  of  the  tissues  infected  with  it. 

The  virus  docs  not  seem  to  have  any  particular  prwlilcction  for  age,  sex,  tejnpen^ 
mcnt,  or  occupation;  all  are  alike  liable  to  be  alfected  by  it.  Previous  disease  does 
not  prevent  its  action.  It  produces  its  peculiar  impression  most  readily  when  apulied 
to  n  clean  ulcerated  surface,  an  abrasion,  or  a  recent  wound;  but  inoculation  may 
take  place  independently  of  these  circumstances,  simply  from  the  introduction  of  the 
vims  into  a  mucous  follicle,  which  thus  serves  to  entangle  and  retain  it  until  its  struc- 
ture is  brought  tlioroughly  under  its  influence.  When  the  part  to  whiclj  fche  virus  is 
applied  is  perfectly  healthy,  several  d:iys  maj' elapse  before  it  is  impregnate*!;  or  it 
may  even  escape  entirely,  the  matter  which  contains  it  either  not  l>eing  able  to  pene- 
trate its  surface,  or  being  wifwid  off  before  the  occunx-nce  of  absorption.  For  the 
same  reason  a  person  thus  situated  may  communicate  the  poison  to  another  so  as  to 
give  rise  to  a  chancre,  while  he  himself  experiences  no  ill  effects.  Such  a  result  not 
unfrequently  occurs  in  women,  from  til e  entanglement  of  syphilitic  matter  in  the  folds 
of  the  raucous  membrane  of  the  vagina,  from  which  it  is  afterwards  transferred  to 
virile  organ  in  the  act  of  copulation. 

The  syphilitic  virns  may  be  communicated  in  various  ways ;  first,  and  most 
raonly,  by  sexual  intercourse;  secoiully,  by  kissing  or  sucking,  through  the  agency  of 
a  mucous  tutjercle  on  the  lip,  tongue,  or  nipple;  thirdly,  b}' unuutund  connection, 
giving  rise  to  cliancre  of  the  anus  and  perineum;  fourthlv,  by  linen,  towels,  pipes, 
spoons,  tumblers,  pencils,  bank-notes,  and  other  articles;  fifthly,  by  snrgical  instru- 
ments, sponges,  Hud  dressings;  sixthly,  by  chamber-pots  and  water-closets ;  and,  lastly, 
by  the  fingers  of  the  alfected  individual.  In  this  m.Hnner  a  patient  may  inoculate  his 
lips,  nose,  eyelids,  or  any  abraded,  raw,  or  open  surface  u|wn  any  portion  of  the  body. 
In  this  wny,  too,  accoucheurs  sometimes  inoculate  tlieir  fingers  in  examining  women 
laboring  under  chancre  of  the  vulva,  vagina,  or  uterus.  8y[>hili9  has  been  contracted 
by  chewing  the  stumps  of  segars;  and  during  the  late  war  numerous  cases  occurretl 
in  which  it  was  communicated  by  vaccinating  soldiers  with  lymjih  from  infected 
persons.  In  the  vatley  of  Rivalta,  in  Piedmont,  in  1861,  nearly  fifty  children  suffered 
almost  simultaneously  from  this  form  of  inoculation,  several  of  them  having  died 
before  the  true  nature  of  the  disease  was  suspected. 

It  is  still  a  mooted  point  whether  the  virus  of  syphilis  begins  to  act  the  moment  it 
comes  in  contact  with  the  living  tissues,  or  whether,  alter  having  been  absorbed  by 
them,  it  remains  there  in  a  state  of  latency,  as  is  supposed  by  some  to  be  the  case  in 
int^culation  in  !ivdropb(»liin.  Without  attempting  to  decide  this  question,  for  which 
our  data  are  perhaps  still  insurticient,  it  is  reasonai)le  to  infer  that  the  effec^ts  vary,  in 
different  cases  and  imder  different  cireiunstances,  according  to  the  structure  of  the 
inoculated  surface,  the  tuitural  susceptibility  of  the  part,  the  purity  niid  <pmiitity 
of  the  poison,  and  the  degree  of  the  resulting  inflammation.    It  is  well  known  that. 
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tolenbly  <Iistinct  chaD<.'re  is  sometimes  forineil  within  tlie  firat  forty-ei)jht  liours  after 
iinini|mret'Ouneetion,  whereas  at  oilier  tiitiefi  {lii.-i  resiilt  does  not  follow  under  several 
irivks.  The  probtibilily  13  that  the  actual  latfiiev  of  tlie  virus  is  very  short,  and 
that.  Iik«  other  zymotic  poisons,  it  bejrjns  to  ael,  although  imperceptibly,  within  a 
vrn-  bripf  space  after  its  insertion.  Such  a  conclusion  certainiy  derives  material 
»u|jp<irt  from  what  occurs  in  urtilicial  inoculution,  in  which  the  i)erio(l  of  latency  i;* 
thwi  comparatively  brief. 

SECT.  II. — PaiMABT  SYPniLTS. 

PriiDRry  syphilis  consists,  as  already  stated,  of  chancre  and  bubo,  that  is,  of  an 
ul«rof  the  genital  organs,  and  of  a  swelling  of  the  lyinjdiatic  glands  of  the  groin, 
oftvn  eventuating  in  suppuration  and  other  bad  etfects.  So  long  as  the  disease  is 
limiUil  lo  these  structures,  it  is  stnctly  local ;  but  wheu  it  passes  beyond  them,  so  as 
toalfa't  the  system,  it  is  constitutionril. 

1.   CHANCRE. 

Ifn  small  quantity  of  matter  l>e  taken  from  nn  ulceratinfj  chancre,  and  inserted  with 
tJif  point  of  a  lancet  into  the  suli.staiicf  of  the  skin,  ijuiiicdiattly  btint-ath  the  cpiilerinis, 
lie  earliest  etfect,  manifesting  itself  within  the  first  twenty-foifr  hours,  will  be  a  little 
reddish  si^eck,  looking  very  much  Like  a  flea-bite,  and  denolive  of  very  sliji;ht  iuflutn- 
matioii,  such,  for  esam[>le,  as  might  be  supposed  to  residt  fr<ira  atjy  little  puncture 
imlepoiidcntly  of  the  operation  of  any  speciOc  virus,  Dnring  the  next  twcuty-four 
Iwur*,  the  part  exhibits  the  appearance  of  a  minute  papule,  or  little  swelling,  some- 
what elevated  aix>ve  the  surrounding  level,  ami  encircled  by  a  faint,  narrow,  rose- 
niored  art^ola.  From  the  third  to  the  fourth  day  the  pajiule  assumes  the  form  of  a 
•lisicli',  the  epidermis  InMng  raised  by  a  drop  of  whitish,  iwurl-colored  serosity;  the 
inflHiutn.'ition  is  more  considerable,  and  the  areola  is  larger  anrl  of  a  deeper  hue.  At 
tlie  end  of  this  period  the  vesicle  is  transformed  into  a  pustule;  that  is,  the  inocu- 
lated part  is  filled  with  pus,  its  centre  is  gradually  de[)ressed,  and  the  areola  acfpiircs 
it»  most  distinctive  features.  From  the  fifth  to  the  sixth  day  the  structures  iniine- 
(littely  around  the  se.at  of  the  disease  undergo  a  remarkable  change;  hitherto  they 
IuhI  been  quite  soft,  or,  at  most,  only  somevvluit  (cdeimilons,  but  now  they  are  indu- 
nit*«l  from  the  deposition  of  [ilastic  matter,  and  feel,  when  i)ressed  between  the  thumb 
and  finger,  like  a  mass  of  filirocartilage,  or  tolerably  Hrm  cheese,  with  a  sliglifc  sense 
i»f  el»*iticity .  Having  assumed  this  character,  the  sore  is  possessed  of  the  reqtiisite 
|iro|)erties  for  supplying  infecting  mjitter,  of  which,  up  to  this  moment,  it  wu«  desti' 
lute.  At  the  expiration  of  the  sixth  day,  the  pustule  begins  to  turn  dark,  its  contents 
"oliJify,  and  a  firm,  thick  scab  forms,  composed  of  several  strata,  and  having  the 
"liape  of  a  truncated  cone,  with  a  depressed  apex.  Should  the  scab  now  fall  otf,  or 
be  accidentally  removed,  a  large,  deep  nicer  will  be  exposed,  having  an  excavated 
appearance,  as  if  it  had  l»een  sco()[K'd  out  with  a  punch,  its  edges  being  steep  and 
tJy  ragtred,  its  b*tttoin  incrustcd  with  a  layer  of  grayish,  aplastic  lymph,  and  its 
hiird.  firm,  and  slightlj*  elastic  like  lilirri-cartilage.  The  discharge  is  generally 
tliin,  sEiuions,  or  ichorous,  witliont  any  of  the  properties  whatever  of  laudable  or 
titoillhy  pus.  The  ulcer  thus  formed  constitutes  what  is  termed  an  indurated  chancre, 
or,  fyom  the  faculty  which  it  jtossessfs  of  coiiUiminaling  the  system,  the  iufeeting 
diancr«.  It  is  also  not  unfrequently  called  the  llunterian  chancre,  as  it  was  first 
accaralely  descrilied  by  Mr.  John  llnnU-r  in  his  treatise  on  the  venereal  disease.  It 
will  thus  he  perceived  that,  although  the  poisi)n  doubtless  begins  lo  act  at  an  early 
|«riod  after  inoculation,  it  reipiires  some  time  to  produce  a  true  sy|>hilitic  sore,  and 
that  the  local  disease  itself  consists  of  several  well-marked  stages,  running,  however, 
gru'lually  into  each  other;  the  first  distinct  evidence  of  Its  presence  being  a  papule, 
ind  a  vesicle,  and  the  third  a  pustule,  followed  by  a  hardene^l  liase  and  an 
ulcer,  iiathed  with  infecting  matter,  which  is  capable  of  contaminating  the 
ODOStitution,  fluids  as  well  as  solids. 

Although  a  chancre  nvay  occur  on  any  part  of  the  body,  yet  as  it  is  by  far  most 
eotnmon  on  the  genital  organs,  it  is  here  that  it  has  been  studied  with  the  greatest 
Cftfc  and  attention.  Its  favorite  sites  arc  the  head  of  the  penis  and  prepuce,  the 
Tulvft,  vagina,  and   uterus.     The  disease  may  also  attack  th'  in   both  sexes, 

<9ip«ciully  in  the  male,  although  the  occurrence  is  very  uii  ay  portion  of 
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the  hefid  anrl  fortskiii  of  the  penis  may  be  affected,  but,  of  the  former,  the  gutter 
just  iK'liiiid  the  corona,  ami  the  siirfiice  on  eiich  sule  of  the  freniim,  are  most  liable  to 
he  involved,  (Voni  the  eireumslamre  that  theHe  parts  are  particularly  apt  to  retain  the 
infecting  matter;  fur  the  name  rensoii  the  free  extremity  of  llie  prepuce  is  very 
prone  to  siitTer.  A  severe  chnnere  oee:isioMnlly  forms  on  the  body  or  at  the  root  of 
the  penis.  In  the  female  tlie  disease  somet  imta  occura  ou  the  perineum,  on  the  outer 
suifacii  of  the  labium,  and  around  the  anus. 

A  eliniicre  tipou  the  mucous  surface  of  the  genital  organs  does  not  always  pass 
through  the  same  regular  stages  as  a  chancre  u|)on  the  skin  from  artificial  inocula- 
tion. On  the  conlnirv,  it  Inqncntl}'  begins  as  an  ulcer,  from  the  direct  contact  of 
the  matter  with  the  ahraded  surfnce,  or  a  scratch,  and  in  such  an  event  the  evolution 
of  the  disease  is  atways  peculiarly  rapid  and  welt  ninrkod.  At  other  times,  again,  it 
comtnences  as  a  boil,  or  as  an  abscess,  as  when  the  inoculation  has  taken  place  fmm 
the  insinuation  of  the  poison  into  tlie  orifice  of  a  mucous  follicle.  Under  -such  cir- 
ciimstanccB,  the  tflaud  swells  ami  becomes  8oftene<l,  and  is  soon  after  completely 
destroyed.  Moreover,  it  is  important  to  remember  that  tlie  vesicular  and  pustular 
stages  above descri lied  mayhaA  e  passed  b^^  unnoticed,  and  that, cnsequentlv,  when  the 
sore  is  first  inspected,  it  may  possess  all  the  characters  of  a  welUlcfined  chancre.  No 
general  synijitoms  precede  or  usher  in  the  local  disease,  whatever  mny  be  the  form 
in  which  it  l)egin8;  the  only  tiling,  perlmjis,  that  the  patient  is  conscious  of  is  a 
slight  soiisation  of  heat,  a  little  itching, ajad  an  increase  of  the  sensibility  of  the  part 
at  tlie  seat  of  tiie  infection. 

Chancre  presents  itself  under  two  varieties  of  form,  the  indurated  and  the  non- 
indurated  or  soft,  all  other  distinctions  being  now  abandoned,  on  the  ground  that, 
whatever  differences  of  appearances  the  sore  may  exhibit,  they  arc  solely  (ind  entirely 
accidental,  and,  therefore,  altogether  iiidepemlcnt  of  tlie  nature  of  the  syphilitic 
virus.  It  is  im|>038il>le,  in  the  actual  state  of  the  science,  to  determine  why  one 
person  should  have  a  hard  and  another  a  soft  cl  ancre.  In  the  adjudication  of  such 
a  question  it  will  not  do  to  invoke  the  existence  of  a  corresponding  numl>er  of  poisons; 
to  do  so,  would  be  to  destroy  the  unity  of  the  disease,  and  to  invest  tlie  snbject  with 
inextricable  confusion.  The  most  philosophical  course,  in  the  absence  of  facts,  is 
to  assunte  that  there  is  really  only  one  virus,  but  that  this  virus  is  capable  of  being 
so  mwlihcd  in  its  character,  by  local  and  coustilutional  causes,  or  bj'  internal  and 
extrinsic  circumstances,  as  to  produce  effects  apjiarcntly  the  very  opposite  of  each 
Other  ill  ditreront  inclividiials.  How  t4se  can  we  explain  the  occurrence  of  indurated 
and  non-indurated  sores  upon  the  genital  organs?  Tlio  laws  of  disease  have  their 
irregularities  and  anomalies  not  less  th.in  tlie  laws  of  health;  exceptions  meet  as 
everywhere,  and  it  would,  indeed,  be  very  singulnr  if  they  should  be  altogether  want- 
ing in  sj'philitic  atl'ectioiis.  In  the  production  of  the  two  varieties  of  chancre  here 
allinled  to,  some  powerful  modifying  circumstances  must  bt^  in  operation,  shaping, 
influencinii;,  an,i  controlling  the  result.  Smallpox,  scarlatina,  measles,  and  other 
eruptive  diseases  are  subject  to  remarkable  departures  from  the  natural  standard, 
ami  yet  no  sensi1»!c  patht)logist  would  for  an  instant  suppose  that  eve r}'  new  feature 
exhiiiitcd  by  these  atlectioiis  was  indicative  of  the  existence  of  a  new  poison.  The 
modifying  cause,  whatever  it  lie,  may  exist  in  the  inoculated  structures,  in  the 
jfccidiar  nature  of  the  jms  containing  the  sfiecHic  virus,  in  the  specific  virus  itself,  or 
in  tiip  state  r)f  the  confttilntion,  or  in  all  these  circumstances  combined. 

There  are  some  pei-sons  who  are,  ai^parently,  proof  against  infection  from  certain 
p.f'l^ons,  however  frequonily  or  thoroughly  they  may  be  exposed  to  their  influence. 
1 1  i**  only  necessary  to  refer  to  scarlatina,  which  sometimes  artects  entire  families, 
witi)  the  exception,  perhaps,  of  one  or  two  members,  who,  from  some  inscrutable 
cause,  pass  unscathed  through  repeated  epidemics,  •lesolating  whole  communities. 
Some  men  never  contract  gonorrhtea.  while  others  cannot  touch  an  infected  woman 
without  severe  and  protracted  siitrering.  Chancre  is  governed  by  similar  laws. 
Some  men  never  contract  it,  no  mnttcr  how  often  thej"  may  expose  themselves  to 
inoculation.  The  cause  of  this  immunity  is  doutitless  some  constitutional  pecu- 
liarity, of  the  precise  nature  of  which  we  are  ignorant. 

The  idea  that  there  are  two  separate  and  distinct  varieties  of  syphilitic  poison 
seems  now  to  be  pretty  gcncrallv  admitted  liy  Ricord  and  his  discij)les.  In  this 
country  the  doctrine  is  warmly  advocated  by  Dr.  Burastead,  in  his  excellent  trt^atiee 
on  *' Venereal  Diseases,"  originally  published  in  1861.  According  to  this  view,  the 
indurated  ulcer  alone  is  an  infecting  ulcer,  that  is,  a  chancre  capable  of  furnishing  p 
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tinid  which,  if  conveyetl  into  the  system,  may  contaminate  tbc  soliils  and  fluiila  in 
jiicli  a  i/ianner,  and  to  such  au  extent,  as  to  give  rise  to  sL-condary  and  tcrliary  acci- 
di-nis.  Tli»'  nou-iudiiratfd  chancre,  on  the  coiilrarv,  is  a  purely  local  affection,  ot'^en 
IMublwome,  it  is  true,  hut  never  const itutinnally  infeclioiis.  My  own  ohservations 
lM<i  me  to  infer  that,  while  there  are  really  Ivmj  varieties  of  chancre,  the  indurated 
tiid  Uie  soft,  as  described  liy  modern  8_\ idiilngiuijljtii'H,  they  do  not  by  any  means 
possess  the  properties  whicli  they  aseril)e  to  itietu,  Tlie  hard  chancre  is  untiues- 
lional'ly  most  frequently  foUovveil  by  iijeDcral  syiiiptoins,  but  to  maintain  that  it  is  so 
exclusively,  is  what  I  cannot,  without  rnrtbcr  light,  admit.  So  Kir  from  giving  my 
adhesion  to  such  a  doctrine,  I  have  had  the  nu»t  unequivocal  evidence,  iti  numerous 
tBStaoiCS,  of  the  infecting  properties  of  the  soil  chancre.  Indeed,  1  am  satisfied 
thltsouie  of  the  very  worst  cases  of  secondary  and  tertiary  pypliilis  that  I  have  ever 
titnessed  were  cases  of  this  description;  orijrit«Mtin<i  getierally  in  very  smidl  sores 
upon  the  prepuce  or  head  of  the  penis,  |»erfeclly  solt,  very  superficial,  manifesting  no 
disposition  to  spread,  and  soou  completely  disuppearinp.  Such  sores  not  uufre- 
qiieiitly  exist  without  the  kuowleili^e  of  the  |>.'(ti»Mit,  their  discovery  beinnf,  jterhaj)s, 
pilit'ly  accidental,  and  it  is  demblless  tins  foiin  of  ulcer  which  has  given  rise  to  the 
ilwunl  notion,  not  yet  entirely  exploded,  of  the  possibility  of  the  formation  of  bubo 
mtiioul  the  precedence  or  concomitunce  of  chaucre. 

Out' of  the  most  able  and  uncompromising  advocates  of  the  nnicity  of  the  syphi- 
litic poison  of  the  present  day  is  Mr.  Morgan,  of  Dublin,  who  declares  that  at  the 
Lock  Hospital,  and  other  public  institutions  of  that  cit}',  the  soil  chancre  is  fre- 
queatiy  followed  liy  the  most  violent  constitutional  syi^ptoms,  and  the  hard  occa- 
sionally by  very  mild  onen.  lie  thinks  that  locality'  and  other  causes  exert  great 
iiiDueiice  upon  the  nature  of  the  serondnry  etfects. 

The  rharucters  of  the  inijiinited  ciciricre  may  be  deduced  fVom  the  account  already 
gimi  of  artiticLol  inocidittinn  of  the  skin,  which  art'ords  its  best  type.  In  order,  how- 
ever, to  contrast  its  features  with  tlioyc  of  tlic  pofi  chancre,  it  may  be  well  here  to 
wpnxluce  the  descrii)tion  of  the  principal  phenomena  which  mark  its  progress. 

The  indurated  rhamrt'^  fig.  73,  is  usually  rounded,  or  somculmt  oval,  and  varies 
iu  Hze  from  the  diameter  of  a  sjilit  pea  to  that  of  a  five-cent  piece.  Its  surface  is 
lioUow,  as  if  scooped  out,  and  is  incrustcd  with  a  Inyer  of  very 
firmly  ailberent  lymph,  of  a  dirty-grnyi'^h  color.  The  edges  of  the 
ukware  hard,  slightly  elevated,  and  inclined  a  little  slopingly 
from  Within  outwards.  The  base  is  well  delined  and  retnark- 
•1)1)  bard,  feeling,  if  pressed  between  the  thumb  and  tiiiger,  like 
t  bulluu  of  libro-caitilaijc,  or,  to  eraplfty  the  comparison  of 
Benjaiuiu  liell,  like  a  split  pea,  set  iu  the  tissues  immediately 
wuuud  the  chancre.  The  imluration  generally  begins  about  the 
Milt  uf  tiie  fifth  day,  aud  attains  its  maximum  develnjunent 
Itflwf't'U  the  tentli  aud  tweltlh.  OccasioiuiUy  it  precedes  the 
ukicralion,  and,  on  the  other  hand,  it  may  not  occur  until 
«fter  the  comiiletion  of  cicatrizatiim.  It  frequently  pcrwista 
long  after  the  primary  sore  is  healetl,  or  it  may  disappear,  and 
thcu,  perhaps,  recur  a  second,  third,  or  even  fourth  time,  witli  or  without  ulceration, 
It  lliL'  site  of  the  old  chancre.  The  amount  of  induration  is  usually  less  on  the 
prvpace  than  on  the  head  of  the  penis,  the  nature  of  the  affected  tissues  doubtless 
inlluenciug  the  result. 

The  cause  of  the  in<iuration  is  a  deposit  of  fibrin,  which,  however,  soon  degenerates 
into  a  substance  similar  to  that  of  a  gtimniy  tumor  of  the  intemal  organs,  inler- 
«I>er«ed  with  hypcrtrophietl  cellular  tissue,  amorphous  matter,  tibro-plastic  nodules, 
nucleated  cells,  and  fibro-plastic  fusiform  corpuscles.  The  matter  surrronuds  the 
dwncre  evenly  and  completely,  forming  a  distinct  and  wctl-deliucd  wjdl  around  it, 
wiUiOut  any  bleu<iing  into  the  surrounding  tissues.  Oil  globules,  granules,  and  pig- 
iDeiit  are  also  freipiently  present,  especially  in  old  chancres. 

The  indurateil  chancre,  if  not  generally  solitary,  is  certainly  so,  on  an  average,  in 
»bout  three  cases  otit  of  every  four;  for  I  find  that,  of  1584  cases  observed  >»y  Fournier, 
Clerc,  Hammond,  and  Le  Fort,  405  onl}-  were  multiple.  Occasionally,  though  rarely, 
Utc  number  ranges  from  two  to  six,  or  even  as  high  as  nineteen,  as  in  an  instance 
vitiietuM.-4'l  l)y  Fournier.  It  has  no  distinct  areola;  its  march  is  inflolcnt*.  and  it  fur- 
ai»bes  a  thin,  serous,  s«nguinolent,  or  ichorous  fluid,  smail  in  tpiantity,  and  diflicult 
of  inoculation.     It  never  forms  true  pus,  unless  it  has  been  violently  irritated,  or 
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iiioculnted  with  the  matter  of  soft  chancre.  Hence,  unless  the  secretion  come  In 
coiitnct  witli  11  raw  siirfiicc,  or  a  surlace  well  adaj^ted  fttr  its  absorption,  a  second 
chancre  bcUloui  ari^5e^  during  the  iiroyrrerts  nf  tiie  primary  one.  Anotlier  (V-ature  of 
tlic  indurated  chancre  is  its  extreme  liability  to  infect  the  lyra|ihntic  glande  and 
the  general  system,  lew  persons,  if  any,  escaping  contamination  ailcr  it  has  reached 
maturity. 

The  ifiuft  chancre — the  so-called  chancroid  of  modern  syphili^grsiphers — also  g^.'n^- 
rally  nf  a  roundetl  foiin,  but  less  regularly  so  than  the  hard,  is  much  more  frequent 
than  the  latter,  and  la  often  multiple,  from  three  to  eix  or  eight  occasionally  occurring 
in  the  same  subject.  It  is  most  common  at  the  free  margin  of  the  pre[)Hce.  and  at, or 
just  beiund,  the  corona  of  the  penis.  A  nuiiiber  of  soil  chancres  olten  arise  simul- 
taneimsly,  and  others  are  liable  to  form  during  their  i)rogress  from  fresh  inoculation, 
or  from  the  mere  contact  of  their  own  secretion  with  the  surnnindinp  parts.  Not 
long  ago  I  had  under  my  charge  a  married  woman,  upwards  of  tiftv  years  of  age, 
why  h:\il  forty  sores  of  this  kind,  from  the  size  of  a  mustard  seed  to  that  of  a  tbrce- 
ceut  j)i<'i-e,  on  the  vulva  ami  porininim.  The  surface  of  the  soft  chancre  is  su|)erticial, 
flat,  uneven,  and  coated  with  a  grayish,  whitish,  or  dirty  drab-oolored  deposit.  It  has 
frequently  a  worm-eaten  appearance.  When  the  sore  is  seateil  on  the  head  of  the 
penis,  its  edges  are  steep  and  abrupt,  as  if  it  had  ln-^Mi  made  with  a  punch,  but  on  the 
prepuce  they  are  cenerally  overhanging,  siojting  or  shelving,  extremelj-  raggetl,  and 
less  close!}'  identified  than  those  of  the  hard  chancre  with  the  neighboring  i^trncturea. 
The  liase  of  the  cb.ancre  is  entirely'  free  from  induration,  except  in  very  rare  cases  in 
which  irritating  npplications  have  )>een  used,  causing  an  increase  of  int1amra.Htion 
with  plastic  deposit. 

The  sol't  chancre  has  generally  a  disposition  to  spread,  and,  in  persons  of  a  broken 
constitution,  oJlen  runs  into  phagedenic  action.  It  fumisliesan  abundance  of  purulent 
fluid,  which  is  highly  infectious,  and,  therefore,  readily  inoculalile,  thus  aocounling. 
as  ali"eady  stated,  for  the  ninltiplication  of  ulcers  during  the  jirogrcss  of  the  disease, 
one  sore  being  .idded  to  aiiotlier  from  the  dissemination  of  the  matter  over  the 
adjoining  surface.  The  soft  chancre  is  frequently,  but  not  generally,  followed  by 
bubo,  the  disease  being  usually  limited  to  the  8upci"fieial  glands,  which,  becoming 
gradually  inflamed,  and  swollen,  rapidly  suppurate,  and  form  a  large  ulcer,  the  matter, 
like  that  of  the  chancre,  to  which  the  bul.io  owes  its  origin,  Vicing  for  a  time  inoeiilahle, 
and  capable,  in  tuni,  of  producing  a  soft  chancre.  Finally,  the  soft,  chancre  often 
alTects  the  system,  giving  rise  to  secondary  and  tertiary  8ymi»toin8 ;  attacks  of  this 
kind,  however,  are  much  less  common  than  in  the  indurated  variety,  though  the  effects 
are  frequently  not  less  deplorable. 

Great  difference  exists  in  regard  to  the  relative  frequencj'  of  hard  and  soft;  chancres. 
Of  10,000  cases  observed  by  Piichc  at  the  ITopital  du  Midi  in  Paris,  SO^.^i  were  soft, 
and  1055  wore  hard.  Le  Fort,  on  the  otlicr  hrnd,  finds  that  of  ISO.'J  cases  of  the 
disease,  951  belonged  to  the  former  class,  and  83S  to  the  latter.  Dr.  Hardie.  of  the 
British  Armj-,  ascertained  that  the  proj^>rtion  of  soft,  to  hard  chancre  in  303  oases 
was  about  two  to  one.  It  is  probai  le  that  the  relative  frequency  of  the  two  sj>ecie« 
is  modified  by  loc-al  and  constitutional  causes,  as  the  {>eculiar  character  of  the  |)oisou, 
and  the  condition  of  tiie  system  at  the  time  of  the  expusure.  Military  surgeons  have 
noticed  that  soft  chancre  prevails  in  one  garrison,  and  hard  in  another;  .and  it  is  not 
unlikely  that  similar  occurrences  take  place  amonj  the  residents  of  towns  and  cities. 

The  period  of  incubation  also  varies  materially  in  the  two  diseases.  In  soft  chancre 
it  isgener.ally  very  short.  Indeed,  well-marked  symptomsoften  appearwithin  the  first 
forty -eight  hours.  Of  fififi  cases  of  soft  chancre  observed  by  Le  Fort,  51(1  alL-iined 
their  full  development  by  the  end  of  a  week.  The  indurated  chancre,  on  the  contniry, 
is  seldom  [>erfect]y  formed  under  a  fort,iiight.  According  to  Le  Fort,  the  mean  |teriod 
of  incubation  is  nineteen  days.  In  43H  cases,  the  dise.ase  appeared  in  only  5  cases 
between  the  second  and  fonrtli  days,  and  in  only  fiO  cases  between  the  fifth  and 
eighth  days.  Diday  has  reported  Hi  cases  in  which  the  mean  dur.ntion  was  fonrtc'cn 
days,  and  Chabalier  iltl  cases,  with  an  average  interval  of  eighteen  days.  Similar 
testimony  in  regard  to  the  tarilv  development  of  hard  chancre  has  been  furnished  by 
Castelnau,  Oibcrt,  Rollet.  Humstead,  Bellehomrae,  Martin,  and  other  syphilograpbers. 
The  fact,  «ndce<l,  is  familiar  to  every  experienced  practitioner. 

It  is  well  known  that,  in  some  indindnals.  soft  chancres  produce  hard  chancres, 
and  hard  ch.ancres  soft,  although,  as  a  general  law,  like  creates  like.  Another  fact, 
of  no  little  interest  as  it  regards  the  unicity  of  the  syphilitic  virus,  is  tlu 
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Aiid  soft  chancres  not  unfrequently  follow  inocuhition  with  the  matter  of  raucous 
tuberck'js,  a  very  cuinniuii  disease  of  tbe  labiii  of  the  female  awl  of  the  li[}s  and 
tuDgue  of  liolh  sexes. 

The  iK'riod  diiriuy;  which  a  chancre  retains  its  siKJcific  chamcter  is  liable  to  consider- 
Hble  diversity.     Occasioufiliy,  th<ju>jch  rurely,  it  loses  its  infectiii;i  pi'o]XM'ties  iti  from 
ten  da^s  io  a  fortnight.     Tlie  average  time,  however,  is  much  lonjier;  and,  on  the 
other  bniKl,  an  iu^slauce  now  and  then  oeeiirs  where  the  iioisoii  ftjutiniies  to  be  formed 
formally  consecutive  months.     Asa  gi-iieral  rule,  no  paUenl   is  safe  so  lonif  us  the 
uleiT  is  not  in  a  wraiiulatini?  e(jnditioii.     'I'he  observations  of  Kieord  tend  U)  )^llo^v 
ibat  one  attack  of  imlu rated  chanere  elfeelually  protcets  both  the  part  and  system 
against  a  second  attack,  the  Hyphiiitic  poison  tlius  resembling,  in  its  habits,  the  poison 
of  smaUpox;  the  soil  chancre,  on  tbe  contrary,  exercises  no  sticli  iuBnenee,  one  attack 
ftflbnling  no  immunity  against  another.     My  experience  leads  me  to  believe  that  this 
conclusion  »hoidd  be  receiveil  with  j^reat  reserve. 
The  two  va^ictie^j  of  chancre  now  (h^seribed  are  liable  to  be  modified  in  their  appear- 
Bces,  proj»res3,  and  modes  of  termination  by  loctd  and  constitutional  circumstances, 
BMiig  wliieh  the  mo>t  important  are  the  want  of  ch'anliness  and  the  degree  of  the 
cotu-ouiit:uit  intlammation.tiie  halutsof  the  individual,  the  state  of  the  ifeneral  health 
at  tile  time  of  the  inoculation,  and  the  supervention  of  intercurrent  diwascs.     The 
iiiflueuce  which  these  several  causes  are  capable  of  exerting  i'^,  in  many  cases,  so  great 
«s  to  change  tlic  whole  outward  features  of  theexi:>tiug  ulcer;  heuoe  those  numerous 
diviMiins  anil  subdivisions  of  chuncre  whieli,even  up  to  the  present  moment,  disfigure 
llie  uunienclature  of  syphilis,,  an«l  whieh  have  tended  so  niUeh  to  emltarrass  the  pro- 
gress of  our  knowledge.     It  is  impossible  for  this  disease  to  observe  the  same  uniform 
course  in  every  instance;  alterations  are  inevitable,  and  must  ollen  occur  despite  the 
utmiwt  caution  botii  of  the  patient  and  his  attendant.     In  this  respect,  a  chancre 
bolds  the  same  relation  as  an  ordinary  ulcer,  ]n*e8enting  one  appearance  to-dny  and 
aaotlier  lo-niorrow;  now  highly  indamed,  and  now  almoist  free  from  irritation;  at 
OIK-  time  in  a  healing  condition,  and  at  another  ready  to  commit  the  most  destructive 
ravaiies.     Out  of  these  ap|>earances,  or  varieties  of  a]jpearance3,  have  sprung  the 
Ho-.alled  intlaminalory,  diphtheritic,  phagedenic,  and  sdougliing  chancres,  with  several 
ollars  whiirh   it   is  imneeessary  here  to  aielitioii.     8neh  oeeurrences  ctinstitute  eora- 
plii'iitiixis  of  disease   rather  than   speeies   and  varieties,  for  they  are  lial)hf  to   take 
pliia' in  all  s<jres,  whatever  their  charaeter,  whctiier  simple  or  malignant,  s|)ecific  or 
Common.     There  is  reason  to  iielieve  that  in  syphilis  the  specilie.  poison  may  some- 
tinii's  undergo  such  a  nidieal  ehange  as  to  adapt  it,  in  an  esiK-eia!  manner,  for  the 
proiiiif'tion  of  these  ditferences  in  the  a[>peRranees  of  the  lot-al  atiection.     Fromiscu- 
oua  intercourse  with  badly  diseased  women,  particularly  if  they  are  foreigners,  and 
rpceive  the  embraces  of  a  considerable  riunil»er  of  men  in  raj)id  snccession,  would 
mm  to  be  a  powerful  predisposing  cause  nf  these  accidents.     It  was  ol>serve<l  by  the 
«ur;>eous  who  accompanied  the  l?ntish  army  into  Portugal  that  many  of  the  soldiers 
*tio  had  connection  with  the  native  i^rostitntes  suflered  severely  frcin  phagedenic  and 
enujireuous  ulcers,  while  the  residents  of  the  country  experienced  very  little  trouble, 
anil  Usually  sot m  recovered  from  the  vtfeet^;  of  the  diseas*-.     The   French  soldiers, 
•Inriiig  Bonaparte's  camjiaign  in  Egypt,  .suffered  in  the  same  manner.     Similar  phe- 
DOinena  are  frequently  witnessed  in  llie  inmates  of  the  houses  of  ill-fame  in  crowded 
cities.     Thus,  in  London,  in  8 wan  Alley,  a  narrosv  lane,  celebrited  as   the  residence 
of  tbe  humblest  class  of  pnistitulea,  li;ilf-,starved,  bailly  clotlied,  nearly  constantly 
intoxjeated,  and  having  frequent   intercourse  every  day  with  iWtby  lascars  and  nther 
Ta^ihonds,  many  of  the  cases  of  chancre  assume  the  worst  possible  t.y|»e,  running 
rapidly  into  pbagedeuic  action,  and  often  causing  frightful  ravages  and  even  loss  of 
life.    Examples  of  a  like  kind  came  under  my  observation  in  tins  city,  in  lH21,  8, 
anil  0,  in   the   Philadelphia  Almshouse,  and    in   the  numerous  brothels  whieh  then 
existed  among  the  low  lilacks  and  whites  south  of  I'ine  Slivet. 

A  "mixed"  form  of  ehancre.  causeil,  as  is  allege<l,  by  the  commingling  and  opt?- 
rition  of  the  poisons  of  the  hard  and  soft  varieties  of  the  disease,  has  lately  attraetcd 
•  good  deal  of  attention,  and  is  believed  to  lie  of  more  funiuent  uccurienee  tlian  is 
gi'liiTiilly  sn[.i[)osed.  Sigmund,  who  has  maile  this  lorm  of  sore  a  s[>ceinl  stu<Ij', 
illociilulHd  the  |)ns  of  a  solt,  contagious  etiancre  njmn  the  inlilt  rated  tissues  of  a  hard 
papule,  the  surface  of  nhicli  had  remained  unbioken.  In  li'ss  than  two  ilays  a  su[)- 
piiRiting  idccr  was  e-stnblisheil,  presenting  the  prineipal  fiatures  of  a  llnnterisin 
cliaiicre.  and  rendering  it  thus  apparent  that  the  so-called  two  poi^jons  may  occasionally 
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be  inoculated  simultaneously  or  successivelj'.  The  mixed  sore,  wlion  fully  tievelopcd, 
ia  soft  on  tlie  surfnt'e,  and  iiidtiraU'il  ftt  llie  boliom  or  ileop  portion,  w  here,  couse- 
quL'iitly,  aei'ordiiig  to  lliose  wlio  believe  in  the  duality  of  the  ayphilitie  >iru9,  the 
true  **  infecting"  matter  resides. 

All  chancres  are  intlamruutory  affections,  and  it  is  therefore  onlj-  when  the  con- 
comitant action  assuniL's  a  grave  type  that  it  can  be  regarded  as  unnatural.  Under 
such  circumstances,  the  cluiracterislic  symptoms  consist  of  inordinate  pain  and 
ewelliii;ii  of  the  parts  more  direct]}"  involved  in  the  flisease,  accompanied  by  an  in- 
creaae  of  discoloration,  and  an  unhealthy  a^lJlect  of  the  ulcer,  which  is  the  wat  of  a 
thin,  ichorous  <li.scharge,  more  or  less  aluintlaut,  and  generally  a  g<HKl  deal  irritating. 
Morl>id  erections  are  frequent,  the  prepuce  is  disposed  to  be  ix'dematuus,  and  the 
whole  organ  appears  to  be  eidarged,  especially  the  anterior  extremity.  When  the 
inflammatory  action  transcends  certain  liuiits,  it  may  pass  into  gangrene  or  destruc- 
tive ulceration,  as  occasionally  happens  in  common  ulcers  of  the  leg,  and  from  similar 
causes,  especially  from  excessive  itidulgeme  in  the  use  of  ardent  spirits,  loss  of  sleep, 
bad  !iiv,  an  impoverished  diet,  and  inrproper  courses  <tf  mercury.  Or,  the  overaction 
may  be  brought  on  by  a  |ilethoric  stale  of  the  system,  and  a  neglect  of  the  requisite 
depletion.  1  liave  seen  gangrene  ami  phagedenic  ulcerntion  of  the  genital  organs 
of  Ixfth  sexes  occur  at  a  very  early  peritid,  in  consequence,  apparently,  merely  of  too 
active  a  course  of  treatment  soon  after  the  establishment  of  the  disease,  and  such 
cases  are  sometimes  characterize*!  by  extnionlinary  rapidity  of  progress,  the  sutTcring 
paita  being,  as  it  were,  overwliclme<l  by  the  disease. 

I'hmiedrna  is  a  rare  conipiicatiim  of  chniiore,  especially  in  the  better  classes  of 
suV»jects :  it  is  amdogons,  in  its  worst  forms,  to  hospital  gangrene,  and  is  most  liable 
to  sliow  itself  in  persons  whoso  constitution  has  been  mined  by  intemperance  and 
oilier  debilitating  intluences.  As  already  stated,  it  sometimes  occurs  as  an  endemic^ 
and  is  then  pndiidily  induced  bj'  a  foul  stale  of  the  atmosphere,  as  when  the  disease 
breaks  out  in  the  crowded  wards  of  public  institutions;  or  by  some  peculiar  modi- 
flentinn  of  the  syphilitic  poison,  greatly  liefghtening  its  virulence,  as  when  it  takes 
pbu'c  in  soldiers  after  having  cohfilnterl  with  foreign  prostitutes.  The  morbid  action 
deports  itself  variously  ;  in  genera!  it  extends  rather  slowly,  but  continu<tusly,  gradu- 
ally but  effectually  eroding  the  jwrts,  and  thus  widening  the  breach  as  well  as  deej>- 
ening  it.  Or,  it  may  be  that,  as  one  [>ortion  of  the  chancre  heals,  another  spreads. 
Or.  the  action  may  be  very  acute,  extending  with  extraonliimry  rapidity,  and  com- 
mitting excessive  rav:iges  in  nn  almost  incredibly  sliort  time.  Or,  lastly,  the  erosion 
may  be  conjoined  nilli  gangrene,  the  textures  dying  both  molccularly  and  in  mass. 
'I'he  phagedena  may  begin  soon  jitter  the  a|tpejirance  of  tlie  chancre,  or  it  msiy  mani- 
fest itseh.  as  is  most  generally  Ifie  r-ase,  at  various  periods  of  its  progress.  It  may 
occur  upfMi  any  portion  of  the  genital  (»rgans,  but  is  most  couimoti  u[>on  those  parte 
of  the  mucous  surfaces  which  are  most  plentif'idly  supplied  with  follicles.  In  the 
male  it  ia  most  liable  to  appear  in  the  gutter  ujton  the  heail  of  the  p<'nis,  or  at  the 

point  of  reflection  of  the  prepuce. 


Fig.  74. 


Fig.  75. 


The  under  surface  of  the  penis,  at 
the  side  of  the  frenum,  is  nnfitber 
fav(M'ite  site,  and  when  chancre  oc- 
curs here  it  is  almost  certain  to  de- 
stroy this  IbUI  of  mucous  membrane. 
The  ap|iearances  of  the  acute  and 
chronic  forms  of  pl\agedcnic  chancre 
are  illustrated  in  figs.  74  and  lb. 

The    ])hage<lenic    complic:tti<jn    is 
sometimes  fr)JI()wed  by  grave  hemor- 
rhage, liie  erosive  action  laying  ojwn 
an    artery   of  considerable    size,  as 
the  dorsal  artery  of  the  ])euis,  from 
which  blood  may  issue  in  such  quan- 
tities n.s  to  induce  severe,  if  not  fatal, 
exhaustion.     The  scarlet  hue  of  the  fluid  and  the  saltatory  character  of  the  stream 
will  at  once  indicate  its  source.     In  some  cases  it  oozes  from  the  ulcerated  surface 
at  many  points,  as  water  from  a  sjiouge. 

Qangrene^  as  a  consequence  of  chancre,  is  more  common  on  the  prepuce  than  on 
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Uie  head  of  the  penta,  uihI,  wliat  is  rem«rkabii>,  the  u]jpei'  portion  is  raort'  frequently 
atrt.*c*teil  tLan  the  loAver  or  lut<'ral.  Orciisioiiatly  both  tlie  hand  and  loiu^kin  are 
attacked  siiiiiilUuieously,  or,  il"  oiw  sjiliVr  liist,  the  other  is  soon 
attacked  also,  and  in  this  mtmrier  tlu'  svliole  organ  may  gia(hi;illy 
be  involved,  dropping  off  perluips  iiltiiimtcly  ncjir  ilic  serniutir,  or 
at  it'*  attaciiuients  to  the  puliic  hones.  The  occurrciiu'c  oi"  giiiigrene 
ia  announced  by  a  bhukish  spot,  precetU-d  ami  aec<HU|»;inied  hy  a 
liurniu^,  ><niai'tuig  pain,  aixl  by  an  aggravation  ol'  all  the  other 
indaiiimatory  symptoms.  The  system  is  extremely  feverish,  the 
puUe  is  frequent  and  irritable,  sleep  and  :ipp»'tite  me  impaireil,  or, 
more  eomnionly, entirely  destroyed,  anil  (lie  |>at»eiu  is  otten  slightly 
deJiriuus.  When  the  prepuce  alone  sutfers,  the  wiiole  of  it  may 
slough  otf,  or,  what  is  uot  unusual,  il  may  b«'  perforated  at  one  or 
more  poiuts,  the  largest  oj)ening  jierhaps  acJinitting  tlie  hesul  of  tlie 
penis,  us  iu  fig.  76.  A  common  ellect  of"  gangrene,  coiiseijnenl  upon 
lere,  uo  matter  where  situateil,  is  the  ilesiniL-lion  of  the  s|)ecifiu 
i^HK  tluis  etrectually  preventing  uiocutulioii  ol  the  system,  pro- 
viiIimI  that  hail  not  jireviously  taken  place. 

Chancres  sometinies  assume  a  .•nrpnjiixjuti  form,  the  erosive  pro- 
cess, as  the  term  im[ilic.s,  creeping  about  in  il liferent  diieetiona, 
generally  i»  circles  or  semicircles,  one  portion  of  the  srire  being  perhaps  cicatrized 
while  the  other  is  steaiUl}'  advancing  at  tlie  opposite  point.  The  ulrcr.  althongh 
gi'Qerally  superficial,  occasionally  [jeuctratea  to  a  considerable  deplh,  aud,  as  its 
course  is  usually  chroidc,  it  often  icsults  in  sfrimia  nujiilation.  Its  surface,  incrtiHted 
with  grayish,  grecnis]i,or  drab-colored  lymph,  is  halhed  with  ichorous  fluid,  its  eclges 
being  steep,  ragged,  and  more  or  less  everted.  The  ser|)igim)ns  form  of  chancre  is 
most  cotumou  in  persons  of  a  strumous  coustitution,  espwially  snch  as  are  predis- 
posed tv  phthisis,  scurv3',  and  herpetic  atlectiona.  It  is  gcnerall.v  remarkably  obsti- 
nate, aud  sometimes  underniities  nlmost  the  entire  skin  of  the  penis  nearly  as  far  »s 
the  pui»c>a,  from  which  it  may  extend  into  the  groin,  abilonieii,  perineum,  or  thigli, 
forming  narrow,  ,sti|iertieial  tracks,  which  retain  their  spectliu  character  during  the 
whole  period  of  their  existence,  ho\vc\'er  protracted. 

Wlieii  a  chancre  is  iucnisted  with  l\mpli,  it  constitutes  what  the  French  syjihilo- 
griipliers  have  called  the  ili/jlifhciilii-  chancre;  such  an  occurrence  is  Vi-ry  coimuim  in 
all  ill-conditioned  s|H;cilic  iihcrs  upon  the  genital  organs,  and  is  always  deuotive  of 
ui  uausually  irritable  and  intlamed  condition  nf  the  part,  the  action  of  which  allo- 
gi'tlier  transcends  the  liealthy  lindts,  nature  licing  inca|>able  of  converting  the  tie- 
posit  into  granulations,  and  so  throwing  it  olF  in  tlie  furni  of  a  sltnigh,  or  ns  an 
ellttte  substance.  A  considerable  effusion  nf  lymph  is  often  oliserved  in  connectioD 
Willi  the  iiulurated  diancre,  but  the  solt  chancre  is  by  no  means  exempt  from  it. 

The  tuars  left  by  the  healing  of  chancres  are  worthy  of  special  attention,  both  in 
•  diagnostic  and  therapeutic  poiut  uf  view.  The  soft  varieties  seldom,  if  ever,  leave 
•nytrace  to  iudlcate  llieir  farmer  existence.  Tlie  surface  soon  liccumcs  ftniooth  and 
Bolt,  IIS  if  there  never  had  been  any  disease.  Uaftl  chancres,  in  their  more  simple 
fonn!*,arc  rarel^'  followed  by  scars;  but  phagedenic  antl  sloughing  chancres,  in  which 
UiiM'e  is  uece-ssarily  more  or  less  loss  of  substance,  are  alwiiys  snccecde<l  by  depressed 
•car*,  indclibh',  ami  a  few  shades  lighter  tiiau  the  adjacent  surface.  No  patient  can 
he  wiiU  to  lie  entirely  well  so  long  as  the  cicatrice  of  such  a  sore  remains  hard ;  some 
of  thf  virus  maybe  imprisoned  in  the  indurated  structures,  aud  mny  tints,  at  any 
liuic,  lK?come  a  focus  of  disease. 

Enlargement  of  the  lympliatic  vessels  of  the  penis  is  sometimes  observed,  es]>e- 
cinily  in  tlie  indin-atcd  chancre.  f>ecurring  in  the  fonn  of  hard,  cord-like  bo<lics,  the 
sizcdfa  crowHiuill,  rolling  under  the  linger,  and  distinguished  from  ordinary  intlam- 
uwliini  of  these  vessels  b\  the  alisonce  of  pain  and  discidoratiou.  The  enlargement 
ismdcntly  due  to  plastic  deposits  in  the  coala  (d'  the  vessels. 

hiuijiKn^iti. — The  iliagnosis  of  ciiancre  is  often  dillicnlt  and  sometimes  imprao 
ticahie,  particularly  in  its  earlier  stages,  before  the  iiisease  has  assumed  its  more 
Jistinctive  features.  The  affections  with  which  it  is  most  liable  to  be  con  fonn ik«l 
art'  luTpes,  eczema,  balanitis,  and  sinjple  exooriations,  tissurey,  or  abrasions,  the  result 
"f  frictiMD  .and  other  accidents. 

Herpes  is  an  eruption  im  the  pre|*uce  au<l  head  of  the  penis  of  little  vesicles, 
lurdly  an  large  as  the  head  of  a  piu,  occurring  iu  groups,  closely  set  together,  of  a 
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whitish  color,  and  resting  upon  a  florid  base,  with  which  they  form  a  striking  contrast. 
They  nre  most  freiiiieiil  on  the  inner  surface  of  the  prepuce,  in  persons  of  red  hair 
and  tender  skin,  and  often  a|)|)ear  in  successive  crups,  none  of  which,  liowever,  last 
longer  tlian  six  or  eight  dtiys.  f'haraoterized  1)3^  a  sense  of  itching  and  a  slight 
serous  discharge,  they  manifest  little  disposition  to  extend,  and  usually  promptly 
yield  to  very  simple  treatment.     The  resulting  ulcer  is  always  free  from  induration. 

<.'haucres  never  put  on  the  apjR'araiice  of  herpes.     The  only  approach  to  it 
where  the  specilk'  ideers  are  seated  in  the  mucous  follicles,  Itut  even  then  their  ci 
lar  form  and  excavated  character  will  alwa^'s  serve  to  distinguish  them  from  common 
sores. 

Kczema  is  also  an  eruptive  disease,  but  the  little  vesicles  are  more  minute  nml  dif- 
fuse<l  than  in  herpes,  and  there  is  also  usually  a  greater  amount  of  local  irritation, 
the  parts  l^eing  swollen,  hot,  red,  anil  itchy.  When  these  vesicles  burst,  a  thin,  watery 
fluid  escapes,  followed  by  the  dcvelopiueut  of  small,  delicate  scales.  The  alltction 
is  apt  to  become  chronic,  and  then  little  crevices  generally  form,  increasing  the 
irritauon,  and  firriiishing  an  acrid,  scro-purulent,  sanious,  or  ichorous  discharge. 
Eczema  is  most  common  on  the  prcjMici?,  and  is  otten  particularly  con8[)icuons  at  its 
free  bonier.  A  careful  cxaminatioii  of  the  alfectt-d  structures,  the  history  of  the 
case,  and  the  existence  of  ceKema  in  other  parts  of  the  bo<ly,  will  always  lead  to  a 
corr(>ct  distinction  between  liiis  disease  and  chancre. 

An  inexperienced  practitioner  might  possibly  mistake  an  incipient  balanitis  fOT 
a  chanere,  but  no  one  w!«o  has  ever  seen  the  two  diseases  could  conunit  sueh  an  error. 
In  balanitis  the  inllamniation  is  genernlly  widely  diffused,  often,  indetxl,  over  the 
whole  surface  of  the  prepuce  and  head  of  the  penis,  and  the  discharge  is  not  only 
profuse,  but  of  a  thick,  muco-purulcnt  nature  from  the  very  commencement.  There 
is  no  circumscribed  ulceration  as  in  chancre,  and,  indeed,  no  tendency  whatever  to 
destruction  of  tissue.  These  characters  will  always  serve  to  prevent  the  disease  from 
tK'ing  confounded  with  chancre,  whith,  whether  indurated  or  aol\,  Lnvariabl}-  presents 
itself  as  a  distinct  and  well-defined  ulcer. 

Simple  ulcers, abrasions,  or  excoriations  are  liable  to  appear  upon  the  prepuce  and 
head  of  the  |M'nis,and  nmy,  iinlcss  great  caution  is  exercised,  be  mistaken  for<'hnncre8. 
They  may  [)rocee(l  from  a  great  variety  of  causes,  as  want  of  clenidiness,  friction  of 
the  pantalo<ins,  injury  received  during  co|inl!itiiin,  ami  intercourse  with  flit iiy  females, 
especially  such  as  are  habitually  the  subjects  of  profuse  and  acrid  (lischarges.  IIOW' 
ever  induced,  such  iilr'ers  are  alwiiys  very  8Ui>erlicial.  and  displnj-  no  disposition 
extend  in  depth,  although  they  may  sprcatl  considerably  in  diameter.  The  socreti 
which  attencj  them  are  of  an  ichorotts  character,  ami  tliey  are  usuidly  surrounded  by 
an  inflammatory  border,  which  is  seldom  ttie  case  in  chancre.  The  most  iiiiportsmt 
diagnostic  feature,  liowever,  liy  far,  is  that  such  uleers  always  very  promptly'  disapi^ear 
under  the  most  simple  remedies,  attention  to  cleanliness,  with  cooling  lotions  and  a 
mild  aperient,  generally  sufficing  to  eliect  a  cure  in  a  few  days. 

Kpithelioma  is  sometimes  mistaken  for  chancre,  esjx'ciall}-  the  indurated  variety. 
The  absence  of  ulceration  and  diseliarge  in  the  earlier  stages  of  the  disease,  and  the 
tubrrcnlateil,  warty,  or  cjujlifloAver-like  njiiienrance  of  tlie  sfire  sitler  the  or<'nrrence  of 
ulceration,  together  witli  tlie  ju'culinr  quality  ai'd  quantity  of  tl»e  secretion,  the  fluid 
sing  already  of  a  thin  idiorous  or  sero  purident  character  and  much  more  copiouB 

id  fetid  than  in  sypliilis,  are  the  most  trustworthy  diagnostic  plienoniena.  The 
history  of  the  case,  as  the  absence  or  presence  of  syphilis  in  other  parts  of  the  body, 
usually  allbrd*  additional  light.  Most  of  the  epithelijil  growths  in  fact,  occurring 
upon  the  prepuce  and  lu-ad  of  the  {n-nis,  generally  rev«'id  their  own  secrets. 

The  site,  size,  sliupe,  appearance,  and  course  of  chancre,  considered  separately, 
afford  no  reliable  disii^nosiic  evidence;  but,  collectively,  are  of  great  importance  as 
means  of  diserimination.  Thus,  mere  site  and  size  are  nf  no  c<msequen(e,  beeai* 
a  chancre  may,  like  a  common  sore,  occur  on  nil}'  portion  of  the  penis  and  be  vi 
diminutive,  as  wlieu,  for  instance,  it  occupies  a  mucous  follicle;  but  if,  in  ailditl 
to  tills,  the  ulcer  is  found  to  be  excavated,  to  have  a  foul,  diphtheritic  bottom, 
pursue  a  chronic  Course,  and  to  resist  the  ordinary  means  of  cure,  it  is  fjuite  inipoaT 
silile  to  mistake  its  ehnrai-tcr;  we  conclude  that  it  i>t  s|K'rillc.  and  nothing  else.  The 
indurated  chancre  is  too  well  mjtrked  not  to  lie  recognized  ;  il  iiniy,  it  is  true,  not 
so  easy  to  do  this  during  the  first  few  days  of  the  disease,  but  it  is  altoyell 
impossible  to  be  deceived  when  the  sore  has  attained  its  proper  development, 
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hardened  ba*ie  to  which  it  owes  its  name  being  then  of  itself  snfiBcient  to  settle  any 
doubts  respecting  the  <iiagnosi8. 

The  history  of  the  ease  often  affonls  valuable  information.     If  the  patient  is  a 

married  muii,  or  if  he  has  any  other  iiiollve  for  coucealii>ei)t,he  will  be  likely  to  deny 

tUni  he  ha-s  had  impure  connection,  and  even  insist  upon  it  that  the  sore  on  the  penis 

is  non-s|Hjicilic.     Under  Buch  eireumstaiices,  it  is  not  necessary  to  try  to  convict  him 

of  fal<iei]ood ;  the  rurgt'on  examines  the  parts,  and  if  he  finds  an}'  suspicious-luoking 

ulcers,  he  will  very  naturally'  concludL'  that  tiiey  are  syphilitic,  and  this  opinion  will 

W'  strenj^hened  by  the  very  denials  of  the  patient,  fspecinlly  if  he  is*  uotod  for  his 

tries.     Young  unmarried  men  usually  treat  their  attendants  with  entire  candor, 

ly  specifying  with   great  particularity  the  time  of  the   impure  connection, 

evincin;^  no  little  anxiety  to  aiiord  tiii-in  all  the  light  they  can,  with  a  view  of 

««.'tlling  the  diagnosis.     We  raust  not,  then-fore,  on  the  one    hand,  believe  that  a 

laaa  has  not  been  exposed  to  infection  simply  because  he  says  so;  or,  on  the  other, 

iak«  it  for  granted  that  every  sore  that  may  be  found  upon  the  peuis  is  of  a  specific 

nature. 

Finally,  in  all  cases  of  don}»t  the  groins  are  to  be  examined  with  reference  to  tbo 
existence  or  non-ex iistence  of  bubo.  In  the  orilinary  non-si)ecilie  affections,  above 
dt's<Til)ed,  the  occurrence  of  glandular  enlargements,  h  extremely  rare,  and  when  it 
d<H's  happen  it  usually  appears  early  in  the  attark,  the  bubu  being  t^iiiall  in  extent,  at 
tJjesatne  time  that  it  is  comparatively  tniri:sii>nt.  In  iliancrr,  oji  the  ctuiti-ary,  bubo 
flldoia  cnmes  on  before  the  tliir<l  we<k,  and  the  swelling,  bcHides  bi'ing  generally 
tamiidcrable,  is  always  perbistent,  frequently  pas-siug  into  extensive  suppuration  and 
akvi-ation. 
When  the  above  means  of  diagnosis  fail,  as  they  seldom  will,  if  proper  care  be 
.,  the  only  other  resource  is  inoculation,  a  small  quantity  of  the  suspected  matter 
f  inserted,  upon  the  point  of  a  lancet,  into  the  skin  ou  the  inside  of  the  thigh. 
If  the  (>|>eraiion  is  speedily  followed  by  a  vesicle,  and  this,  in  tuni,  by  a  pustule,  with 
llHill-murked  areol.a,  there  ean  be  no  *.loubt  whatever  respecting  the  true  nature  of 
•lisease.  Inoeulation,  if  [uuperly  exeeuted,  cnnuut  deceive,  and  is,  therefore,  after 
li!,  thi'  only  true  au<l  reliable  test,  although  there  are  few  surgeons  of  experience  who 
•fill  not,  as  a,  general  rule,  be  able  to  determine  the  diagnosis  without  its  aid. 

Tri^otmftU. — The  treatment  of  junmary  syphilis  arranges  itself  Into  two  groups, 
tbc  [ireventive  and  curative.  The  susceptibility  to  the  disease  varies  greatly  in 
(lilfer«ht  persons,  some  being  remarkably  prone  to  sutler  fi'om  the  slightest  contact 
ofthe  cluincriMiH  virus,  while  others,  less  delicately  organized,  escape  with  iraputdty. 
When  a  man  has  had  KUs[>icioii3  intercourse,  he  should  immtdiatcly  wash  the  orgiiu 
*ith  soap  and  water,  taking  special  care  to  cleanse  the  margin  of  the  prepuce,  the 
groovt!  at  the  neck  of  the  penis,  and  the  parts  around  the  freniirn;  for  it  is  here, 
more  particularly,  that  the  |)oisoiion3  matter  is  liulile  to  effect  a  lodgment.  A 
fuiunn  should  use  a  large  syringe,  ehargcd  with  tepid  water,  medicaleil  with  alum 
ori:()iumon  salt,  with  which  the  vagina  hhoiihl  be  tlioroughly  waslied,  the  fluid  being 
thrown  ni>  with  considerable  force.  The  njini>liie  and  labia  should  be  cJeauscd  with 
1  »oft  iHponge. 

In  *ome  of  the  larger  cities  of  Europe,  especially  on  the  Continent,  the  occupants 
of  houses  of  prostitution  are  regularly  ius|ieeteil  once,  if  not  twiee,  a  week,  with  a 
new  to  the  prevention  of  the  spread  of  syphilis,  and  it  is  to  be  regretted  that  the 
pFHctiee  has  not  been  iutrodueed  in  this  eonnlrv,  eouKideriiig  tht;  immense  benefit 
wllii'h.  if  pro|>erly  carried  out,  it  would  confer  upon  tlie  |iulilic,  by  the  insnrancc  of 
jtrcaier  cleanliness,  and  the  consequent  dinuuiition  of  the  IVeiincJiey  of  chancre.  It 
is  a  fact  of  no  little  diagnostic  vsdue  that,  while  a  sf)(t  chancre  is  always  easy  of 
iletectiou  with  the  spectdum,  a  hard  one,  owing  to  its  small  size  and  ill-develo|jed 
character,  is  readily  overlooked. 

Tlie  curative  treatment  of  chancre  must  be  conducted  with  a  twofold  object,  the 
prcvi-ntion  of  the  absorption  of  the  specific  poison  into  the  system,  and  the  r.'ipid  nnd 
«tfwtiial  healing  of  the  sore.  If  the  poison  be  permitted  to  enter  the  lymphatic 
viaat'ls,  constituticmal  contaniinntion  will  l»e  inevitable,  and  the  result  of  sueh  a  vice 
fnay  t*  a  long  tr.tin  of  evils,  which  may  continue  during  tlie  rest  of  the  patient's  life, 
itiil  even  show  themselves  in  his  offspring. 

The  prevention  of  the  .absorption  of  the  virus  constitutes  what  is  called  the  abortive 
treatnient.  and  shouhl  lie  an  objeet  of  earnest  solieitudc  in  every  <:ise  of  the  disease. 
ObfMTv.-iiiuii  has  proved  that,  if  the  sjwcific  character  of  a  chancre  can  Ik.-  elfcctu- 
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ally  fradicated  lH.'fore  the  end  of  the  fifVli  day  from  the  inoculation,  the  constitution 
will  completely  escape  contamination,  tlie  chancre  being  np  to  this  time  a  purely  local 
atlection.  The  matter  secreted  by  the  iii<liirated  chancre,  which  is  the  more  commoa, 
although,  as  has  been  seen,  not  the  only  source  of  infection,  does  not  possess  any 
BjM'cific  properties  prior  to  tliis  [x'riod,  or,  if  it  do,  it  is,  ai)parently,  not  amenable  to 
absorption  until  tlie  sore  has  acquii^.a  certain  degree  of  dcA'clopment.  of  which  the 
hardened  and  circumsciilx-d  base  forms  a  most  important  and  characteristic  element. 
Uj)  to  this  time  it  is  almost  ccrlain  that  the  matter  may,  by  proper  management,  be 
prevented  from  reaching  the  system,  and  exerting  any  deleterious  impression  ujvon  it; 
but  it  is  not  equally  certain  that  this  procedure  njay  not  occasionally  secuiv  such 
immunity  after  this  jwriod,  from  the  poison  being  untiHUally  long  delayed  in  the  chancre, 
or,  what  is  tantamount  to  this,  from  an  indisposition  on  the  part  of  the  absorl>ent« 
to  carry  it  into  the  system.  Hence,  if  there  Ik?  no  decitled  contra-indications,  grow- 
ing out  of  the  existence  of  severe  inflammation,  or  the  inordinate  ?ize  of  the  sore, 
the  patient  should  have  the  benelit  of  the  abortive  treatment  evenaft^^r  the  lapse  of 
the  tirst  week  or  ten  <l!iys,  although  the  chances  of  success  will  then  undoubtedly  be 
much  diminished,  so  far  as  the  security  of  the  system  is  concerned. 

The  abortive  Irentmcut  is  mainly  of  a  local  nature.  The  liest  plan  of  getting  rid 
of  the  chancre  is  to  di^sect  it  out  most  thoroughly  with  a  delicate  bistourj'.  The 
operation,  which  requires  some  skill,  is  soon  over,  and,  although  a  little  puinftd,  \d 
raiviy  attended  with  any  bleeding.  Some  caution  is  necessary,  es))ecially  when  the 
chancre  has  existed  for  an  unusual  lenirlli  of  time,  to  avoid  inoculation  of  the  wound, 
as  might  readily  happen  if  the  surface  of  the  sore  were  permitted  to  come  in  contact 
with  it  The  wound  thus  made  is  afterwards  treated  like  any  common  wound,  and 
generally  heals  in  a  very  short  time. 

When  excision  cannot  be  practised,  an  attempt  should  l)e  made  to  accomplish  the 
object  by  means  of  escharotics.  The  one  most  generally  selected  is  nitrate  of  silver, 
cut  to  a  very  delicate  point,  and  inserted  into  the  ulcer,  or  broken  vesicle,  where  it  is 
held  until  the  infi'cted  tissues  are  brought  thoroughly  under  its  influence.  The  otijeo- 
tion  to  this  subntance  is  its  insufBciencv ;  for,  whether  it  acts  simply  as  a  neutralizer 
of  the  poison  or  as  adestriK'tive<jf  the  tissues,  it  is  ecpiall}"  certain  that  it  is  generally 
unreliable,  and  it  should  therefore  never  be  used  in  a  disease  of  such  a  serious  nature. 
The  article  to  which  I  have  long  given  the  preference,  on  account  of  its  su{>erior 
efficacy,  is  the  oliicinal  hohiliun  of  tiie  aciil  nitrate  of  mercury,  applied  either  pure 
"  >r  variously  diluted,  according  to  the  exigencies  of  each  particular  case.  A  goo<i 
iverage  strength  is  one  part  of  the  acid  to  diiuble  the  qunutityof  water, applied  with 
a  piece  of  soft  wood,  the  end  of  which  is  smooth  and  well  rounded  off.  Such  a  cou- 
trivance  is  much  l*etter  than  a  probe  wrapfied  with  lint  and  cotton,  as  the  fluid  can 
thus  be  brought  in  contact  with  the  infected  surface  in  a  more  concentrated  aiid 
efficient  manner.  In  onler  to  pitneut  the  solution  from  ditfiising  itself  too  widely, 
the  part  should  previously  bo  well  wiped,  and  imtuediatcly  after  bathed  in  ])ure 
water,  or  some  weak  alkaline  lotion.  The  most  suitable  dressing  is  an  emollient 
pouJtice.     Que  free  np|ilication  of  the  acid  geuerally  sullices. 

When  acid  nitrate  oluiercury  is  not  at  hand,  almost  any  of  the  mineral  acids  may  be 
employed,  especially  tlie  nitric.  carl»olic,  or  hydrochloric.  Some  surgeons  use  caustic 
potassa,  while  others  give  a  preference  to  the  Vienna  paste.  Ricord  recommends  a 
powerful  caustic,  composed  of  sulphuric  acid  and  powdere<l  charcoal,  united  in  the 
proper  |>ropoitious  to  form  a  semi-solid  mass.  Of  this  carl»o-sul[thurir  paste,  as  it 
is  called,  a  thin  layer  is  applied  to  the  chancre  and  the  part  iinnu-diately  adjacent, 
u|iou  whicli  it  soon  dries,  forming  a  black,  adherent  crust,  which,  on  dropping  off,  as 
it  usually  does  in  eight  or  ten  days,  leaves  a  healthy,  granulating  sore,  rapidly  fol- 
lowe<l  by  cicatrizalifin.  The  objections  to  the  earbo-sulphuric  paste  are  the  extreme 
pain  which  it  produces,  and  its  tendency  to  spread  too  widely  over  the  sound  tissues. 

Conjointly  with  these  local  measures,  it  is  necessary  that  the  patient  should  l»e 
kept  pi^'rfectly  quiet  for  a  few  days,  that  his  diet  skould  be  very  light  and  non-stimu- 
laitt,  and  that  the  bowels  should  be  gently  moved  with  some  mild  aperient.  At  the 
etid  of  this  time,  unless  there  is  undue  inflammation,  he  may  get  up  and  move  about. 

The  abortive  treatment  having  failed,  or  the  time  having  passed  for  its  successful 
emplovmeiit,  the  qnestiou  necessarily  arises,  How  shall  the  case  be  managed  in 
order  to  secure  a  promjit  and  satisfaetorv  result?  Supposing  the  chancre  to  Ite  a 
simple  one,  unaccompanied  by  severe  inflauiurati'm,  the  treatment  ought  to  bo  cor- 
respondingly simple,  all  harsh  and  irritating  applications  bein>r  studiously  avoidoil, 
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as  they  never  fail  to  do  harm,  and  tlius  retard  recovery.  From  neglect  of  this  pre- 
caution, many  a  sore  upon  the  genital  ory;aiis,  that  would,  if  jieiUly  luaiiaged,  disap- 
pear in  a  few  days,  is  otlen  protracted  for  weeks,  if  nut  iin.inLhs,  to  the  great  detri- 
ment both  of  the  part  aud  system.  Yuuiig  ijraetitiotiers,  iu  particuhir,  from  their 
limited  knowledge  and  experience,  are  very  apt  to  fall  into  this  error;  they  think 
they  cannot  do  too  much,  and  the  consequence  is  that  thej^  fret  and  worry  the  sore 
until  it  places  itself,  so  to  speak,  in  a  state  of  open  rehclliou,  reseutiug  all  measures, 
local  and  constittitional,  that  ra;iy  l»e  adu|)ted  for  its  cure. 

Cleanliness  is  of  the  utmost  importiinie  in  ever3'  case  of  the  disease,  and  is  best 
secured  by  frequent  iminer.Hion  of  the  penis  in  tepid  water,  cotitaiidng  a  little  com- 
mon salt,  acetate  of  lead,  or  chlorinated  soda.  If  tlie  chancre  is  concealed  by  a 
light  and  irritated  prepuce,  the  syringe  is  freely  used,  as  it  will  be  impossible  to 
effect  retraction  to  an  extent  sufficient  for  ordinary  ablution.  In  the  intervals  of 
these  local  baths,  which,  while  they  favor  cleanliness  aud  comfort,  contribute  ma- 
terially to  the  reduction  of  the  itillanimatiori,  the  nicer  should  be  kept  consLinlly 
covered  with  lint,  wet  with  a  weak  solution  of  tannic  acid  and  ojiiura  in  eotiipound 
spirit  of  lavender,  yellow  wash,  aulpiiatc  of  copper,  or  acetate  of  lead.  The  t.iuuic 
airid  and  opium  are  most  excel  lent  remedies,  exerting  at  once  an  astringent  and 
soothing  influence,  greatly  promotive  of  healthy  action.  They  form  tlie  principal 
intjredients  of  the  aromatic  wine,  so  nnich  used  in  tlie  French  bosjiitals,  and  their 
efflcjifv  has  been  well  attested  i'oUi  in  public  aud  private  |>ractice  everywhere.  Tlie 
yellow  wash  is  also  a  very  valuable  agent,  hut,  to  obtain  all  the  good  which  it  is 
capable  of  yiehling,  it  should  be  employed  very  weak,  as  one-eighth  of  a  grain  of  the 
nercury  to  the  ounce  of  lime-water,  tlie  strength  being  increased  if  necessary  on 
account  of  the  slow  progress  of  tlie  case.  The  otllcinal  preparation  is  mnch  too 
strong  and  irrit.iting.  I  have  frequently  derived  great  benefit  from  tlic  ointment 
of  nifrat«  of  mercury,  diluted  with  six,  eight,  or  ten  parts  of  simple  cerate,  and 
i|ipli»*d  cither  alone  or  in  union  with  lantiie  .icid  and  opium.  In  fact,  there  is  no 
Tvmedy  which  has  done  lietler  or  more  eiVicieiit  service  in  my  hamls  than  tins  in  the 
trratment  of  simple  chancre.  I  am  aware  that  by  m!in\-  all  greasy  ni  tides  are  de- 
Doiinced  as  being  injurious,  from  their  ulleged  tendem-y  to  beci>jue  decofnpoised  aud 
r»ncid.  Such  objections,  however,  can  only  Vie  cotisideroil  as  having  any  force  when 
Iheae  applications  are  too  long  eorstinucd,  or  when  therein  a  want  of  cteanliness,  the 
Kcrelions  iK'ing  allowed  to  acenmulate  unduly,  so  as  to  promote  decom|KJsition.  All 
thiii  tn.iy  readily  be  obviated  by  changing  the  dressings  every  five  or  six  hours,  and 
taking  care  that  the  ointment  shall  always  be  very  fresh. 

There  is  one  important  rule  which  applies  here  with  as  much  force  aa  in  the  case 
of  common  ulcers,  and  that  is  to  vary  the  dressings  whenever  tliey  are  found  to  be 
aaproductive  of  benefit,  making  them  now  weaker,  now  stronger,  ad<ling  new  in- 
indientd,  or  omitting  old  ones,  or  changing  the  remedy  altogether.  Mnch  of  the 
ci'88,  in  every  case,  will  depend  upon  the  care  with  which  this  rule  of  practice  is 
carried  out. 

When  the  parts  begin  to  granulate,  the  simplest  dressings  generally  suffice,  such  as 
simple  opiate  cerate,  or  ointment  of  red  oxide  of  mercury,  <lilute<l  with  five  or  six 
limes  its  bulk  of  fresh  lard,  or  merely  a  bit  of  dry  lint  carefully  interiKised  between 
the  contiguous  surfaces.  The  latter  application  often  promotes  cicatrization  with  re- 
mHrkable  rapidity. 

When  the  he.id  of  the  penis  is  swollen  and  painful,  it  must  Im?  kept  constnntly 
bnritrd  in  an  emollient  poultice,  made  of  powdered  elm  bark  or  ground  linseed,  :ind 
(h-quently  ctianged.  Or,  instead  of  this,  warm  water-dressing  may  be  useil,  itis  eiU- 
ctcv  l>eing  increased  by  the  addition  of  landaniira  and  acetate  of  lead.  The  oriiiin 
slionid  be  steadily  maint.ained  in  an  elevatetl  position,  precisely  an  any  other  part  of 
the  liody  in  a  state  of  inflammation. 

Constitutional  treatment  is  too  important  to  be  overlooked,  however  simple  the 
»ro.  Perfect  quietude  of  mind  and  body  is  indispensalile.  The  effects  of  any  dis- 
tarbance  of  this  kind  always  manifest  themselves  promptly  in  the  aspect  of  the  sore 
%mi  the  character  of  the  secretious.  Tlie  diet  must  be  plain  and  simple,  animal  food 
and  stimulants  being  carvfully  avoided  ;  tiie  bowels  are  kept  open  by  cooling  [mrga- 
livcs;  and,  if  need  be,  free  use  must  be  made  of  the  salitic  and  antimonial  mixture. 
Venesection  will  rarely  be  required,  and  then  only  in  very  plethoric  subjects.  If  tlie 
Iwiil  trouble  is  considerable,  leeches  may  be  a|iplied  to  the  groins  or  to  the  inner 
»ur&ce  of  the  thighs,  the  bites  being  well  covered,  when  the  fiow  of  blood  has 
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ot-ased,  with  coUodion,  in  order  to  prevent  their  inoculation  from  the  accidental  con-  [ 
tact  of  ohancrrms  matter.     Leeches  should  never  be  applied  to  the  penis  itself,  much 
k'ss  to  the  parts  immediately  affected,  as  their  secretions  could  hardly  fail  to  come 
ill  contact  with  the  little  wounds,  and  so  propagate  the  disease.    If  the  ulcer  belongs 
to  the  indurated  variety,  or  if  it  be  followed  by  a  suppurating  bubo,  a  moderate] 
course  of  mercury  niny  be  required. 

Chancre,  complicated  with  iitnlue  inflammation,  phagedena,  gancrene,  or  excessive  I 
inactivity,  requires  some  modification  of  treatment,  ad.'ipted  to  the  peculiar  conditions 
of  the  part  and  system  which  arc  always  present  under  such  circumstances,  and 
which  may,  therefore,  be  regarded,  in  the  true  acceptation  of  the  t<'rm,  as  so  many  j 
excitiug  cjujscs  of  the  morbid  action.     It  is  only  by  bearing  in  mind  the  intimate 
relation  subsisting  between  the  local  disorder  and  the  state  of  the  constitution,  and  j 
the  influence  which  they  reciprocally  exert  upon  eacli  other,  that  the  practitioner  caa| 
hope  to  treat  these  epipiienoraena  with  any  immtMliate  prospect  of  success. 

When  chancre  is  accompanied  by  severe  injlantmaiion^&s  denoted  by  the  swolleo, 
discolored,  and  painful  condition  of  the  parts,  and  the  feverish  state  of  the  system, 
recourse  must  at  once  be  had  to  the  vigorous  employment  of  antiphlogisiics,  for 
the  purpose  of  moderating,  as  promptly  as  possible,  the  violence  of  the  disease. 
Bleeding  at  the  arm,  active  puri^ation,  light  diet,  and  the  use  of  antimouials,  with 
absolute  rest  in  the  recumhi^nt  posture,  cooling,  anodyne,  and  mildly  astringent 
lotions  to  the  ulcer,  and  an  cnioHioiit  poultice  or  warm  water-dressing  for  the  head 
of  the  penis,  constitute  the  chief  remedies  in  such  an  emergency,  and  must  be 
carried  to  an  extent  compatible  with  the  powers  of  the  system.  I'ain  and  morbid 
erections  are  relieved  witli  oi>iates,  admiuistered  in  full  doses.  By  these  means  the 
disease  is  soon  brought  under  subjection,  when  it  ia  to  1>€  managed  in  the  same 
gentle  manner  as  the  milder  forms  of  chancre  already  described. 

Chancre  of  the  frenum  is  almost  invariably  followed  by  perforation'of  that  fold, 
and,  ill  such  a  case,  the  cure  is  always  greatly  expedited  by  its  prompt  division,  the  < 
raw  surface  being  immediately  and  most  thoroughly  cauterized  with  nitrate  of  silver. 

When  tlie  ulcer  assumes  a  pfiaf/ffipnic  character,  with  a  tendency  to  spread  more 
or  less  rapidly  both  in  depth  and  diameter,  the  principal  addition  to  the  treatment, 
required  in  chancre  complicated  with  undue  inflammation,  consists  in  the  increased 
amount  of  opium  employed  to  soutlte  the  part  and  system,  which  are  generally 
excessively  irritsilde  in  this  variety  of  morbid  action,  and  can  only  be  successfully 
quieted  by  the  most  liberal  use  of  this  article.  If  the  skin  be  hot  and  ari«J,  the 
pulse  excited,  and  the  face  flushed,  the  opium  should  be  combined  with  antimony, 
or  some  cooling  diaphoretic,  so  as  to  produce  a  decided  determination  to  the  sur- 
face. Tl)e  diet  and  bowels  must  receive  due  attention;  all  stimulants  must  bo 
avoided;  and  the  mind  and  body  must  be  maintained  in  the  most  tranquil  condition. 
If  mercury  has  been  given,  its  use  is  at  once  abandoned,  exi)erience  having  shown 
that  it  then  not  only  produces  great  harm,  but  that  in  many  cases  it  ia  the  principal 
cause  of  the  phageilenic  action. 

The  local  appliialioiis  should  all  be  of  the  blandest  kind,  consisting  of  warm 
wnter-dressing  or  emollient  poultices,  and  f>f  lint  steeped  in  mucilage  of  gum  arable, 
or  au  infusion  of  elm  bark,  with  the  addition,  to  each  ounce  of  fluid,  of  two  to  three 
drops  of  nitric  aci<l  and  one  drachm  of  the  vinous  tincture  of  0[>iiim.  If  the  dis- 
integrating action  is  very  rapid,  the  ulcer  should  be  freely  touched  with  a  solution 
of  acid  nitrate  of  mercury,  or  a  piece  of  solid  nitrate  of  silver,  its  surface  Wing 
kept  constantly  covt-red  in  the  interval  with  the  medicated  lotion  just  mentioned. 
In  some  cases  nothing  arrests  the  erosive  tendency  so  speedily  as  a  weak  solution 
of  sult)liate  of  copper,  in  the  projjortion  of  about  one  grain  to  the  ounce  of  water, 
with  the  ad<lition  of  four  to  sis  times  that  quantity  each  of  tannic  acid  and  opium. 

The  phagedenic  form  <jf  chancre,  however,  docs  not  always  occur  in  the  strong 
and  robust;  the  system  may  be,  and  ollen  is,  in  an  adynamic  condition,  requiring 
tonics  and  stimulants  instead  of  depressants.  The  constitution,  iJcgraded  perh.-ips 
by  long  suffering,  by  starvation,  and  by  all  kinds  of  intemperance,  must  be  brought 
up  by  quinine  and  iron,  with  porter,  ale,  or  milk  punch,  a  generous  diet,  and  change 
of  air,  partictdarly  if  the  patient  is  the  ininate  of  a  crowded  and  ill-ventilated  hos-; 
pit.ll.  The  dissipated  and  enervated  residents  of  large  cities  are  particularly  prone! 
to  sufl'er  from  phagedena  during  the  progress  of  chancre,  and  it  is  therefVu-e  im 
Bible  to  be  too  cautious  in  regard  to  the  employment  of  depletory  measures. 
18  needed  in  such  a  slate  of  the  system  is  perfect  tranquillity  of  mind  and  bod 
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BBCured  b^'  tlif  liliLTiil  exhibition  of  aiiDdyiics,  and  a  better  conditinn  of  tlie  blood, 
to  enable  the  part  to  instituti'  a  more  salutary  action. 

U yaiKjrt'ne  set  in,  the  trt'Htineiit  must  varv  according  to  the  concomitant  state  of 
the  system,  independently  of  any  consideration  growing  out  of  the  presence  of  tiie 
ipeciflc  virus.  The  questiou  sliould  simply  be,  is  the  action  of  tlie  system  too  high 
orlw  low?  If  the  former,  antiijhlogistics  will  be  indicated,  and  should  be  promptly 
employed,  although  not  without  a  eertalu  degree  of  reserve,  lest  the  powers  of  the 
i-OD»titution  should  siUfer  from  the  ellect,  and  thus  promote  the  spread  of  the  disease. 
Bleeiiing  and  purgation  must  be  uyed  warily  ;  the  practitioner  must  measure  his 
gnmiid  imd  feel  bis  way.  The  excitement  may  only  be  apparent,  not  real ;  and 
uiuv,((in'^equent!y,  shortly  snbei^le,  either  spontaneously,  or  unrler  very  simple  reme- 
dies. Most  likely  the  action  is  typlioi«l  from  the  Itogiuuiug,  or,  if  not,  it  soon  wil{ 
be;  lienee,  instead  of  a  <lepIetory,  a  corrobrjrativc  fourwc  will  be  necessiiry,  similar 
to  thill  in  onlinary  gangrene  in  other  parts  of  tiie  liody,  the  cluef  rclirtnce,  so  far 
as  constituliooid  means  are  concerned,  being  upon  tpiiniue,  iron,  ammonia,  brandy, 
caniphur,  and  opium,  with  milk  and  rich  nnimal  broths.  The  use  of  potaesio-tartrate 
of  iron,  in  doses  of  five  to  ten  grains,  repeftted  four  or  five  times  in  tlie  twenty -four 
hours, has  been  greatly  lauded  in  this  fm-m  of  Rypbilis;  !>ut,  judging  from  tlie  rehults 
of  my  own  exiierience,  it  possesses  no  advantages  whatever  over  the  sulphate  and 
tincture  of  the  chloride,  so  much  employed  in  all  iinemie  states  of  the  system. 

Aa  it  respects  the  part  itself,  the  indications  are,  to  arrest  the  gangrenous  action, 
and  U)  promote  tlie  separation  of  the  eschars.  To  fulfil  the  first  of  these  objects, 
tbe  Htfeoletl  stmctures  arc  freely  painted  wit!i  dilute  tincture  of  iodine  and  wrapped 
up  in  an  emollient  iioultice,  medicated  with  laudanum  ami  acetate  of  lead.  Goulard's 
exlrnct,  or,  what  is  superior  to  either,  a  saturated  solution  of  pot assio-tarl  rate  of 
iiiju,  while  the  dying  tissues  are  well  mopped  with  the  acid  nitrate  of  mercury,  or 
brought  under  the  fidl  influence  of  the  solid  nitrate  of  silver.  If  any  constriction 
exist,  as  that  produced  by  a  tightened  and  retracted  prepuce,  it  must  promptly  be 
relitvi'il  with  the  knife.  The  fletachment  of  the  sloughs  may  be  pnmioted  arti- 
Dciaily,  or,  if  not  too  large,  be  intrusted  entirely  to  nature's  efforts ;  at  all  events, 
all  harsh  interference  must  be  carefully  avoided.  Fetor  is  allayed  with  chlorinated 
soda  or  permanganate  of  jwtassa. 

Tlic  sloughs  having  separated,  the  next  object  is  to  favor  the  development  of 
healthy  granulations;  for  wliich  the  most  availalile  remedies  will  be  found  to  be  the 
nitric  acid  lotion,  with  tincture  of  opium,  the  ointmcjit  of  tin-  balsam  of  IVni,  tlie 
iromatic  wine,  or  the  dilutt;  ointment  of  acid  nitrntu  of  mercury,  with  warm  watcr- 
Jfesaing  or  an  emollient  cataplasni,  as  a.  general  covering  to  the  atl'ected  stiucttires. 
A  lotion  composed  of  five  to  ten  grains  of  potassio-taitrnte  of  iron  to  the  ounce  of 
«nt(.r  is  ot^n  very  beneficial  in  improving  the  condition  (4  the  sore. 

The  jfer;j/f;iVio«.*  chancre  is  generally  an  obstinate  and  troublesome  sore,  for  the 
care  of  which  one  of  the  mont  etticient  local  remedies  is  a  saturated  solution  of 
|M)t:is9io-tartrate  of  iron,  applied  upon  lint.  In  very  rebellious  cases  it  is  sometin)e8 
oi-cessary  to  use  strong  |i>tions  of  nitric,  carbolic,  or  hydrochloric  acid,  or  even  to 
the  surface  of  the  ulcer  with  the  actual  cautery,  with  a  view  of  changing  its 
'eondition.  The  undermined  and  partially  devitalized  edges  must  be  removed  with 
lliL'  scisisors.  Constitutional  treatment  is  indispensable.  Chalybeate  tonics,  cod- 
B^'er  oil,  a  generous  diet,  and  exercise  in  the  open  air,  will  greatly  assist  recovery. 
Uical  mercurial  fumigations  are  often  beneficial,  and  occasionally  a  gentle  mercurial 
foiirse  may  be  re(iuire<l  to  arrest  the  tendency  in  the  disease  to  spread,  or  to  break 
out  anew  after  the  <!hancre  has  been  apparently  healed. 

la  the  diplitfinrtlic  chancre  the  object  is  to  reduce  the  inflammation  with  warm 
water-dressing,  or  emollient  cataplasms,  medicated  with  o|)ium  and  sugar  of  lead, 
t/ii"  sore  being  touched  once  a  day  with  solid  nitrate  of  silver,  or  brushed  over  with 
a  weak  Solution  of  acid  nitrate  of  mercury.  Under  this  management,  aided  by 
suitable  constitutional  tneans,  the  sore  soon  hcgins  to  assume  a  more  healthy  action, 
fulluwe<I  b^'  the  development  of  florid  granulations,  and  a  gradual  tendency  to  cica- 
trization and  a  final  cure. 

The  indolent  chancre,  or  chancre  attended  with  deficient  action,  generally  depends 
upon  some  defect  of  the  system,  by  correcting  which  the  ulcer  will  speedily  assume 
R  healthy  appearance,  throwing  out  florid  granulations,  furnishing  thick,  laudable 
pus.  and  cicatrizing  along  its  margins.     Or  it  may  be  that  the  obstacle  is  of  a 


i 


S02 


SYPHILIS. 


CHAP.   IX. 


strictly  local  niitiirc,  occasionod  hy  want  of  cloaiiliMcss,  liy  iin  iinilermiiifil  coudiliou 
of  ibe  sore,  or,  b^-  the  jjrt'svuce  of  a  thick,  .seuii-orgnnized,  iilnl  liinily  adliereiil  layer 
of  lymph.  Whatever  the  taiise  inny  he,  it  **h<)iild,  if  possible,  bn  proraplly  rt'ctilied; 
the  constitution,  if  at  fault,  is  suitably  tnipioved,  and  every  ettort  is  made  to  pro- 
mote the  granulating  pnxioes.  rariicular  attention  is  given  to  ideauliness,  tlie 
liardened  ajid  shelving  edges  arc  trimmed  otl"  with  the  seissors,  and  the  inoruhU'd 
lurfaee,  freely  cauterLzod  with  nitnit^i  of  silver,  nitric  acid,  or  acid  nitrat«  of  mer- 
Siiry,  is  kept  coiistantlj'  covered  with  bluii  ointment  or  8oine  stimulating  lotion. 
The  hM'st  internal  remedy  generally  is  the  tincture  of  chloride  of  iron  in  doses  of 
tnenly  dropa  four  times  a  day,  in  union  with  quinine.  The  potassiotartrute  of  iron 
is  also  a  valual>le  agent,  and  may  be  given  in  doses  of  ten  to  fifteen  grains  every 
eight  hours,  diasolved  in  water. 

The  indolent  form  of  chancre  is  frequently  accompanied  with  an  indurated  base, 
which  ollen  continues  lonij  after  the  nicer  is  completely  cicatrized,  ami  constitutes 
a  variety  of  [irimary  syphilis  peculiarly  »lan)/erou8  on  account  of  its  liability  to  be 
followed  by  constitutional  isyniptoms.  Indeed,  no  person  is  safe  from  constitutional 
coutniniiiation  so  long  as  the  part  remains  in  this  condition.  It  is  an  incontestable 
evidence  that  the  specitic  virus  still  lingers  at  the  original  seat  of  the  infection, 
Bn<1  that,  like  a  smothert'd  tire,  it  may  spring  up  at  any  moment  into  a  full  blaze, 
reexciting  ulceration,  and  endangering  the  s\-stem.  It  is  to  this  form  of  chancre, 
more  particularly,  that  nierciirialization  is  applicable,  very  few  patients  thoroughly 
recovering  without  it.  The  manner  in  which  it  should  be  conducted  has  given  rt«e 
to  much  discnssioH,  and  ia  deserving  of  special  attention. 

My  conviction  is  that  the  more  simple  and  gentle  the  viercun'al  course  is  the 
better.  It  should  be  carried  just  far  cnongh  to  affect  the  gums,  and  no  further. 
The  object  is  not  to  cause  profuse  salivation,  as  was  the  wont  of  the  ohicr  surgeons, 
but  merely  to  produce  slight  soreness  of  the  month,  as  an  evidence  of  the  consti- 
tutional impression,  and  to  maintain  this  tuijjrcssion,  in  an  equable,  uniform  manner, 
until  the  local  alfection  lias  completely  disappeared.  The  pre|)arati(ju  which  I  usu- 
ally ]>reFer  is  calomel,  in  doses  of  one  to  two  grnins  three  times  a  day,  in  union 
with  a  little  opium,  or,  if  there  is  dryness  of  the  aurlhce,  with  morphia  and  ipe- 
cacuanha. Blue  mass  is  also  a  valual)le  article,  and  may  often  be  emploj'ed  as  a 
srilistitute  for  the  calomel,  eHpeoially  in  tln^  ymug  and  delicate.  As  soon  as  the 
medicine  has  produced  a  slightly  salivant  impression,  or  soreness  of  the  gums,  it  is  to 
bt?  discontinued,  or  given  in  smaller  doses  and  at  longer  iutervals.  If  the  desiretl 
eftect  ia  unusually  tanly,  the  treatment  maj'  be  aided  by  mercurial  inunction,  froin 
one  to  two  drachms  t»f  blue  ointment  being  rublK-d  on  the  inside  of  the  arms  and 
thighs  morning  and  evening;  or,  what  is  better,  by  mercurial  BUppositories,  intro- 
duced every  eight  ijours. 

I  prefer  calomel,  Idne  mass,  and  mercurial  ointment  to  the  more  modem  prepara- 
tions of  mercury,  chiefly  for  the  reason  that  they  are  less  liable  to  gripe,  and  also 
because  tliey  arc  more  certain  and  reliable  in  tlieir  effects.  Iodide  of  mercury,  the 
article  usually  selected,  nearly  alwaj-s  causes  intestinal  irritation,  besides  Ix'iug  gene- 
rally very  tardy  and  finsatisfactory  in  its  action.  The  bichloride,  so  valuaiile  in  the 
tertiary  form  of  syphilis,  is  not  a  reliable  medicine  in  chancre,  except,  perhaps,  in 
cases  of  extraordinary  chronicity,  in  whicli  I  have  sometimes  given  it  with  much 
benefit,  in  doses  varying  from  the  twelfth  to  the  eighth  of  a  grain  every  eight  hours. 

Mercury  must  not  Imj  employed,  in  any  fium,  in  the  treatment  of  primary  syphilis, 
if  there  be  fever,  or  general  excitement.  In  such  an  event  the  patient  must  be  sub- 
jected to  a  certain  amount  of  [ireliminar}-  treatment,  consisting  of  rest,  abstinence, 
purgation,  and  the  use  of  selinea  and  antimonials.  A  similnr  course  is  to  bo  fol- 
lowest  in  phagedena  and  gangrene,  or  even  when  there  is  merely  an  unusually  irri- 
table state  of  the  constitution.  Kxhibitcd  under  such  circumstances,  the  mineral 
never  fails  to  produce  mi.schief,  by  increasing  the  local  and  general  derangement. 
The  great  art  of  administering  mercury  in  this  and  other  diseases  is  to  know  vrhen 
and  how  to  give  it;  never  to  employ  it  sakelessly,  or  simply  because  it  is  mercury, 
but  to  give  it  for  a  good  rctisoji ;  and,  in  order  to  do  this  properly,  much  greater 
judgment  is  required  than  is  usually  imagined.  Upon  the  manner  in  which  the 
article  is  used  in  primary  syphilis  will,  in  great  degree,  depebd  the  future  welfere  of 
the  ]>alient. 

There  can  be  no  question  that  primary  and  even  secondary  syphilis  are  generally 
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mrahle  without  mercury.     Every  prRctitloner  meets  with  instancea  where  none  but 
the  most  «iinpl<.'  inetins  are  nefefsary  to  attain  this  object  promptly  and  satisfae- 
lorily.     For  the  last  twenty-five  years  I  have  rarely  given  Ihii*  iiiinerDl  in  an^'  case 
of  these  two  forms  of  the  nttiection  ;    and,  althoiioli  tertiary  ivvmptonia  have  occa- 
Rionally  superveneil  upon  this  mode  of  ticatrncnt,  I  havi^  hail  \u>  cniwe  whatever  to 
regret  its  employment,  but  quite  tlic  coiitntiy.     Tiic   vnliic  of  the  non-mercurial 
treatment  was  fairly  teste<i,  in  hunilreds,  if  not  tliuusands,  of  cases,  by  the  Britisih 
surgeons,  during  the  I'eninsular  wars,  and  the  results  prove,  iu  the  most  irrefragable 
manner,  that  primary  syphilis  may  prencrally  be  ctl'ectually  relieved  by  ordinary  aiiti- 
pWo^slic  means.     It  was  found  tliat  the  avcra^r  perieul  occupied  by  the  treatment 
of  chancre  unaccompanied  by  bubo,  without  menMuy,  was  twenty-one  days,  a  little 
more  than  twice  this  period  being  rcquirotl  when  the  sore  was  followed  by  bubo.     On 
the  other  hand,  the  cases  that  were  treated  with  mercury  required,  for  the  cure  of 
chancre,  an  average  of  thirty-five  day^^,  and  for  chancre  and  bubo  fifty  da3'8.     The 
TCsiillH  of  the  practice  of  certain  hospitals  are  equally  corrobf»raiive  of  the  value  of 
Uiiaplan  of  treatment.     Thus,  in  tlie  vnnmm  ho.s|iTtals  of  Sweden,  of  20,000  cnses 
tw-Hled  with  mercury,  the  number  of  relapses  am<>uute«l  to  thirteen  and  two-thirds 
in  the  handred;  whereas,  in  a  like  number  of  cases  treated  by  the  simple  method, 
the  proportion  of  relapses  was  only  seven  and  a  half.     In  the  Hamburg  Hosj)ital, 
oot  of  1C49  patients  nf  both  sexes,  682  were  treated  with  mercury,  and  lOCJ  without 
•mtrcury;  the  mean  duration  of  the  cure  in  the  former  was  eight3-live  days,  and  of 
the  latter,  fifty-one  days.     At  Strasbourg,  5271  persona  were  treated  'without  mer- 
cury, with  hardly  any  relapses  and  Hecoiiclary  affections. 

The  above  results  arc  greatly  in  favor  of  the  noii-niercurial  plan  of  treatment;  and 
they  ileserve  the  more  attention  because  it  was  formerly  believed  that  the  primary 
disease,  when  so  relieved,  is  more  liable  to  be  folhiwed  by  const ilutioual  symiitimis 
lliaii  when  the  patient  recovers  without  the  aid  of  the  mineraL  J-ltvally,  an(»lher 
fact  develoj^ed  by  the  Britisb  observers,  and  one  since  repeatedly  noticed  btith  in  pri- 
vate tnd  hospital  practice,  is  that  when  mercury  is  exhibited  in  uimIuc  qtnintities, 
uhI e&pecially  in  states  of  the  system  not  properly  prepared  for  its  re^■eption,  the 
constitutional  contamination  is  apt  to  be  of  the  very  worst  kind,  a  sort  of  mercurio- 
Vphilitic  diathesis  being  established,  which,  in  its  remote  effects,  is  more  unrelenting 
Md  ineradicable  than  the  original  disease,  however  severe. 

Any  hemurrhaije.  that  may  arise  during  the  progress  of  chancre  must  promptly  be 
arnjstrd ;  the  patient  may  already  be  much  exhausted  by  previous  sutfering,  and  a 
slight  drainage  of  this  kind  might,  therefore,  ])rove  exceedingly  prejudicial.  Wlien 
Hie  blood  issues  from  an  open  orifice,  tlie  vessel  should  at  once  be  secured  by  liga- 
Itife,  acupressure,  or  compressing  forceps,  a  sufficiency  of  tissue  being  included  in 
llieirbite  to  insure  safe  maintenance.  If, on  the  contrary,  it  proceeds  from  numerous 
[loiiits,  the  ordinary'  styptics,  as  alum,  or,  what  is  better,  Monsel's  salt,  with  a  full 
do?e  of  opium  to  control  the  heart's  action,  will  geuerally  suflice  for  its  speedy 
an-ert. 

Tbp  morbid  erectionn  which  so  often  accompany  chancre,  and  ■which  generally  bo 
inuclj  impede  the  reparative  process,  must  be  treated  in  the  same  manner  as  in  gonor- 
rlicpa;  by  the  liberal  use  of  anodynes  by  the  mouth  or  rectiim,«nd  by  soothing  topical 
»P|>lications,  either  warm  or  cokl,  as  mny  be  most  grateful  to  the  part  and  system. 
If  Wmorrhage  he  present,  tliey  must  be  controlled  at  all  hazard,  on  account  of  their 
tcudeney  to  tear  open  the  bleeding  vessels. 

/'Aimo8i'«,  complicating  chancre,  must  not  be  interfered  witli,  nnless  it  act  con- 
stiictiiigiy,  threatening  destruction  of  the  prepuce  and  of  the  plans  by  mortification. 
In  this  event,  the  parts  must  be  freely  dividefi  upon  the  grooved  (lirector,  the  edges 
of  the  incision  being  immediately  cauterized  with  nitrate  of  silver  or  acid  nitrate  of 
nprcury,  to  prevent  inoculation.  In  ordinary  cases,  the  tightened  foreskin  is  i)er- 
niitte<l  to  retain  its  place,  cleanliness  aod  medication  of  the  ulcer  being  etlected,  oa 
llrendy  statetl,  by  means  of  the  syringe. 

I'araphimoins  is  occasionally  present,  perhaps  to  a  perplexing  and  even  dangerous 
extfnt.  The  constriction  produced  by  it  ma}'  be  such  as  to  cjiuae  excessive  a?dema 
of  the  prepuce,  and  great  engorgement,  if  not  severe  swelling  of  the  head  of  the 
penis;  inducing  a  condition  which,  if  not  speedily  relieved,  may  eventunte  in  exten- 
MTe  gangrene.  Theae  effects  may  occur  whether  the  chancre  be  situated  on  tlie 
i»ead  or  on  the  retracted  prepuce,  and,  for  the  reason  just  mentioned,  always  demand 
prompt  attention.    Ad  attempt  should  be  made  to  restore  the  parts  by  manual  eti'urt, 
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aided  by  chloroform,  to  give  tlie  surgeon  more  perfect  command  over  his  moveroi 
'I'ltis  fniling,  the  only  alternntive  is  to  divide  tlie  stricture,  aud  to  keep  tbe  wound 
well  coated  with  collodion,  to  prevent  further  inofidation. 

Chancre  of  the  Urethra. — Chancre  occasionally  attacks  the  urethra ;  probably  muclt 
oflener  than  is  generally  suppose*!,  although  its  relative  frequency  to  chancre  of  the 
prepuce  and  head  of  tlie  penis  has  not  been  determined.  Of  upwanis  of  800  cases  of 
all  kinds  of  tliis  disease  observed  at  the  Hopital  du  Midi  at  Paris  in  1856,  20  involved 
the  urethra  and  40  tiie  meatus.  The  fact  that  chancre  is  liable  to  occur  here  was  not 
known,  even  to  the  most  enlightened  syphilo^jraphers,  until  within  a  comparatively 
recent  perioil,  and  it  is  therefore  not  surjirising  that  many  of  them  shouM  have  con- 
t  Bidered  gom^rrhoea  as  cai»alile,  in  some  cases,  of  giving  rise  to  secondary-  symptoms. 
The  sure  lH.'ing  concealed  in  the  urethra,  the  discharge  which  alleude<l  it  was  regarded 
as  being  exclusiveU-  the  product  of  gonorrhoea,  and  the  ignorance  which  esititi-d  ui>on 
the  subject  would  probably  never  have  l>een  removed  if  it  had  not  been  for  the  prac- 
tice of  imx'Ulalion.  The  numerous  experiments  which  have  been  performed  upon 
the  subject  have  proved,  beyond  the  possibility  of  doubt  or  cavil,  that  gonorrhcra  ia 
a  mere  local  affection,  and  that,  whenever  any  constitutional  syphilitic  phenomena 
occur  as  the  consequence  of  a  urethral  profluvium,  these  phenomena  are  due,  uol 
the  effects  of  gonorrha-a,  but  to  those  of  urethral  chancre. 

Chancre  of  the  utx'thra  is  generally  situated  just  behind  the  meatus,  or  in  t 
portion  of  the  tul»e  which  corresponds  with  the  glans ;  I  have,  however,  repeatedly  t 
nu't  with  it  on  the  lipn  of  the  external  orifice,  and  in  a  young  gentleman,  recently  ' 
under  my  care,  there  was  a  well-marked  indurated  chancre  at  least  two  inches  l>ehiud 
the  anterior  extremity  of  tlie  tul>e.     The  disease  occasionally,  though  very  rarely, 
extends  over  nearly  the  wVioie  of  the  urethra,  as  far  back  as  the  neck  of  the  bladder. 

The  period  of  latency  of  chancre  of  the  urethra  is  much  longer  than  in  the  ordi- 
nary form  of  the  disease,  being  seldom  less  than  three  and  a  half  or  four  weeks. 
Tlie  reason  of  this  would  seem  to  be  that  the  specific  vims,  entangled  in  some  of  the 
lacunm  of  the  tube,  i .  incapable  of  exerting  the  same  rapid  influence  as  when  it  is 
brouglit  in  contact  with  an  abraded  surface  upon  the  head  of  the  penis.     Moreover, 
it  is  extremely  probable  that  only  a  very  small  quantity  of  the  poison  gene  rail}*  finds  , 
its  way  into  the  urethra,  and  that,  conspquently.  it  has  great  dithcult.y,not  merely  in  . 
ellecting  a  secure  lodgment,  but  in  so  multiplying  itself  as  to  enalile  it  to  produce 
ultitnalel}'  an  explosive  ellect  ujton  tlie  mucous  and  submucous  tissues.     The  urine,  , 
passing  along  the  tultc  soon  aller  the  intromission  of  the  8[>ecific  Huid,  generally 
either  washes  it  entirely  awa^',  or,  combining  with  it,  effectually  neutralizes  its  active 
properties. 

The  discharge  attendant  upon  chancre  of  the  urethra  is  generally  less  copi 
than  in  ordinary  gonorrhoja;  it  is  also  more  tliin,  and  of  a  lighter  color,  unless 
accompanying  inilammation  is  unusually  severe,  when  it  may  be  both  profuse  and 
of  a  thick,  bloody  character,  or  thick  and  yellow  with  a  greenish  tinge.  There  is 
generally  some  degree  of  scalding  in  micturition,  though  hardly  ever  so  much 
gonorrhffia,  and  the  site  of  the  chancre  is  nearly  always  uidicated  by  a  »en 
hardness,  or  kind  of  lump  easily  distinguished  b_v  the  thumb  and  finger.  When 
disease  affects  the  anteri<jr  extremity  of  the  tulw*,  it  is  not  uncouiraim  to  find  great 
induration  of  the  whole  head  of  the  penis,  with  a  red  an<l  phlogosetl  appearance  of  j 
its  mucous  covering,  aud  considerable  tumefaction  of  tlie  prepuce.  Morbid  ere«'tions  ^ 
are  not  only  fretjueut,  but  they  are  often  very  jxiiuful  and  troublesome.  The  disease 
is  usually  chronic,  aud  rarely  gives  riae  to  lever,  although  it  is  liable  to  be  followed 
by  secondary  and  tertiary  symptoms.  Bulio  is  not  one  of  its  ordinary  effects;  but 
there  is  nearly  always  a  considerable  degree  of  contraction  of  the  urethra,  especially 
in  neglected  or  protracted  cases. 

The  diagnosis  of  chancre  of  the  urethra  is  often  <lilllcidt.  It  is  easy  enough  when 
the  ulcer  is  situated  at  the  lips  of  the  meatu-*,  or  just  behind  the  orifice,  the  mere 
separation  of  the  edges  of  which  will  then  be  sutficient  tt»  bring  it  fully  into  view. 
When  located  further  back,  its  existence  becomes  a  matter  of  <loubt ;  for,  although 
the  accompanying  induration  may  be  very  distinct,  j'et  as  a  similar  condition  may  bo 
present  in  gonorrhoea,  as  a  consequence  of  a  deposit  of  lymph  into  the  submueoos 
cellular  tissue,  no  useful  de<Iuctinn  can  be  drawn  from  it.  The  most  valuable  rational 
symptoms  are,  the  unusual  latency  of  the  poison,  or  the  extraordinary  length  of  j 
time  wliich  intervenes  between  the  impure  connectirm  and  the  outbreak  of  the  dise.ise, 
the  remarkable  obstinacy  of  the  attack,  resisting,  as  it  generally  does,  all  the  various 
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etbods  of  treatment  commoiiiv  directed  for  the  cure  of  gonorrhoea,  and»  lastly,  the 
■light  scaliiiiig  iu  taicturition,  atid  tlie  IVeijiivnt  vunation  in  the  nature  of  the  dis- 
charge, which  is  now  scanty,  thin,  and  serous,  now  profuse,  tluck,  and  jt'Uow.  The 
only  trustworlliy  diagnostic  elmracter,  however,  lis  furnished  Uy  inoculntion,  whit-h 
luld  lie  jirompily  performed  in  :di  cases  of  doubt  on  account  of  the  selection  of  a 
iper  and  ettieient  course  of  medicatiou. 

The  treatment  of  thijucre  of  tiu-  nrethra  la  ooiiduoted  upon  general  antisy[)hilJtic 

principles.     The  remedies  which  [ncivu  so  serviceable  iu  gonorrho-a  arc  enii rely  inert 

here,  except  in  so  far  as  tiiey  may  be  instrumental  in  diluting  the  urine  and  depriving 

ilof  its  acrimony.     When  wiihiu  reach,  gentle  cauterization  with  uitrate  of  silver 

will  be  benetiuial;  indeed,  iu  obstinate  cases,  hardly  any  other  direct  application  will 

be  of  much  avail.     In  the  iutervala  of  the  cauterization,  or,  iu  the  more  lutraetable 

forms  of  the  disease,  throughout  the  treatuieut^tlitl'erent  kinds  of  injections  tnuBt  be 

aied,  especially  weak  lotions  of  sidphate  of  copper,  tannic  acid,  and  opium,  acetate 

of  leatl,  bichloride  of  mercury,  and  iodide  of  iron.     If  the  sore  be  seated  near  the 

meatus,  the  opposite  surfaces   should   be  kept  apart  with  a  tent  medicate<l  with 

dilute  ointment  of  nitrate  of  mercury;  or  a  snitdl  liongie  smeared  with  this  snb- 

sunoc  may  occasionally  be  introduced.     If  marked  ituduratiou  exist,  early  but  gentle 

mcMiiiidizatiou  must  be  em[)l(>yed,  both  us  a  means  of  promptly  curing  the  chaucre, 

toll  of  protecting  the  system  from  contamination. 

Chancre  in  the.  Fennde. — Chancre  in  tire  feiiiulo  is  most  common  upon  the  vulva, 
>i|tbe  vagina,  and  upon  tlie  uterus,  tlie  rtdative  I'requeiicy  of  the  occurrence  being  in 
■''theonler  here  stated.  The  i)eriuL'Uin  and  uiiuary  meatus  also  sometimes  sutler.  The 
Inferior  portion  of  the  vagina  is  much  more  lialile  to  be  aJfected  than  the  Bujierior, 
butb'illi  this  part  of  the  tube  and  the  uterus  are  not  nearly  so  often  the  seat  of  the 
iiMJuratcd,  or  the  true  Hunterian  chaucre,  as  was  at  one  time  supposed,  owing  proba- 
Wytotlie  fact  that  the  infecting  matter  which  covers  the  sore  of  the  penis  is  wiped 
oif  during  coition  before  the  organ  has  etfeeted  full  peuetration.  The  nature  of  the 
nicer  is  easily  recognized  by  its  excavated  shape,  its  steep,  irregular  edges,  its  foul, 
uabealthy-lookiDg  bottom,  and  its  indurated  base.  In  ciironic  chancre  of  the  uterus, 
tbeiurduess  is  generally  wide-spread  and  most  characteristic,  the  neck  and  mouth  of 
ibeorgau  being  almost  of  a  stony  consistence,  dee])]y  engorged,  and  of  a  florid  hue. 
The  ^oft  or  non-indurated  chancre  is  much  more  common  than  the  indurated,  the 
tfo  varieties  of  sore  following,  iu  this  and  other  respects,  the  same  laws  in  the 
female  as  in  the  male.  The  former  is  often  multiple,  aud  may  acquire  a  large  size; 
llie  latter,  on  the  coutrary,  ia  usually  single,  aud  aluiust  always  very  small,  its 
liiineiisions  rarely  exceeding  those  of  a  five-cent  piece.  Both  classes  of  ulcers  are 
frequeutly  the  seat  of  excessive  pain,  especially  when  they  attack  tlie  vulva  and  the 
inferior  portion  of  the  vagina.  Their  march  is  generally  chrtuiic,  aud  their  p?'csence 
«in  only  be  satisfactorily  deternntied  by  careful  ocular  inspection.  In  regard  to 
tlieir  iliaguosis,  the  surgeon  must  be  guided  principally  by  the  history  of  the  case, 
tlie diarataer  of  the  patient,  and  tlie  appearance  of  the  nlcera.  When  the  ordinary 
neaiu  of  discrimination  fail,  inoculation  may  be  practised. 

Ill  the  treatment  of  chancre  in  the  female,  the  same  general  rules  are  to  be  observed 
wiucliancre  of  the  male.  Absolute  rest  in  the  recumlx'nt  posture,  active  purgation, 
tlie  saline  and  antimouial  mixture,  opiates,  diaphoretics,  the  warm  batli,  an<i  light 
Jirt, constitute  tlie  principal  constitutJoual  reracdies.  The  most  important  topical 
means  are  frequent  injections  of  tepid  water,  or  tepid  water  impregnatetl  with  some 
ml'l  anodyne  and  astringent  articles ;  eantcrizfition  with  solid  nitrate  of  silver  or 
Jilnte  acid  nitrate  of  mercury  ;  and  isolation  of  the  sores  by  plugs  of  lint,  medicated 
with  aromatic  wine,  lotions  of  tsinnic  acid  and  opium,  yellow  wash,  or  some  slightly 
stimuhiting  unguent.  In  obstinate  cases,  especially  in  the  indurated  chancre,  a  mild 
TOUrse  of  mercury  will  be  necessary. 
Chancre  of  the  Fingers^  LfpH,  Tonffue,  and  Anua. — Chancre  of  a  finger  may  be 
rscted  by  surgeons  and  accoucheurs  in  examining,  dressing,  or  delivering  iHs- 
women,  from  the  accidental  inoculation  with  the  8y|>hiHtic  jioison.  It  com- 
nly  )>egin9  as  a  little  sore  or  vesicle  at  the  side  of  the  naiJ,  from  which  it  gradually 
extends  until  it  eventually  involves  its  entire  etrncture,  as  well  as  the  surrounding 
I«rts.  The  attack  is  attended  with  great  pain,  discoloration,  and  swelling  of  the 
finger,  which  soon  becomes  bulbous  an<l  distorted,  very  much  as  in  the  worst  forms 
of  onyxitis ;  and  the  ulcer  itself  presenta  a  foul  phagedenic  or  sloughing  aspect. 
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Red  lines  frequently  extend  up  the  arm,  the  axillary  lycnpliatie  glands  are  enlarged 
and  exquisitely  tender,  aiid  the  general  health  is  seriously  impaired ;  often,  indeed, 
totally  ruined. 

A  cliancre  soraetiinea  forms  upon  the  lip;  more  frequently  upon  the  lower  than  the 
upper,  as  a  result  either  of  the  contact  of  chancrous  matter  or  of  i»f)culation  with 
the  secretion  of  a  mucous  tubercle,  as  in  the  act  of  kissing,  smoking,  drinking, 
or  glass-blow iug.  The  sore  is  solitary,  more  or  less  oval,  and  characterized  by  a 
remarkably  inihirated  base,  the  part  feeling  like  a  mass  of  filtro-cartilage.  The  dis- 
char^re  is  scanty  and  ichorous.  The  whole  lip  is  stiff,  paiulul,  and  everted.  Lym- 
phatic involvement  of  the  chin  and  side  of  the  jaw  is  an  invariable  complaint. 

In  chancre  of  the  tongue,  it  is  usually  the  tip  of  the  organ  that  is  affected.  The 
Bore  is  very  hard  and  indolent,  but  j>ossesses  no  distinctive  features. 

Chancre  of  tlio  anus  usually  arises  from  the  accidental  contact  of  the  syphilitic 
virns,  as  when  a  woman  has  the  disease  upon  the  vulva,  in  the  vagina,  or  upon  the 
perineum.  The  sores  may  be  Seated  just  at  the  verge  of  the  anus,  or  imuie<lintely 
above  the  sptiLnctor  muscle,  and  they  may  be  either  hard  or  soft;  more  commonly 
the  former.  They  are  distingiiiHlied  by  their  Gssure-like  form,  their  grayish  color, 
and  the  inoculnltlu  character  of  their  secretions.  Defecation  is  exquisitely  painful, 
tlie  parts  are  excoriated  and  intl.uned,  the  discharge  is  thin,  copious,  and  fetid,  and, 
if  the  morbid  aciitm  be  not  speedily  arrested,  abscesses  are  liable  to  form,  although 
they  seldom  open  into  the  bowel.  The  verge  of  the  anus  is  sometimes  completely 
riddled  by  these  sores.     Buboes  seldom  follow. 

Chancres  are  liable  to  form  in  other  parts  of  the  body,  as  the  nose,  cheeks,  eyelids, 
scalp,  trunk,  and  extremities,  and  it  is  remarkable  that  in  all  these  aituations  the 
sores  invariably  belong  to  the  indurated  variety  of  the  disease. 

The  diagnosis  of  chancre  of  the  fingers,  lips,  tongue,  anus,  and  other  portions  of 
the  cutaneous,  mucous,  or  muco-cutaneous  surface  must  lie  deduced  from  the  hi.Mtory 
of  the  case,  and  from  a  careful  examination  of  the  affected  structures.  If,  notwith- 
standing this,  doubt  arises,  recourse  may  be  had  to  inoculation-  It  should  be  borne 
in  mind  that  a  eliiincre  of  the  lip  may  be  njistaken  for  an  epithelioma ;  and  no  surgeon 
should  ever  be  in  hust«  t«  amputate  a  syphilitic  finger,  when  the  ulcer  presents  a  foul 
or  sloughy  aspect,  inasmuch  as  a  ju<Ucious  course  of  treatment  may  promptl3'  dispel 
the  disease.  Nearly  all  these  affections  will  be  materially  benefited  by  gentle  mercu- 
rialization. 

2.    BUBO. 

Bubo  is  an  enlargement  of  tbe  lyrajihatic  glands  of  the  groin.  It  ma^'  proceed 
from  a  great  variety  of  causes,  tending  to  irritate  and  intlamc  the  Ij'uiphatic  vessela 
leading  to  these  bodies,  as  gonorrli<x-a,  excessive  sesual  indulgence,  fatigue  from  pro- 
tracted exercise,  injury  of  the  inferior  extremity,  cirrus  or  bunions  on  the  toes,  and 
boila  upon  the  nates,  thigh,  or  perineum.  Sueb  swellings  are  particularly  liable  to 
occur  in  young  subjects  of  a  scmfulous  temjxrament,  in  whom  they  often  arise  from 
the  moat  trivial  causes,  and  generally  disappear  without  much,  if  any,  treatment ; 
the  concomitant  inflamuiation  being  usually  very  slight  and  seldom  passing  into  sup- 
puration. The  syphilitic  bubo,  on  the  contrary,  is  a  specific  disease,  the  result  of 
inoculation  with  the  matter  of  chancre,  and  capable  of  funnshing  a  secretion  Bimil»r 
to  that  by  which  it  w^as  itself  produced.  An  open  syphilitic  bubo  is,  in  fact,  a 
chancre,  and  nothing  else.  Hence,  like  the  latter,  it  constitutes  merely  a  form  of 
primary  disease ;  for  so  long  as  the  poison  is  limited  to  the  glands  of  the  groin, 
there  cannot,  of  course,  be  any  actual  contamination  of  the  system.  It  is  only  when 
it  passes  beyond  these  bofliets  that  its  operation  becomes  general ;  up  to  that  period 
83'phili8  is  essentially  a  local  affection. 

The  true  syphilitic  Imbo  rarely  arises  until  the  end  of  the  second,  or  the  beginning 
of  the  tliird,  week  from  the  ap|)earance  of  the  original  sore ;  cases  sometimes  occur 
as  earlj'  as  the  seventh  or  eighth  day,  and,  on  the  other  hand,  the  attack  may  be 
postponed  until  the  close  of  the  first  month.  Some  writers,  Pucho  among  the  rest, 
assert  that  the  disease  is  occasionally  not  developed  under  three  years.  Such  a 
statement,  although  apparently  credited  by  respectable  authorities,  is  simply  absurd. 
JCature  undoubtedly  constantly  deviates  from  her  established  laws,  but  it  is  impos- 
sible to  8up|K)se  that  she  could  i>e  guilty  of  so  great  a  departure  as  such  an  occurrence 
as  this  would  imply.  We  must  rather  conchule  that  the  fault  lies  in  a  want  of  correct 
observation  than  in  such  a  flagrant  violation  of  the  laws  of  syphilis. 
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Bubo  may  follow  either  the  sofl  ot  the  indurated  chancre,  but  in  order  to  do  this 
it  is  necessary,  as  a  rule,  that  the  sore  sliould  be  free  from  phagedena,  and  gangrene, 
or,  indeed,  from  severe  inflammation  of  every  kind,  inasmuch  as  the  absorption  of 
tbe  specific  virus  and  its  transmission  to  the  groin  are  accomplishod  with  great  diffi- 
culty when  the  parts  are  overpowereil  by  diat-ase.  An  active,  open  state  of  the  ulcer, 
and  the  smallest  conceivable  amount  of  iiiflamnmtiou  in  the  structures  immediately 
around,  are,  other  things  being  equal,  the  conditions  most  favorable  to  the  develop- 
ment of  the  true  syphilitic  bubo.  ConsideraLile  diversity  exists  in  respect  U>  the 
aptitude  wLih  which  the  two  varieties  of  chancre  produce  bubo,  as  well  as  in  regard 
to  the  characters  of  the  bubo  itself-  Thus,  the  indurated  chiuicre  is  always  fol- 
lowed by  bubo,  the  swelling,  which  usually  involves  several  glands,  being  lianJ  and 
chronic,  and  partaking  more  or  less  of  the  nature  of  the  parent  sore,  without  much 
disposition  to  suppurate,  although  it  is  sure  evoulually  to  coutamiuate  the  constitu- 
tloD.  The  pus,  moreover,  which  occasionally  forms,  is  not  generally  iuoculablc,  and 
is  for  the  most  part  of  a  thin,  iciiorous  character.  The  soft,  chancre,  ou  the  other 
Imnd,  is  only  now  and  then  followed  by  btiboj  the  disease,  \vhich  attacks  ouly,  or 
chiefly,  the  superficial  ghmds,  always  runs  its  course  very  rapidly,  and  soon  terminates 
in  an  abscess,  the  fluid  bt-iog  botli  abundant  and  readily  iuoctilMble, 

However  i)r(-Kluced,  the  specific  bubo  generally  uccurs  on  the  same  side  as  the 
chancre.  Thus,  if  the  ulcer  exist  on  the  right  side  of  tlie  penis,  the  right  groin  will 
be  the  one  to  suffer,  au*l  conversely.  Now  and  then  an  exeeplion  to  this  rule  is  met 
with,  depending,  probably,  upon  an  interlacemcot  of  the  lymphatic  vessels,  those  of 
tlie  right  side  passing  over  to  the  left,  and  tlie  reverse.  A  bad  form  of  bidjo  ocea- 
eiounlly  occurs  at  the  root  of  the  penis,  or  upon  the  pubes,  caused  by  llie  presence 
of  an  infected  gland.  Now  and  then  a  bubo  is  developed  in  each  groin,  esi)eeially 
when  the  chancre  is  situated  upon  some  part  of  the  middle  line,  as  the  frenum  or  the 
upper  surface  of  the  penis. 

iioth  sexes  are  liable  to  syphilitic  bubo;  men,  however,  suffer  much  more  frequently 
than  women,  owing  to  the  difference  in  the  arrangement  of  the  lymphatic  vessels. 
those  of  the  former  passing  in  a  much  more  direct  manner  than  those  of  the  latter 
from  the  scat  of  the  disease.  In  chancre  of  the  uterus  and  the  upper  part  of  the 
Tagina  bubo  is  uncommon,  and  the  same  law  obtains  in  regard  to  chancre  of  the 
urethra  in  the  male. 

The  relative  proiwrtion  of  bubo  to  chancre  has  not  been  settled ;  while  the  indu- 
rated form  of  the  disease  is  very  generally,  if  not  invariably,  followed  by  swelling 
of  the  inguinal  glands,  soft  chancre  does  not  perhaps  produce  such  an  effect  oftener 
than  in  one  out  of  four  cases. 

An  opinion  was  at  one  time  extensively  prevalent  that  a  bubo  may  form  in  the 
groin  without  the  intervention  or  antecedence  of  a  chancre,  from  the  direct  absorp- 
tion of  the  specific  poison  from  a  nuieous  or  cutaneous  surface.  It  was  and  still  is 
maintaineil  by  some  that  such  an  effect  is  possible,  because,  as  is  alleged,  bubo  and 
even  conslilutioual^sympt^jms  occasionatly  occur  without  an\-  evidence  whatever  of 
having  been  preceded  by  primary  ulcers.  It  is  assumed  that  ttie  matter  in  which  the 
poison  is  entangled,  or  held,  .as  it  were,  in  solution,  may  be  uttHorbed  by  the  mucous 
or  even  the  cutaneous  surface  of  the  penis  in  the  same  mnnner  as  morphia,  atrojiia, 
other  articles  of  the  materia  medica,  and  that,  being  subsequently  conveyed  hy 
lymphatic  vessels  to  the  groin,  it  is  capable  of  infecting  its  glands  in  such  a  way 
as  to  form  a  true  syphilitic  bubo.  Hence,  the  disease  has  been  calle<I  the  primary 
non-consecutive  bubo,  or,  to  use  a  French  phrase,  bubon  d'embl^e.  The  existence 
of  this  variety  of  inguinal  enlargement  was  admitted  by  several  of  the  older  writers 
CD  syphilis,  especially  by  Astrue  and  Swediaur;  J(>hti  Hunter  also  believed  in  it,  and 
it  has  been  dwelt  upon  at  much  length  by  Ricord  and  his  disciples.  Many'  of  the 
most  experienced  practitioners,  however,  in  all  ])arts  of  the  worhl,  positively  asseil 
that  they  have  never  met  with  it,^  and,  as  for  myself,  I  am  quite  sure  that  no  instance 
of  the  kind  has  ever  fallen  under  my  observation.  My  lielief,  therefore,  is  that  the 
occurrence  is  a  mere  chimera,  exidicable  on  t!ie  supposition  that  the  chancre  wluch 
precedes  it  is  so  small  luid  evanescent  as  to  elude  detection,  or  that  the  infcetion  has 
been  propagated  in  some  other  way.  It  is  certain  that  such  slight  and  transient 
ulcers  often  do  appear  on  the  genital  organs  of  both  sexes,  an<l  that,  notwithstanding 
U»ey  do  not  attract  any  attention  either  on  the  part  of  the  patient  or  of  his  attend- 
ant, they  are  yet  not  unfrequently  followed  by  the  worst  forms  of  constitutional 
contamination. 
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An  excellent  observer,  Dr.  Bumstead,  in  the  work  previously  referred  to,  iit  speak- 
ing of  lliis  subject,  makes  the  ftjlluwing  very  appubile  remarks:  "The  existence  of  a 
bubun  d'emblee,  secretin^  iuoculable  pus  and  capal)le  of  infeuting  the  constitution, 
is  entirely  incmisistent  with  our  present  knowledge  of  venereal  diseases;  and  tanuot 
now,  aa  furmerly,  be  admitted.  Tbe  repurted  cases  of  this  character  are  very  far 
from  being  eonckisive."  Lately  this  question  has  again  been  agitated,  on  the  basis 
of  cases  oliscrved  by  Mr.  Lane,  Dr.  Marstou,  Mr.  Henry  Le.a,  and  others,  in  which 
constitutional  sypliilis  is  alleged  to  have  occurred  where  no  previous  primary  disease 
could  be  detected  after  the  most  careful  examination. 

Varietieis — Bubo,  like  chancre,  is  suscejitible  of  a  g:reat  variety  of  forms.  Thns, 
it  may,  after  having  progressed  a  certain  diijtance,  remain  stationary,  perhaps  even 
several  months,  manifesting  no  decided  disposition  either  to  advance  or  to  recede. 
Conjoined  with  this  indolent,  ptissive,  or  inactive  state  there  is  generally  a  certain 
degree  of  hardening,  similar  to  that  so  often  occurring  in  the  chronic  indurated  uleer 
upon  the  head  of  the  penis.  Such  a  swelling  is  always  to  be  dreade«l  on  account  of 
the  disposition  of  the  specific  poison  to  Uirk  in  tlie  substance  of  the  affected  glands, 
from  which,  in  time,  there  is  great  danger  of  its  being  conveyed  into  the  system,  so 
as  to  give  rise  ultimately  to  secondary  and  tertiary  symptoms.  The  bubo,  in  fact, 
is  a  hot-bed,  not  merely  for  the  temporary  lodgment  of  the  virus,  but  for  its  zymotic 
operation,  and  its  gradual  extension  to  other  and  more  important  structures. 

In  another  class  of  cases  the  enlarged  glands,  taking  on  inordinate  inSammatory 
action,  pass  into  suppuraiion,  the  matter  usually  collecting  in  a  solitary  abscess,  of 
an  ovoidal  shape,  from  the  volume  of  an  almond  up  to  that  of  a  goose's  egg.  When 
the  disease  assumes  this  form,  it  generally  runs  its  course  with  considerable  rapidity, 
l)eing  characterized  by  severe  constitutional  disturbance,  such  as  rigors,  fever,  and 
headache,  and  by  intense  local  suffering,  the  pain  being  of  an  aching,  throbbing  cha- 
racter, the  swelling  great,  the  heat  excessive,  and  the  discoloration  of  a  dusky  livid 
red.  If  the  matter,  whirh  is  generally  of  a  thick,  yellowish  appearance,  intermingled 
with  blood  and  cellular  slonghs,  is  not  promptly  evacuated,  it  is  apt  to  burrow  among 
the  neighboring  tissues,  causing  extensive  sinuses,  which  it  is  often  extremely  dilB- 
cnlt  to  heal,  and  which  occasionally  lay  open  most  important  structures.  In  neg- 
lected cases,  such  an  abscess  may,  on  the  one  hand,  pass  high  up  over  the  abdomen, 
and,  on  the  other,  low  down  upon  the  front  of  the  thigh.  Dr.  Lente  Las  reported  « 
case  of  suppurating  bubo  in  whiclf  the  matter  perforated  the  abdomen,  and  induced 
fatal  peritonitis.  In  a  case  mentioned  to  me  by  Dr.  J.  M.  Barton,  upwards  of  a 
quart  of  pus  was  discharged  through  the  rectum,  the  patient,  notwithstanding  the 
most  extensive  8U|tpuration  of  the  groin,  thigh,  and  abdomen,  making  eventually  a 
good  recovery-  In  the  indurated  bubo,  the  result  usually  of  a  hard  chancre,  the 
secretion  is  generally  coniftaratively  scanty,  and  of  a  thin,  ichoroas,  sanious,  or  snn* 
guinolent  nature.  Whenever  the  quantity  of  matter  is  unusually  large,  it  nmy  be 
assumed  that  it  is  furnishe*!  by  the  cellular  tissue  in  which  the  affected  glands  are 
wrai>t  up,  rather  than  by  these  bodies  themselves. 

When  the  coutente  of  the  abscess  have  been  discharged,  whether  spontaneously 
or  otherwise,  the  disease  assumes  the  name  of  an  ojicn,  ulcerating  bubo,  a  state  in 
which  it  may  remain,  with  very  little  change,  for  an  almost  indefinite  period.  The 
disehfirge  from  such  a  sore,  which  is  always  situated  above  Poupart's  ligament,  or 
partly  above  and  partly  below,  and  which  inclines  from  above  downwards  and 
inwards,  may  partake  more  or  less  of  the  cfiaracter  of  laudable  pus,  or  it  may,  as 
is  most  common,  be  thin,  ichorous,  and  irritating,  the  quantity  varying  from  several 
drachms  to  upwanls  of  an  ounce  in  the  twenty-four  liours.  Uow  long  it  may  retain 
its  specific  properties  is  unknown.  The  edges  of  the  sore  exhibit  very  much  the  same 
appearances  as  those  of  :i  common  chancre;  thus,  they  may  be  very  steep. hard,  and 
ragged;  everted,  inverted,  or  undermined;  thick  or  thin;  pale,  reddisli,  dusky,  or 
purple.  The  bottom  is  usually  incrusted  with  a  dirty,  greenish,  or  yellowish  pulta- 
ceous  substance,  with  here  and  there  a  small,  fier3- -looking,  exquisitely  sensitive  granu- 
lation. Sinuses  often  extend  from  the  main  ulcer  in  diflerent  directions,  and  it  is  not 
uncommon,  when  the  destruction  has  been  at  all  extensive,  to  sec  some  of  the  a  fleeted 
glands  lying  in  a  partially  detached  state  at  the  bottom  of  the  sore,  perhaps  a<lhering 
merely  by  a  few  shreds  of  cellidar  tissue. 

An  ulcerated  bubo  may  take  on  phagedenic  action,  extending  more  or  less  rapidly 
in  different  directions,  like  a  chancre  in  an  unhealthy  constitution.  This  epiphe- 
nomenoa  may  show  itself  soon  after  the  swelling  has  been  laid  open,  or  not  until  s " 
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the  lapse  of  se^'eral  weeks  or  months.  It  is  usuailj  cliarncterizcd  by  severe  pain, 
by  a  lliiu,  proruse,  sanioud  disebarge,  and  l>y  a  fun  I,  piiltuceous  state  of  the  soie, 
aloiip^  with  ait  irritultle  condition  of  the  system,  waut  of  appetite  and  sleep,  aud  dis- 
order of  the  alimentary  canal. 

Fiitall\',  a  syphilitic  hiilxj  iiiriy  run  iuto  gangrene;  sometirues  beforo ulcerntion  sets 
in,  but  usually  not  until  uflurwartis.  Such  a  tL-niii nation  is  must  liabit-  to  occur  in 
tilt'  lower  classes  of  putieuts,  the  inmates  of  cellars,  prisons,  ainishouscs,  and  otber 
filthy  places,  and  ollcn  produces  the  must  frightful  ravages,  causing  extensive 
destruction  of  the  skin  and  cellular  tissue,  as  well  as,  in  some  cases,  of  the  muscles 
of  the  abdomen.  The  symptoms  are  generally  very  severe  and  the  disease  ofteu 
proves  fatal,  the  sufferer,  meanwhile,  forming  a  must  loathsome  aud  disgusting 
object. 

Diagnosis, — Syphilitic  huho  is  liable  to  be  confounded  with  bubo  from  other  causes, 
and  henoe  it  is  by  no  means  always  easy  to  determine  the  dinornnsis,  desirable  as  it  is 
that  there  should  be  no  mistake  upon  a  subject  of  such  [(racticil  moment.  There  are 
a  few  })oints  in  connection  with  these  two  classes  of  Rwclliua  which  are  deserving  of 
attention  as  means  of  discrimination.  In  the  firnt  phicc,  the  surgeon  must  carefully 
eon8i<ler  the  history  of  the  case.  A  sy|»hilitic  bubo  seldom  comes  on  bel'ore  the  end 
of  the  second  week  from  the  primary  disease,  and  in  many  instances,  iiulccd,  not  until 
a  considerably  later  period-  In  the  common  Initio,  on  the  contrary,  the  sweHinji  urdi- 
narih-  supervenes  within  a  short  time  after  the  applicaliou  of  the  excitinjLC  cause. 
Thus  a  b<iil  upon  the  nates,  or  a  coni,  bruise,  or  other  injury  of  the  toe,  is  usually 
followed  by  n  bubo  during  t!ie  first  three  or  four  days  after  the  commencement  of 
the  local  alfection.  Secondly,  useful  information  may  be  obtained  from  a  considera- 
tion  of  the  duration  of  the  swelling.  A  sy|thiUtit'  bubo  usually  lasts  a  number  of 
weeks,  otlen,  indeetl,  several  months;  an  or<linnry  bubo, on  the  other  hand,  generally 
promptly  disappears  with  the  cause  that  induced  it.  Thirdly,  the  specific  bubo 
often  8«|»purates  and  ulcerates;  the  commnii  bul»o  seldom,  if  ever,  and  then  only 
in  per^onsof  a  scrofulous  and  broken  constitution.  Fourthly,  the  matter  of  the  syphi- 
litic bubo  is  often  inoeiihible;  of  the  common,  never.  Finally,  the  syphilitic  swell- 
ini^r  is  alvv.<»ys  situated  altove  l*ou|)art's  li'^anicnt,  or  partly  below  and  ]iartly  above ;  the 
non-syphilitic  usually  l»elow,  and  crenerally  affects  a  grculer  number  of  glands. 

The  scrofulous  bubo  occurs  011I3'  in  pers<ms  of  a  scrofulous  diathesis,  mostly  in 
children,  prior  to  the  age  of  puberty.  It  commonly  aflects  a  considerable  number  of 
glands  simultaneously,  and  they  remain  eiilargetl  for  a  long  time,  being  \iiry  hard 
and  lobulated,  and  slowly  tending  to  su|i]>uralion.  Tiie  matter  is  of  a  yellow-green- 
ish hue,  and  collects  in  several  little  abscesses,  which,  burHtiiig.  leave  ill-conditioned 
ulcers,  with  thin,  Iduish,  undermined  edges,  and  a  tliin,  siinions,  irritating  disch.arge, 
destitute  of  inoen4iible  projierties.  The  bulk  of  the  swelling  is  usually  situated  lielow 
Poupart's  ligament,  at  the  upper  and  inner  part  of  the  thigh;  aud  traces  of  stnimoua 
dis«>ade  generally  occur  in  other  parts  of  the  bod3-. 

Treatmeut. — The  treatment  of  biilwi  must  be  conducted  upon  the  same  general 
principles  as  that  of  chancre,  of  wliich,  as  already  stated,  it  is  simply  another  form. 
If  the  ilisease  be  seen  early,  before  there  is  much  inflammatory  action  or  any  dei-ided 
t'endoncy  to  suppuration,  the  abortive  treatment  will  come  in  play,  consisting  of 
the  free  application  of  tincture  of  iodine,  and  of  concentrated  compression,  either 
with  A  truss,  a  piece  of  lead,  or  a  series  of  linen  pads  and  the  spica  bandage.  There 
are  few  cases  of  incipient  Inibo  which  can  resist  the  combined  influence  of  these 
remedie^i,  if  pro|)erly  manatrod.  If  the  eouipression,  in  the  elticacy  of  which  1  have 
great  confidence,  prove  painful,  it  must  be  moderated,  or  temporarily  pretermitted. 
Occasionally  the  treatment  is  advantageously  [ireceded  by  the  apijliention  of  It'cches. 

If  the  disease  has  already  made  consideralile  progress,  iodine  and  compression 
will  probably  prove  insufficient,  and  then  more  active  measures  will  lie  required.  Of 
these,  the  most  efficient  is  the  formation  of  an  eschar  upon  the  mf>8t  prominent  |>or- 
tion  of  the  swelling  by  means  of  the  Vienna  |iaste,  applied  as  in  making  an  issue,  or 
a  solution  of  bichloride  of  mercury,  in  the  proitortion  of  twenty  grains  to  the  ounce 
of  aloohoL  The  skin  having  jirevionsly  Ja-en  e!evnte<i  by  a  small  blister,  a  compress, 
wet  with  the  lotirm,  is  lirndy  bound  upon  the  raw  surface,  and  retained  for  two 
hours,  when  it  is  replaced  by  an  emollient  poidtice  or  warm  water-dressing.  The 
pain  prinluced  by  this  application  is  excessive,  and  hence  the  paste  usually  deserves 
the  preference,  especially  as  the  mercury  does  not  possess  any  special  therapeutic 
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arlvantagea.     The  new  action  created  by  the  caustic  neutralizes  or  overwhelms  the 
prei-sisliiig,  aiid  rapidly  dt;stroys  tbe  specific  disease. 

When  suppuration  is  threatened,  or  Inevitable,  the  process  should  be  exijeditert  by 
the  usual  meaus,  aided  by  recumbency  and  a  relaxed  position  of  the  lower  extremity. 
As  soon  as  llucluatiun  is  observed,  the  parts  are  freely  divided,  even  if  the  matter 
be  deei>6eated,  in  order  to  give  full  vent  to  the  coiiiined  fluid.  A  tent  is  kept  in  the 
opening  to  prevent  closure  ot  the  edges.  The  incistou  sinuikl  always  be  made  in 
the  direction  of  Poupart's  ligament.  If  the  bubo  is  ehronic  and  indurated,  the 
operation  is  sometimes  attended  with  considerable  hemorrhage,  chiefly,  however,  of  a 
venous  nature,  and,  consequently,  easily  arrested  by  pressuie  and  (juietude.  When 
the  suppurative  process  is  very  slow  and  imperfect,  as  it  sometimL-s  is,  es|ieciall3'  in  tbe 
variety  of  bubo  just  mentioned,  the  most  appropriate  aj)i)lication  is  a  large  blister, 
retained  sutticicntly  long  to  produce  thorough  vesication,  and  dresse*!  with  an  emolli- 
ent poultice.  W^hen  the  accumulation  of  pus  is  \evy  large,  it  has  been  proposed  to 
effect  its  evacuation,  not  by  incision,  but  by  a  number  of  punctures,  on  the  ground 
that  tbe  procedure  would  be  less  destructive  to  the  integument  than  the  more  common 
operation.  I  have  not,  however,  found  this  to  be  so  in  my  own  practice.  On  the 
contraiy,  the  skin  and  cellular  substance  are  generally  so  much  detached  and  impov- 
erished as  to  retuler  it  impossible  to  preserve  thirn  with  any  reasonable  prospect 
of  ultimate  reunion.  Hence,  I  am  always  in  favnr  of  a  free  division;  nor  do  I 
hesitate  afterwards  to  remove  such  portions  of  integument  as  may  seem  to  act  ob- 
stniutingly  to  the  reparative  process  liy  overhanging  the  surface  of  the  ulcer,  and 
thus  interfering  with  its  medication.  If  minuses  form,  they  must  be  laid  open,  early 
and  freely,  in  the  usual  manner,  or,  if  they  are  very  deep  and  tortuous,  injected 
witli  wine  stimulating  lotion,  tented,  and  compressed.  Fungous  granulations  are 
repressed  with  escharotics,  as  sulphate  of  co|if»er  and  nitrate  of  silver,  or,  what  is 
l>etter,  the  scissors.  If  the  constitution  is  impaired  by  protracted  suffering  and  con- 
fineuient,  tonics  and  change  of  air  will  be  required;  ami  in  all  cases  projier  attention 
must  be  paid  to  the  diet,  bowels,  and  secretions.  Should  phage<lena  or  gangrene 
supervene,  the  same  line  of  treatment  will  be  demanded  as  unrler  similar  circum- 
sttuices  in  chancre.  'I'tte  chronic  indurated  bid>o  will  rarely  yieid  in  a  satisfactoi'y 
manner  until  the  system  is  brought  gently  under  the  luflueuce  of  mercury. 
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BECT.  Ill SECONDARY  SYPHILIS. 


1.   GENERAL  CONSIDERATIONS. 


The  term  secondary  is  employed  to  designate  that  group  of  morbid  phonomc 
which  mnnifest  themselves  after  the  occurrence  of  primary  MpbiJis,  the  period  of 
their  evolution  varying,  on  an  average,  from  five  to  eight  weeks  from  the  first  out- 
break of  the  disease.  The  structures  which  are  most  liable  to  sutler  are  the  cutaneous 
and  mucous,  and  these  may  be  attacked  either  simultaneously  or  consecutively,  or 
on«  may  sulfer  and  the  other  escn|>e,  according  to  the  condition  in  which  they  may 
be  at  the  time  of  the  contamination. 

Secondary  wypliilis  is  always  }ireeeded  by  chancre,  for  there  is  no  reason  to  believe, 
as  stated   elsewhere,  tiiat  the  specific  \ini8  ever  finds  its  way  into  the  system  by 
direct  imbibition,  or  without  the  intervention  of  a  breach  of  continuity  of  some  kind 
or  other.     This  fact  is  too  well  established  to  admit  of  any  doubt.     IJubo,  however, 
does  not  always   precede  it;  in  many  cases,  in  fact,  tbe  inguinal   glands  remain 
completely  intact,  and  yet  the  constitutional  symptoms  may  be  of  the  very  worst 
character,  occurring,  perhaps,  early  after  the  priuiary  disease,  and  explotling  with 
peculiar  virulence  u|)0u  the  cutaneous  and  mucnus  tissues.     It  would  be  very  inte- 
rcssting,  in  a  practical  point  of  view,  if  we  couhl  tk-tL-rnnne  the  relative  froqueney  of 
secondary  symptoms  and  bubo,  or  hr»w  often  in  a  given  number  of  cases  constitu- 
tional syphilis  occurs  with  involvement  of  the  inguinal  glands,  and,  on  the  other 
ban<l,  how  often  bubo  exists  without  Ijeing  ffdiowed  bj'^  conset-dtive  derangeuient. 
For  the  solution  of  this  question,  however,  there  are,  unfortunately,  no  reliable  data. 
A»  w»s  previously  stated,  the  indurated  chancre  is  nearly  always,  if  not  invariably, 
ncceeiU-d  by  constituti<uial  involvement,  a[>|iearing  early  in  the  disease,  and  gene- 
Billy  pTiQ!»  rise  to  the  most  serious,  if  u'lL  U>  imsittvely  irreniudiable,  effects.     The 
^■^Bata  »>--  '1  the  soft  or  non-imbimted  chnucrc  is  solely  a  loi-al  alfeotion,  and, 

Iktfctec^  uuwcd  by  any  specific  vice  of  the  general  system.    In  tlu3  doctrine 
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I  cannot  agree,  for  I  see  no  renson,  on  general  pathological  principles,  wb.v  an  nicer 
whifh  funji*iic9  an  iufoclious  virus,  as  the  soft  chancre  is  welt  knoivii  to  do,  should 
be  capable  of  inoculating  certain  tissuL'S  and  not  otliers ;  why,  in  other  words,  it 
shoold  be  able  to  reproduce  itsell"  loeally,  and  yet  ]i<>t  he  able  to  affect,  iiiiplioate,  or 
contaminate  the  constitution.  To  asHurae  the  posaibility  of  such  an  occurrence  would 
be,  aa  remarked  elsewhere,  to  suppose  that  there  are  two  distinct  poisons,  a  view 
which  is  contrary  to  all  reason,  Hcietiee,  and  analogy,  and,  therefore,  utterly  untena- 
ble. But  the  observant  practitioner  is  not  driven  to  the  adoption  of  sneh  a  dau- 
ferouB  conclusion  ;  he  appeals  to  his  jxTsonal  experience,  and  is  satisfied  that  he  has 
tvpeatvdiy  met  with  the  very  worst  cases  of  secondary  symptoras  after  soft  chancre. 
It  has,  1  ara  quite  sure,  again  and  again  fallen  to  my  lot  to  witness  such  etSects, 
ind  I,  therefore,  regard  this  doctrine  Jia  a  moat  pernicious  one,  calculated  fis  it  is,  if 
practically  carried  out,  to  tlirow  the  surgeon  olf  his  piiard,  and  thus  prevent  him 
from  adopting  a  suitable  plan  of  treatment  for  the  relief  of  the  patient. 

Secomlary  symptoms  olten  come  on  before  the  primary  have  disappeared;  a 
chancre,  indeed,  ma}-,  to  use  a  figurative  expression,  be  in  full  bloom,  and  continue 
to  furnish  an  abundance  of  specific  virus,  and  yet  the  constitutioiia!  disease  have 
already  made  considerable  progress,  the  skin  being  perliap.s  covered  with  numerous 
eruptions,  the  throat  inflamed  or  ulcerated,  and  the  tungue  aticcted  witli  tubercles, 
thus  showing  thorough  contamination  both  of  the  solids  and  fluids.  Or,  the  chancre 
may  be  cicatrized,  but  remain  hard  and  tender,  nuire  or  lews  of  the  specific  poison 
lurking  in  the  atfected  tisf^nes,  ready  to  fennent  and  break  out  anew  IVom  the  most 
trivial  causes.  Or,  the  original  sore  mny  have  got  entirely  well,  but  the  bulw)  l»e  still 
iftive,  either  aa  an  indurated  swelling,  or  as  an  ulcer  with  more  or  less  discharge. 
Or,  lastly,  and  as  is,  perha[>s,  most  roininonly  the  case,  the  secondary  cf'ni[ilninl  does 
aot  ap[)ear  until  some  time  alter  the  primary  has  completely  vanished,  the  patient 
liaving,  f>erliaps,  in  the  meanwhile,  imagined  himself  perfectly  well. 

It  is  generally  impossible  to  deternune,  in  advance,  what  eti'ect  a  chancre  may 
exert  ujKin  the  system;  or,  in  other  words,  whether  it  will  be  likely  to  lead  to  con- 
stitutional contamination.  Tlitre  are  certain  cirenmstances,  however,  which,  like 
coming  events,  cast  their  shadow  before  them,  and  thus  serve  to  enable  the  attendant 
to  form  at  least  a  plausible  conjecture,  if  not  a  positive  conclusion,  in  resjiect  to  the 
fulnre  condition  of  the  system.  These  circumstances  may  be  arranged  under  the 
following  heads: — 

Ist.  It  is  now  generally,  if  not  universally,  admitted  that  the  indurated  chancre  is 
commonly,  if  not  inviuiabl^',  followed  by  secondary  syniptoms;  often,  if  not  usually, 
coming  on  before  the  primary  sore  is  perfectly  heated,  and  pnjdncitiii  a  degree  of  con- 
tiunination  which  it  is  extremely  diflicuit,  if  not  impossible,  to  eradicate  completely 
from  the  Bj'stem.  The  constitution,  orjce  alTecteil,  nearly  alwnj's  retains  the  peculiar 
impress  which  it  has  received  from  the  virus,  insomuch  that  the  disease  is  ])rol>alily 
capable  of  being  propagated  from  purent  to  offspring  during  a  series  of  generations. 
2(1.  The  nou-indurated  chancre,  if  multiple  or  of  great  extent,  will,  other  things 
being  equal,  be  more  likely  to  give  rise  to  constitutional  involvement  than  a  single 
»oro,  especially  if  isuperfitMal  and  of  small  size. 

'ii.  The  site  of  the  cliuiicre  probably  exerts  some  influence  upon  the  production  of 
necomlary  symptoms.  Thns,  there  is  reason  to  believe  that  a  specific  ulcer  seated 
Qpfm  the  inner  surface  of  the  prepuce,  or  at  the  free  border  of  tins  muco-t>utaneous 
foKI,  will  be  more  likely  to  lead  to  coiitnnunation  of  the  system  than  a  chancre  on 
Ibe  jjead  of  the  penis,  owing,  .as  is  conjectured,  to  the  greater  actix'il}'  of  the  absorb- 
ent vessels  in  the  former  than  in  the  latter.  A  chancre  of  the  urethra  is  not  unfre- 
qut'Utly  followed  by  constitutional  infection. 

4lh.  Constitutional  involvement  is  also  influenced  by  the  duration  of  the  chancre. 
It  bas  been  conclusively  shown  that  if  a  chancre,  even  of  the  indurated  variety,  l)e 
tnrwl  before  the  end  of  the  fifth  day  from  the  time  of  the  inoculation,  there  is  gene- 
"lly  no  risk  whatever  of  systemic  contiimination;  ami  it  is  jicrfeetly  reasonable  to 
f"p|>ose  that  the  chances  of  absorption  of  ttie  s]MMific  virus  will  be  much  diminished, 
in  tver)'  case,  whatever  may  be  Itie  nature  or  site  of  the  sore,  in  pro[)orti(m  to  the 
^bortness  of  its  duration.  Hence  the  <rreMt  importance  of  getting  rid  of  such  a  sore 
"1  tlm  moat  summary  and  thoronpli  manner. 

Slli.  The  state  of  the  patient's  health  greatly  influences  the  prodnction  of  secondary 
^.Vpliilis.  If  he  be  stout  and  robust,  and,  in  every  res]»ect,  well-conditioned,  both  as 
it  contenia  his  solids  and  fluids,  the  poison  will  be  mucli  less  likely  to  be  conveyed 
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into  the  system  than  if  he  be  feeble  and  exhausted  by  disease,  or  be  laboring  nnder  a 
stniiiioiis  or  scoriuUic  cachexia. 

('>th.  The  i(in«l  of  treatment  also  profiiices  a  marked  effect  upon  the  occnrrence  of 
the  syphilitic  diathesis.  Tiiere  is  no  dcnibt  whalcvi-r  thjit,  ns  a  general  rule,  bad 
secondary  symptoms  are  much  more  liable  to  declare  themselves  if  mercury  Itc  given 
for  the  primary  disease  than  when  the  cure  is  accomplished  without  it.  The  results 
of  upwards  of  SO,OUO  canes,  treated  by  the  simple  melliod  in  various  parts  of  the 
world,  conclusively  estahlisli  this  fact.  On  tlie  other  hand,  however,  it  has  Iwen 
proved  that,  if  mercurial  treatment  be  employed  before  the  appearance  of  eruptions, 
the  fever  which  ordinarily  [irecefles  and  accoinpanica  their  evolution  will  l>e  entirely 
prevented,  or,  at  all  ewnts,  uncommonly  mild,  and  the  eruptions  themselves  will 
be  essentially  modifietl,  their  course  being  slower  and  their  extent  more  limited. 

7th.  The  degtoe  and  character  of  the  inflamnuition  accompanying  the  chancre 
often  gre.illy  inttuence  the  occurrence  or  non-occurrence  of  constitutional  symptoms. 
WluMi  the  action  is  unusually  severe,  or  of  a  highly  pbage<lenic  type,  absorption  is  kept 
in  abeyance,  and  the  system  escapes  contamination.  Giingrene,  sui)ervening  early  in 
the  progress  of  a  chancix',  always  [)reventB  the  absorption  of  the  specific  virus, 

Finall}',  it  is  not  improbable  that  the  occurrence  of  secondary  accidents  is  mate- 
rially influenced  by  idiosyncrasy.  It  is  well  known  that  some  ijersons  contract 
primary  sy|ihilis  with  great  difllciilty ;  and,  on  the  other  hand,  there  are  some  who 
can  never  touch  an  infected  female  without  being  iiioculnled.  Tlie  same  is  true  of 
secondary  syphilis.  Thus,  one  man  whose  penis  is  literally  covered  with  chancres 
may  c-scaiK'  constitatinnal  contamination  entirely,  while  another,  who  has  oidy  a  small 
Borc  precisely  of  the  same  kind,  may  sufl'er  very  severely.  Theie  must  be  great 
individual  peculiarities  in  regard  to  the  susceptihilities  to  the  action  of  this  poison, 
otherwise  it  would  he  impossihle  to  account  for  the  remarkable  diversities  wbich 
characterize  the  evolution  and  course  of  this  disease  in  dilfcrent  i)ersons. 

Secondary  syplulia  is,  under  certain  circumstances,  an  inoculahic  disease.  It  has 
been  shown,  for  examine,  that  matter  taken  from  a  raucous  tulK-rcle,  a  condyloraatous 
excrescence,  a  iiusluiar  eruption,  or  a  superficial  nicer  of  the  mucotis  mcndtrane,  and, 
in  fact,  even  the  serum  of  the  blood  will,  if  carcfidly  inserted  into  the  skin  of  the 
arm  or  thigh,  pntduce  an  infecting  chancre  esseuliaHy  similar  to  a  primary  one.  The 
period  of  iiicuiialion,  [lowever,  is  much  longer  than  ordinary,  ranging,  on  an  average, 
from  twenty  to  thirty  days,  and  the  resultijig  ulcer,  w)iich  is  nearly  always  indurated, 
is  generally  followed  by  indolent  enlargement  of  the  neighboring  lymphatic  glands. 

A  remarkable  feature  of  this  secondary  matter  is  that  it  will  not  generate  a  chancre 
in  tiie  jierson  by  whom  it  is  furnished,  or  even  in  nnotiier  infected  imlividual.  To  be 
capable  of  receiving  the  <lisc'a3e  the  subject  must  be  free  from  all  syphilitic  taint. 

That  tlie  blood  of  a  person  affectwl  with  constitutioual  syphilis  is  inooulable  is 
clearly  estaltHshed  by  the  fact  that  the  disease  has  been  repeatedly  propagated  from 
an  infected  to  a  soumt  person  by  vaccination,  through  tlie  agency-,  not  of  the  vaccine 
matter,  but  of  the  bhiod ;  foi  Viennois  has  ascertained  that  there  is  not  the  slightest 
danger  of  infection  when  care  is  taken  to  keep  the  lancet  free  from  this  fluid  in  per- 
forming the  operation,  or  when  l!ie  operation  is  performed  with  vaccine  matter 
destitute  of  bhjod. 

Numerous  cases  of  this  form  of  inrcttion  occurred  during  the  late  war;  and  the 
outgrowth  of  the  disease,  vnccinio-syphilitio  inoculation,  has  lieen  made  the  subject 
of  an  elaborate  and  exhaustive  essay  by  Professor  Jones,  of  New  Orleans.  The  sad 
elfects  of  this  mode  of  propiigatang  syphilis  are  well  illustrated  in'  the  cases  that 
occurrc<l  at  Rivulta  in  riwimoiit,  where  an  infant  that  had  been  vaccinated  with 
infected  matter  communicated  this  terrible  malady  to  his  mother  and  thirtj'-nine 
children.  One  of  the  children  thus  contaminated  imparted  the  contagion  to  his  wet- 
nurse  and  to  seven  children.  The  fact  that  a  tooth  transplanted  from  the  mouth  of 
an  infected  p>erson  into  that  of  a  healthy  one  is  capable  of  communicating  sj-philia 
was  established  long  ago  by  the  observations  of  John  Hunter  and  other  practitioners. 
Even  the  precaution  of  rubbing  the  surface  of  the  tooth  previously  to  its  insertion 
did  not  always  prevent  contauuuation.  The  infecting  character  of  the  mucous 
tubercle  of  the  tongue  ami  lip  is  universally  admitted.  Indeed,  not  to  carry  these 
illustrations  any  further,  there  is  every  reason  to  lielieve  that  the  natural  and  abnor- 
mal secretions  of  every  organ,  tissue,  or  structure  allected  with  sy|>hilis  are  capable 
of  propagating  the  disease. 

Secondary  syphilis  is  not  only  inoculable,  but  also  transmissible  from  the  parent 
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to  the  offspring,  the  result  declaring  itself  in  a  great  variety  of  affections,  more  or 

less  destructive  to  the  new  being,  sumetiiues  before,  at  other  times  not  until  after, 

bink.     The  very  streiun  of  life  is  thus  poisoned,,  so  that  all  those  who  are  ullected  liy 

it  are  destined  to  sutfer  from  its  effects,  tlus  being  at  least  one  way  in  which  *'<Jod 

visits  the  iniquity  of  the  fathers  on  their  chiMrcn  <lown   to  the  third  and  fourth 

generation."     The  fad  that  the  disease  is  transmissible  shows  that  the  whole  system 

of  the  imlividual  is  impregnated  with  the  specific  poison,  every  globule  of  blood  and 

ererj'  particle  of  solid  matter  lieing  imj)ies8ed  b^'  it.     It  is  this  pervasive,  universal 

influence  that  has  led  to  tlie  ojiiniun,  now  very  general  annnig  s\'phiiiignipliejs  and 

practitioners,  that  constitutional  syjthiiis  is  seldom,  if  ever,  couipletelj  eradtcable. 

Once  implanted  in  the  system,  its  germ  is  proljjibly  indestructible. 

Beconilary  sypldlia  is  usually  ushered  in  by  well-marked  constitutional  phenomena. 
Generally  some  days — frequently  as  many  as  eight  or  ten — before. tiiere  is  any  evident 
diseaae,  the  patient  feels  uncomfortable  and  unwell  ;  he  is  gloomy,  despomluig,  and 
unable  to  apply  himself  to  business;  his  countenance  has  a  dull,  mnddy  a.sj)ect; 
bis  bair  is  dry  and  rough  ;  his  limbs  and  joints  are  sore  and  stitf ;  his  ajtpetite  is 
impaired  ;  the  bowels  are  inclined  to  be  costive  ;  the  urine  is  scanty  and  high-eolored; 
exercise  soon  fatigues;  and  the  sleep,  disturbed  by  frequent  clrenms,  is  un refreshing. 
Gradually,  after  the  lapse  of  a  few  days,  or,  it  may  be,  suddenly,  he  is  seized  with 
ctilly  sensation 9, or  actual  rigors,  followed  by  high  fever,  or  by  fever  and  profuse  sweats, 
Wben  the  disease  is  fully  established,  an  increase  of  temperature  of  several  degrees 
i!oft«n  noticeable, especially  in  the  afternoon  an<l  evening  ;  and  cases  occur,  although 
rarely,  in  which  the  fever  assumes  an  indistinct  periodical  tyi)e.  The  attack,  consti- 
tuting what  ia  called  8y|)hiHtic  fever,  is  manifestly  an  effort  of  the  system  to  eliminate 
the  «pei'ittc  poison,  and  the  tissues  upon  which  it  usually  expen<l8  itself  are,  as  was 
premusly  stated,  the  cutaneous  and  mitcotis,  together  with  the  posterior  cervicsU 
glimds,  the  morbid  phenomena  of  the  former  exhibiting  tiiemselves  in  various  erui>- 
tions,  and  of  the  latter  in  ulcers  of  the  throat  and  tubercles  of  tlie  tongue.  The  iris 
Dij  also  be  enumerated  as  liable  to  suffer  from  secondary  involvemenl. 

2.  AFFEOTIONS  OP  THE  BKTN. 

Tlic  syphilitic  affections  of  the  skin,  the  sypliiltdes,  as  they  have  been  termed  by 
AlilxTt,  and  the  syphilodermata  of  more  reci-nt  authors,  occur  under  at  least  six 
Tiriftiea  of  form,  the  exanthematous,  scaly,  vesietUar,  pustular,  tubercular,  and 
liApiilar.  Of  these,  however,  t!ie  last  three,  from  tlie  lateness  of  their  appearance 
imi  the  severity  of  their  character,  may  1©  rej^arded  rather  as  appertaining  to  the 
tertiary  order  of  phenomena  than  to  the  secondary.  Of  the  other  three,  two  are  not 
Uufrequently  coincident  witli  the  primary  disease,  although,  in  general,  they  do  not 
come  on  until  some  time  afterwards.  The  syiihilitte  ernptioius  nearly  always  pursue 
^  >  chronic  course,  are  more  or  less  circular  in  their  form,  and  always  exhibit  a  cha- 

^'4|Bteriatic  copper  color,  especially  in  their  earlier  stages;  for,  after  they  have  existed 

°  wtome  time,  they  are  very  apt  to  assume  a  grayish,  muddy,  or  bronze  appearance, 
owing  to  some  miKltfication  in  the  pigmentary  matter  of  the  skin.  Although  occur- 
ring upon  all  parts  of  the  cutaneous  surfaee,  they  are  nsually  most  conspicuous  upon 
the  forehead,  nose,  cheek,  buck,  and  flliouldor,  together  with  the  inside  of  tlie  arm 

JkI  thigh,  and  are  attended  or  followed  by  thin,  grayish  scales,  hard,  thick,  greenisb 

jAlbs,  narrow,  superficial  cracks,  or  well  define<i  ulcers. 

Syphilitic  cutaneous  diseases  are  generally  easily  distinguished  from  ordinary  skin 
diieascs:  first,  by  the  history  of  the  case,  especially  the  existence  or  absence  of 
fh»ncrc;  secondly,  hy  the  concurrence  of  lesrona  of  the  cutaneous  and  mucous  tex- 
tures; thirdly,  by  the  copper  color  of  the  affected  surface,  the  eruption,  scale,  or 
pnntule  being  itself  either  of  that  complexion,  or  snrroimded  by  a  more  or  less  dis- 
tinctly defined  border  of  it;  and,  lastly,  by  the  total  absence  of  itching  in  Bypliilitic 
ilTeclions,  whereas  that  symptom  is  of  very  common  occurrence  in  ordinary  cutar 
DWU9  maladies. 

1.  In  the  exanthrmaioust  form,  the  spots  are  of  a  dark  copper  color,  circular  In 
«ha|>e,  and  from  the  size  of  a  dime  to  that  of  a  twenty-five  cent  piece,  the  inten-ening 
«or<ace  being  of  a  muddy,  dusky  aspect.  Althougli  they  sometimes  cover  nearly 
Ihe  whole  body,  they  are  generally  most  prominent  on  the  trunk  and  extremities ; 
Ihey  arc  never  confluent,  do  not  dis.nppoar  under  pressure,  and  usiinll}-  pass  off  with 
>  (light  desquamation  of  the  cuticle.    There  is  a  variety  of  this  eruption  in  which 
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the  spots  are  much  smaller,  more  irregular  in  sliat>e,  and  of  a  brighter  red,  the  color 
resembling  that  of  a  uew  copper  coin.  From  this  eirciimstance,  and  from  the  erup" 
tii»n  iieing  often  somewhat  confluent,  like  laeasles,  it  is  jreaenilly  known  by  the  name 
of  roHeola.     In  neither  of  tliese  forms  is  there  any  actual  elevation  of  the  skin. 

The  8y|)hilitic  exarithem  of^en  coinen  on  before  the  tli3apj)earance  of  tlie  primary 
tliaease,  (sometimes  suddenly,  and  witliotit  any  decide<l  premonitory  symptoms;  at 
oilier  times  gradually,  and  with  considerable  p^rexial  disturbance.  As  the  eruption 
fades  it  loses  its  reddisb  tint,  and  assumes  a  dingy,  dirty,  dusky,  or  grayish  aspect. 
Its  duration  varies  from  ten  days  to  three  or  four  weeks.  Its  gradual  disapjiear- 
ance,  and  its  coincidence  with  cliancre,  bubo,  cerv'ical  adenitis,  and  other  marks 
of  syithilis,  either  primary  or  secon<lary,  together  with  the  absence  of  local  distress, 
as  iteliing  and  smarting,  readily  distinguish  it  from  measles  and  other  cutaneous 
afretlions. 

2.  The  scaly  variety  of  sj'philis  generally  appears  without  any  febrile  disturbance, 
from  six  to  ten  weeks  after  tlie  primarj- disease;  it  is  always  remarkably  chronic, 
lasting  frequently  lor  months  togi-thcr,  and  is  commonly  associated  with  ulceration 
of  the  throat  ami  palate,  iritis,  and  atlcctions  of  the  lionos  and  joints ;  forming,  in 
this  event,  a  kind  of  connecting  link  between  the  secondary  and  tertiary  stages  of 
the  constitutional  infection. 

The  eruption,  aa  the  name  implies,  manifests  itself  in  distinct  scales,  or  thick, 
hardened  portions  of  epi<leimis,  of  a  dull,  opaque,  grayish  appearance,  resting  upon 
a  copper-colored  base.  It  generally  appears  in  separate  patches,  which,  although 
they  may  occur  on  al!  parts  of  the  cutaneous  surface,  are,  nevertheless,  most  com- 
mon on  the  forehead,  scalp,  face,  forennns,  palm  of  the  hand,  and  sole  of  the  foot, 
in  the  latter  of  whieh  they  often  acquire  a  remarkable  thickness.  Each  indix-idual 
spot  is  from  three  to  six  lines  in  diameter,  of  a  rounded  shape,  ordinarily  isolatetl, 
rough,  and  somewhat  eievjited  beyond  the  adjoiuinij  level.  The  scale  is  hartl,  whitish 
or  grayish,  and  sliu;htly  adlierunt ;  the  skin  underneath  has  a  tendency  to  nlcerate,  or 
to  form  cracks  and  fissures,  and  when,  by  this  means,  its  integrity  is  destroyed,  the 
affected  surface  becomes  covered  with  a  thiek,  dry,  brownish  crust.  When  the  part 
has  cicatrized,  a  whitish  spot,  somewhat  depressed  at  the  centre,  marks  the  original 
site  of  the  disease. 

3.  The  vesicular  variety  of  syphilitic  disease  is  very  uncommon ;  it  is,  in  fact,  by 
far  the  rarest  of  all  the  sypliilides.  It  usually  Ix'gins  coincidently  with  the  latter 
stages  of  the  primary  sore,  or  soon  aftcrwanls,  in  niinnte,  circurascril>ed  pimples, 
scattered  over  ditferent  parts  of  the  body,  to  wliicli  soon  succeed  small  vesicles, 
occupied  by  a  transparent,  serous  fluid,  and  surrounded  by  a  reddish,  copper-colored 
areola.  From  the  fact  that  many  of  these  are  traversed  by  a  hair,  it  is  not  impro- 
baltle  that  they  have  tlieir  origin  in  the  hair  follicles.  Their  progress  is  slow,  and 
their  contents  are  either  absorlx-d,  or  transfor-med  into  thin  scales,  or  scabs,  which, 
falling  olf  at  dirterenl  intervals,  leave  the  skin  of  a  dingy,  yellowish  hue,  with  small, 
depressed, tA;'mporary  cicatrices.  The  vesicles,  whicli  may  l»e  either  small  and  pointed, 
large  and  globular,  isohited  or  grouped,  are  occasionally,  tliougti  rarely,  so  numerous 
as  to  cover  nearly  tlie  whole  surface  of  the  body.  In  general,  they  are  most  common 
on  tlie  neck,  ehest,  and  extremities,  especially  the  superior,  tlieir  occurrence  on  the 
face  and  head  being  very  infrequent.  They  usually  coincide  with  syphilitic  disease 
of  the  throat  and  nomadic  pains  in  the  bones  and  joints;  a  circumstance  which, 
together  with  their  copper-colored  base,  reatlily  distinguishes  them  from  ordinary 
vesicles. 

4.  Syphilitic  pustules  are  circumscribed  elevations  of  the  skin,  occupied  by  pus,  or 
sero-purulent  matter,  and  possessing  a  strong  tendency  to  terminate  in  ulceration. 
Although  tliey  occasioimlly  coexist  with  the  primary  disease,  they  seldom  appear 
until  a  long  time  after,  and,  therefore,  generally  appertain  to  the  third  order  of  symp- 
toms, tlieir  presence  being  always  denotive  of  profound  constitutional  contamiuation. 
Their  size  ranges  from  a  pea  to  that  of  a  small  hazfl-iiut.  In  their  shape  they  arc 
conical,  oval,  pyriform,  rounded,  or  flattened,  with  a  naimite  central  depression;  and 
there  are  few  instances  in  which  these  <liffercnt  varieties  do  not  coexist.  Their  number 
is  often  immense,  huDdreds  being  scattered  over  a  small  extent  of  surface;  and, as 
they  form  successively,  they  may  be  seen  and  studied  in  every  stage  of  their  devel- 
opment. Each  pustule  reposes  upon  a  hard,  copper-colored  base,  and  Is  apparently 
of  a  very  comiilex  structure,  though  its  precise  character  is  undetermined. 

After  remaining  for  a  short  time,  llie  contents  of  the  pustule  escape,  concrete,  and 
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ft>nii  hard,  thick  scabs,  of  a  dark  brownish,  or  olive-brown  color,  prctt_v  firmly  ad- 
hi-nent,  and  sometimes  circularly  furrowed.  In  tho  more  simpk'  cases,  tliu  6c»bs  sooa 
off,  leaving  merely  a  chroinc  induration,  a  livid,  dusky,  or  grayish  stain,  or  a 
nail  cicatrice;  but,  in  the  more  severe,  deep,  cheidar,  characteristie  ulcers  are  ex- 
,  with  a  foul,  grayish  bottom,  and  a  hanl,  purple,  and  well-defined  margin.  In 
bwes  of  the  latter  description,  the  scabs  are  frequently  renewed,  and  are  finally  suc- 
ceeded by  round,  iodelihle  scars. 

I'here  are  two  varieties  of  eyphilitic  pustules,  the  one,  termed  the  psydracions, 
occurring  in  groups,  and  the  otlier,  the  phiyzacioiis,  disposed  separately,  without  any 
U-'udency,  as  is  sometimes  the  ease  with  the  other,  to  Iweonie  confivieut.  Willan  and 
some  other  dermatologists  have  desrribed  tliera  under  the  generic  appellation  of 
tiiphiliiic  ecthyma.  The  matter  of  these  pustules  is  capable  of  producing  chancre 
ly  inoculation. 

The  pustular  form  of  syphilis  is  not  unfreqnently  a890ci.ated  with  the  tubercular 
iwl  popular,  but  rarely  witli  the  rosi'ular  and  fi(4natuou3.  Severe  constitutional  dis- 
turbance is  generally  present,  and,  iniiti-tl,  the  suiJering  may  be  so  great  as  to  destroy 
life,  the  health  \mng  graduidly  uudermined  by  the  excessive  palu  and  irritation  of 
the  eruption  and  its  sequelae. 

5.  In  the  tubercular  variety  of  8_\'philis,  the  most  formidable  of  all,  the  eruption 
consiitts  of  small,  retl,  copper-colored  emiuences,  varyitig,  ordinarily,  in  size  between 
lllttof  a  mustard  seed  and  a  pea.     Of  a  rouuded,  flattened,  or  eonfiidal  shape,  they 

5||»  either  isolated,  asserubled  in  groups,  or  arranged  in  perfect  circles;  they  are 
OBOolb  and  polished,  cause  little  or  no  pain,  and  become  covered,  in  a  short  time, 
wiUndry,  scaly  incrustation,  wliii^h  is  generally  reprodufcd  as  fast  vt^  it  falls  off. 

In  the  more  aggravated  fomis  of  this  variety  of  syphilis,  the  tutiercles  are  inordi- 
nately large,  from  tliree  to  six  lines  in  length,  of  a  deep  violet  hue,  and  encircled 
«iH!li  by  a  well-marked,  copper-colored  areola.  After  continuing  thus  for  some 
lime,  varying  from  a  few  months  to  several  years,  they  inflami-,  suppurate,  and  are 

ilully  replaced  by  deep,  foul,  painful,  irregular  ulcers,  reposing  upon  a  hard,  pnrplc 
'hue.  The  thick  scab  which  usually  covers  these  erosions  is  repeatedly  renewed, 
•bowing,  whenever  it  is  detached^  an  extension  of  the  ravages  of  the  sore.  When 
the  tubercles  are  numerous,  the  ulcers,  running  together,  often  acquire  a  frightful 
tise,  and,  on  healing,  leave  disfiguring  cicatrices. 

6.  Fapular  syphilis  is  characterij'-ed  by  the  occurrence  of  small,  hard,  solid  eleva- 
tions, containing  no  fluid,  and  tenuinitting  almost  always  in  desquamation,  seldom 
in  ulceration,  or  in  the  formation  of  scabs.  Tiiere  are  two  varieties  of  the  atl'ection, 
one  of  which  is  acute  and  primary,  the  other  chronic  and  secondary. 

In  the  first  variety,  the  erufttion  appears  simultaneously  on  dilferent  regions  of 
tlie  body,  and  is  completed  in  about  forty-eight  hours  from  the  time  of  its  invasion. 
The  papules  are  extremely  small,  disjointed,  or  grouped,  of  a  reil  copper  color,  and 
of  a  slightly  conical  shape,  beijig  surrounded,  here  and  there,  by  violet  areote,  which 
areofleu  cuntluent,  and  give  the  surface  a  characteristic  tinge.  Ulceration  rarely 
siUcks  these  papules  •,  they  disappear  in  a  short  time,  and  are  followed  by  a  fur- 
fumceous  desquamation  of  the  cuticle. 

In  tlie  other  variety,  the  eruption  is  developed  in  a  slow,  successive  manner,  being 
unced  by  small  yellow  spots,  which  are  particidnrly  numerous  on  tlie  forehead, 
p,  and  extremities.  The  papules  are  of  a  light  copper  color,  larger  than  the 
pivceding,  flat,  of  the  size  of  small  beans,  grouped,  and  devoid  of  an  areola.  In 
time,  the  summit  of  each  elevation  is  covered  with  a  dry,  grayish  pellicle,  which  is 
ivgenerated  as  fast  as  it  desquamates,  until  the  disease  finally  entirely  subsides. 
Meanwhile,  the  skin  between  the  agglomerated  pajniles  undergoes  important  changes; 
itusames  a  dingy  yellowish  color,  iias  a  dr3',  shrivelled  asjxjct,  and  is  the  seat  of  a 
ooDxtant  exfoliation  of  the  cuticle. 

The  papular  eruption  may  be  complicated  with  other  syphilitic  affections,  as 
inflammation  and  ulceration  of  the  throat,  iritis,  and  nocturnal  jiains  in  the  larger 
joinU.  Occasionally  it  coexists  with  an  imperfectly  healed  chnncre  or  bubo,  or 
•ilh  the  scaly,  pustular,  or  tubercular  form  of  the  disease.  Iritis,  in  particular,  is 
M  exceedingly  common  accompaniment. 

Syphilitic  hoiU  are  liable  to  occur  during  the  progress  of  these  secondary  nffec- 
tioHB,  m  varions  parts  of  the  body,  but  more  particularly  upon  the  face,  forehead, 
Mck,  and  trunk;  they  are  8eate<i  in  tlie  skin  and  sulicutaneous  cellular  tissue, 
fonning  small,  bard,  round  nodules,  Indolent,  but  painful,  occupied  by  dead  shreddy 
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matter,  intermixed  with  pus  and  gummy  substance,  tendincr  slowly  to  ulceration, 
and  leaving  deep,  excavated  sores,  with  irregular  edges,  diilicult  to  heal,  and  fol- 
lowed by  disflguring  scara. 

Syphilitic  ulcers  of  the  akin  are  characterized  by  their  rounded  shape  and  exca- 
vated appearance,  the  bottom  having  a  foul,  grayish  asjxjct,  while  the  edges  are  rvd, 
ra;rged,  and  inflamed.  Their  tendency  is  to  spread  and  undermine  the  surt'uce, 
several  not  unfrequeutly  running  into  each  other.  The  discbarge  is  thin,  saniuus, 
or  ichorous,  fetid,  and  more  or  less  profuse  and  irritating,  Tliese  ulcers  usually 
have  a  copper-colored  base,  and  tiiey  are  nearly  always  sequelse  of  boils,  pustules, 
or  tubercles.  They  occasionally  exist  in  great  numbers.  Tlie  scars  left  by  these 
ulcers  are  permanent,  and  are  extremely  liable  to  break  out  into  oi>en  sores  on  the 
application  of  the  slightest  irritant. 

Treatment, — The  treatment  of  secondarj"^  cutaneous  syphilis  may  be  divided  into 
common  and  specific,  the  first  being  of  a  general  antiphlogistic  character,  while  the 
secoud  has  for  its  object  tiie  neutralization  or  destruction  of  the  virus  uj)on  the  action 
of  which  the  aflection  more  particularly  depends,  and  which,  bo  long  as  it  continues, 
exposes  the  system  constantly  to  new  outbreaks  of  the  disease.  In  most  cases  it 
will  be  found  to  be  advantageous  to  begiu  the  treatment  with  antiphlogistic  reme<li*?ft; 
for,  although  the}'  may  not  always,  or  perhaps  even  very  generally,  eradicate  the 
poisrtn,  the  salutary  impression  which  they  make  upon  the  system,  by  fidding  it  of 
its  impurities,  and  restoring  the  secretions,  greatly  paves  the  way  for  the  more 
prompt  and  efficient  operation  of  any  specific  measures  that  may  afterwards  be 
deemed  advisable.  A  disregard  of  this  rule  is  probably  one  of  the  chiei"  reasons 
why  the  mercurial  treatment  of  syphilis  is  so  often  followed  by  severe  tertiary  eynip- 
toms,  the  sj-stera  not  being  pro|X'rly  prepared,  by  a  course  of  diet,  baths,  purgatives, 
and  other  remetlies,  for  the  reception  and  beneficial  action  of  the  mineral. 

Syphilitic  fever  should  be  cnmbali'd  «p<m  the  same  general  principles  as  any 
Other  symi)athetic  fever.  If  the  syniploms  run  high,  as  indicated  by  the  state  of 
the  pulse  and  skin,  and  the  patient  is  yonng  and  plethoric,  blood  may  advunta- 
geousl}'  be  taken  from  the  arm,  followed  by  the  saline  and  antimoni.il  mixture,  the 
bowels  having  previnusly  been  opened  hy  a  brisk  cathartic.  The  action  of  the  medi- 
cine should  be  pmmoted  with  tepid  drinks,  and,  if  there  be  much  pain  and  aching  in 
the  back  and  limbs,  a  Dover's  powder,  or  nn  anodyne  and  diaphoretic  draught  will 
probably  be  necessary.  The  duration  of  the  te%'er  is  usually  very  short,  the  disease 
olYcn  yielding  to  very  simple  measures. 

When  eruptions  appear  uj>on  the  skin,  the  most  efficient  treatment,  according  to 
my  experience,  is  the  aittimonittl,  or  antimouial  and  saline.  The  quantity  of  tartar 
emetic  to  be  given  at  each  dose  must  vary  from  the  fourth  to  the  eighth  of  a  grain, 
reiM?ate<l  every  three,  lour,  or  five  hours,  with  the  precaution  of  avoiding  decided 
nausea,  which  is  hardly  ever  desired.  The  object  simply  is  to  produce  a  se<laiive 
and  alterant  effect.  It  may  be  administered  by  itself,  as  in  the  milder  forms  of 
secondary  cutaneous  afi'ections,  or  be  variously  combined  with  other  articles,  as 
sulphate  of  maj^'uesia  when  there  is  constipation,  aconite  when  there  is  much 
arterial  excitement,  or  morphia  when  au  anodyne  and  diaphoretic  action  is  indicated. 
The  salutary  operation  of  the  medicine  will  be  greatly  promoted  by  the  daily  use  of 
the  tepid  bath,  by  diluent  drinks,  and  by  a  strict  observance  of  the  antiphlogistic 
regimen. 

How  tartrate  of  antimony  and  potassa  operates  in  producing  its  salutary  effects 
in  secondary  syphilis  of  the  skin  has  not  lioen  determined.  It  is  not  improbable 
that  it  may,  as  mercury  is  snppuned  to  do,  neutralize  the  poison  of  the  disease  by 
divesting  it  of  its  zymotic  tiualiiiea;  or  it  may  act  simply  as  an  eliminator,  b3'  fur- 
nishing an  outlet  for  the  juii.son  tlirongh  the  various  cmunctories,  upon  all  of  which 
this  medicine  is  known  to  exert  more  or  Icsh  iiiflnence, 

Tartarized  antimony  is  porlicuhirly  worthy  of  confidence  in  the  treatment  of 
secondary  syphilis  of  the  skin,  but  it  may  also  be  advantageously  exhibited  in  the 
various  atTections  of  the  mucous  membranes,  though  its  effects  here  are  generally 
less  apparent.  The  remedy,  however,  is  not  infallible,  and  hence,  when  the  disease 
is  unusually  relieilious,  it  should  be  replaced  by  mercury,  given  in  the  same  mannon 
and  with  the  same  restrictions  as  in  the  primary  form  of  the  disease.  Without 
being  disposed,  then,  to  discard  mercury  altogether,  I  am  satisfied,  from  ample  expe- 
rience, that  its  use  may  very  properly  be  limited  to  an  exceedingly  narrow  circle  of 
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case«i  of  secondary  sjiihilis,  and  that,  whenever  it  is  rendered  neceannrj,  its  actioa 
wiil  lie  greatly  |iroi>iole(l  by  the  jiieviiuis  eniijloymeiit  of  tartar  ernetic. 

With  respeet  to  tlie  topical  trejiltiient,  in  llje  event  of  iileerntton  ami  disfliarfre, 
cleanliness  is  of  jjanimniint  im|turtiiiic"e,  iitid  ia  best  effei-ted  by  Iruquent  ablutiuns 
with  simple  water  or  Hliglitly  medieated  fluids,  care  iMjirig  taken  tbat  tliey  do  not 
fret  or  irritate  tlie  skin.  Cataplasms  and  warm  water-drewsiiigs  are  amon^  the  more 
sooUting  Icx-al  remedies.  Various  lotions  are  of  service,  as  weak  yullow-wasb,  and 
solutions  of  nitrate  of  silver,  sulpbate  of  eop|jer,  tannk-  acid,  and  glvL-erine.  When 
the  ulcers  are  obstinate,  mercurird  futtiigations  may  be  sidvanta{>eousiy  used.  Syplii- 
litic  Iwils  should  be  ojH-ned  in  the  usual  manner,  and,  after  their  contents  are  dis- 
cbarged,  the  cavity  should  be  gently  stimulated  with  add  nitrate  of  mercury  or 
solid  nitrate  of  silver. 


1  8.   ALOPEOIA. 

During  the  progress  of  syphilis  the  hair  of  the  scnlp  oecasionalty  falls  off,  con- 
stituting what  is  teehnically  called  alopecia.  The  accident  generally  comes  on 
tritliin  the  first  six,  eight,  or  ten  weeks  from  the  a})pearance  of  the  primary  sore, 
with  which,  consequently,  it  is  not  unfrequently  coincident,  and  usually  occurs  in 
circular  disks,  of  variable  size,  and  of  a  well-marked  co|tper  color.  The  ail'ectlon  is 
commonly  partial,  showing  itself  in  distinct  patches,  of  which  several  may  exist 
simultaneously,  or  as  fast  as  one  gets  well  another  may  succeed,  and  thus  the  miUady 
may  proceed  until  it  has  travelled  over  the  greater  portion  <tf  the  scalp;  or,  instead 
of  this,  nearly  all  the  bulbs  maj'  suffer  at  once,  and  the  Lair  <lrop  off  in  great  num- 
bers^ leaving  the  head  ultimately  nearly  completely  hare.  When  the  system  is 
BSturate/l  with  the  specific  virus,  not  only  the  hair  of  the  scalp,  but  also  of  the 
besrd,  the  eyebrows,  and  of  the  rest  of  the  bod3'  may  disappear.  I  have  seen  two 
W)^-marked  cases  of  this  universal  alopecia,  both  in  young  men  who  had  suffered 
flrom  indurated  chancre  upon  the  head  of  the  penis.  In  one  the  desquainntion  was 
associated  with  roseola  and  sure  throat,  and  was  never  followed  hy  a  reproduction 
of  hair  anj'where;  the  patient,  after  having  lingered  for  several  j-ears  under  the 
exhausting  effects  of  rupia  and  nodes,  died  in  a  state  of  nianismus.  In  the  second 
case,  the  alopecia  was  succeeded  by  syphilitic  sarcocele,  and  the  hair  was  evenJunlly 
regenerated  upon  the  scalp,  although  it  remained  always  stunted,  and  was  remarkably 
coarse,  stiff,  and  sparse. 

The  first  sign  of  baldness  is  usually  a  loss  of  the  soft  and  glossy  state  of  the  hair, 
■which  becomes  dry,  stiff,  and  brittle,  breaking  off  very  readily  under  the  «se  of  the 
comb.     After  a  little  while  it  is  observed  to  fall  off  in  great  abundance  ^  and  the 
«calp  is  not  only  remarkably  harsh  and   scurfy,  but  covered  with  muddy,  dingy,  or 
dusky,  copper  -  colorerl    blotches,  generally  of   a  circular    shape,  and    apparently, 
thoogh  not  in  reality,  somewhat  elevated  above  the  adjf)ining  surface.     Fever  occa- 
sionally accompanies  the  affection;  and  pains  in  tlie  bones  and  joints,  seemingly  of 
a  rheumatic  nature,  ordinarily  characterize  the  progress  of  the  case.     Regeneration 
of  the  hair,  partial  or  complete,  may  generally  be  expected,  even  under  apparently 
the  most  adverse  circumstances. 

Baldness,  as  an  effect  of  syphilis,  is  a  grave  occurrence,  and  should,  if  possible,  he 
promptly  arrested.  The  first  thing  to  be  done  is  to  cut  off  the  hair,  not  too  closely, 
but  just  sufficiently  to  admit  of  tiie  requisite  attention  to  cleanliness  and  medicatinn. 
Shaving  of  the  scalp  is  seldom  necessary  in  any  instance,  however  severe.  Tlie 
trtntment,  directed  more  es|3€cially  to  the  relief  of  the  diseased  hair  bulbs,  must  be 
ttwnlially  of  a  stimulating  character,  as  the  object  is  to  impart,  tone  and  vigor  to 
tbe  whole  of  the  affected  surface.  In  the  more  simple  cases  mild  lotions  of  alcohol 
Md  .spirit  of  hartshorn,  eau  de  Cologne  and  compound  spirit  of  lavender,  or  alcohol, 
glycerine,  oil,  and  tincture  of  cantharides,  cither  iti  equal,  or  in  different  proportions, 
raa.V  be  used, according  to  the  desired  strength  of  the  particular  preparation.  Another 
excellent  wash  is  a  solution  of  tannic  acid  and  sulphate  of  copper  in  equal  parts  of 
^irit  of  wine  ami  water,  six  grains  of  the  former,  and  half  a  grain  of  the  latter  being 
D««i  to  the  ounce  of  fluid.  The  application  should  be  made  twice  in  the  twenty-four 
hours,  the  friction  being  performed  with  the  band  and  fingers,  and  steadily  continued 
Diilil  there  is  a  glow  ujion  the  surface.  The  scalp  should  be  washed  every  morning 
*ith  Warm  water  and  Castile  soap,  and  well  combed  immediately  after  to  promote 
deaalineas  and  to  dislodge  daudriff. 
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If  soreness  of  the  scalp  exist,  or  if  tlaere  be  eruptions,  papules,  tubercles^  or  nume- 
rous dry  and  adherent  scales,  tlie  most  eligiUe  application  is  a  pomade  ina<le  of 
ointment  of  nitrate  of  mercury,  dilutwt  v.ith  seven  parts  of  simple  cerate,  mixed 
witii  a  few  drops  of  oil  of  jasmine  and  a  little  Cologne  water,  and  thoroughly  rubbed 
into  the  roots  of  the  hair  night  and  morning.  Along  with  these  menus  special 
attention  should  be  paid  to  the  state  of  the  system,  and,  if  the  case  threaten  to  l)e 
obstinate,  or  if  the  alnpeeia  coexist  with  an  iruluraled,  iu«Iolent,  or  l>ndly-hcale«I 
cliancrc,  measures  should  he  ado|)ted  to  bring  the  jxitient  as  promptly  as  possible 
uuder  the  gentle  influence  of  mercury  and  iodide  of  potassium. 

4.  LYMPHATIC  ADENITIS. 

The  posterior  cervical  glands  generally  suffer  at  an  early  period  of  the  constitu- 
tional involvement,  becoming  enlarged  and  somewhat  tender,  though  never  vcrj' 
painful,  and  rolling,  when  pressed  with  the  finger,  like  so  many  little  elastic  balls 
under  the  integument.  The  swelling  is  generally  most  eonsi»ieuoua  in  the  glands 
along  the  upper  two-thirds  of  the  jjosterior  border  of  the  stemo-eleido-raaBtoid  muscle, 
and  along  the  root  of  the  hairy  scalp,  extending  frequently  as  far  outwards  as  the 
mastoid  process  on  each  side.  It  is  essentialli'  of  a  chronic  nature,  olten  lingering 
for  many  weeks,  and  never  terminating  in  suppuration.  Diagnoslically  considered, 
this  species  of  adenitis,  from  the  constancy  of  its  presence,  is  of  great  value,  hot 
from  the  want  of  practical  tact  to  detect  it,  it  i»  extremely  liable  to  be  overlooked. 
The  number  of  glands  involved  seldom  exceeds  two  or  three,  an<l  in  many  oases  the 
disease  is  appaivntly  limited  to  a  single  one-  Its  occurrence  is  most  common  in 
young  subjects,  an<l  it  occfiaionally  manifests  itself  at  so  late  a  period  of  the  disease 
that  it  may  then  be  considered  as  belonging  to  the  tertiary  rather  than  to  the  second- 
ary onler  of  symptoms. 

In  syphilis  of  tlu-  throat,  palate,  and  tonsils,  there  is  not  unfrequently  an  enlarged 
and  engorged  condition  of  the  glands  at  the  base  and  angle  of  the  jaw;  and  Siginund 
has  called  special  attention  to  a  similar  affection  of  the  gland  of  the  arm  immediatel}' 
above  the  internal  condyle  of  the  humerus,  between  the  biceps  and  triceps  muscles. 
Disease  of  the  axillary  glands,  as  an  effect  of  constitutional  83'philis,  is  very  un- 
common. 

Syphilitic  adenitis  generally  readily  disappears  under  the  treatment  directed  for  the 
relief  of  other  secondary  affections.  The  enlarged  glands  may  be  rubbed  twice  a  day 
with  ammoniated  liniment,  or  painted  with  dilute  tincture  of  iodine.  If  much  indu- 
ration exist,  the  most  eligible  remedy  will  be  gentle  mercurial  inunction. 

5.  AFFECTIONS  OF  THE  MUCOUS  MEMBRANES. 

Secondary  83'philis  of  the  mucous  membranes  generally  declares  itself  within  a 
short  time  after  the  cure  of  the  primary  sore,  and  sometimes  even  before  this  has 
completely  disappeared  ;  existing  at  one  time  in  association  with  secondary  affections 
of  the  skin,  and  at  another,  and  perhaps  more  commonly,  independently  of  them. 
From  four  to  eight  weeks  is  the  average  pjeriod  of  tlie  evolution  of  the  disease  when 
it  attacks  these  structures.  What  is  very  rem.irkable  is  the  extent  of  surface  over 
which  it  may  spread,  there  being  no  visible  portion  of  the  mucous  membranes  upon 
which  it  has  not  been  observed.  The  parts,  however,  which  are  most  prone  to  suffer 
are  the  tonsils,  palate,  pliaryux,  tongue,  cheeks,  and  lijis.  It  rarely'  extends  into  the 
windpipe.  No  dissections  of  a  satisfactory  nature  have  been  made  tending  to  show 
that  the  lining  membrane  of  the  stomach  and  bowels  ever  participates  in  the  morbid 
action,  but  it  is  certain  that  well-marked  signs  of  the  malady  have  been  repeatedly 
witnessed  at  the  anus,  as  high  up  as  the  first  inch  or  inch  and  a  half  from  its  verge. 
In  the  male  they  sometimes  ap|>ear  upou  the  foreskin  and  head  of  the  penis,  while  in 
the  other  sex  they  are  liable  to  occur  upon  the  vulvii,  vagina,  and  uterus.  Their 
presence  has  not  been  <leti'cted  in  the  respiratory  antl  urinary  organs,  and  is,  there- 
fore, altogether  a  matter  of  conjecture,  to  Ix'  settled  only  by  future  observation. 
From  the  remarkable  relations  existing  between  the  skin  and  mucous  membranes, 
and  the  fact  that  sj'philitic  atl'ections  of  the  former  are  liable  to  occur  in  all  parts 
of  its  extent,  it  is  not  improbable  that  the  latter  may  suffer  in  a  similar  manner, 
though  perhaps  not  in  an  equal  degree,  some  portions  almost  entirely  escaping,  while 
others  are  peculiarly  prone  to  receive  and  harbor  the  specific  virus.  * 
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Secoudary  affections  of  the  raucous  tissue  occur  in  vnrious  forms ;  at  one  time,  or 
in  one  place,  as  an  erytiieniatous  disease,  at  aiiotber  as  an  elevation  or  tuberck',  :uk1, 
again,  as  a  dietiuct  ulcer,  crack,  or  tissure  ;  depending,  doubtless,  upon  some  peculiar 
modification  of  the  structure  of  the  suffering  part,  some  change  in  tlio  action  of  the 
poison,  or  some  idiosj-ncrasy  of  the  individunl.  In  the  mouth  and  throat,  where 
these  affections  are  most  common,  it  is  not  uuusuul  to  notice  their  coexistence,  mere 
inflammatory  redness  with  or  without  plastic  deposit  going  on  at  one  point,  ulcera- 
tion at  another,  and  the  formation  of  a  tubercle  at  a  third. 

Syphilitic  erylhfma  is  obscrA'cd  chiefly  in  ttie  thrfmt,  affecting  the  arches  of  the 

palate,  tonsils,  uvula,  pharynx,  and  jierhaps  the  root  of  the  tongue.     In  raie  eases  it 

extends  to  the  roof  of  the  mouth.     It  nitiy  present  itself  as  a  diffused  inflamraation, 

or  in  the  form  of  distinct  pat^rhes,  generally  of  a  circular  or  oval  figure,  from  the 

size  of  a  gold  dollar  to  that  of  a  twenty-five  cent  piece,  the  intervening  surface  being 

apparently  quite  healthy.     The  color,  in  the  early  st!«ge  of  tlie  disease,  resembles  that 

ofs  new  copper  coin,  but  it  grndiiaUy  loftes  its  bright, fiery  hue,  shading  off  into  dark 

bronze.as  the  morbid  action  declines.     In  c.nses  of  long  Rtduding  and  unusual  severity, 

the  fliucoloration  is  of  a  deep  flesh-eolor  and  conjoined  with  marked  thickening  of  the 

JBUcons  membnne,  along  with  a  tentlency  to  ulceration.     Ilefposits  of  lymph  are  not 

untomtnon  upon  the  iuttamcd  surface,  even  when  the  disease  is  not  at  all  active; 

occurring  in  small  aphthous-looking  specks,  in  patches  of  considerable  size,  or  in 

circular  rings,  more  or  less  firm.ly  adherent,  and  of  a  pale  orange  tint. 

Tbis  affection,  which  bears  the  closest  resemblance  to  erythema  of  the  skin,  gene- 
r»lly  exists  without  the  consciousness  of  the  patient,  there  being  no  soreness  of 
llie  throat,  difficulty  of  deglutition,  or  constitutional  disturbance.  All  is  quiet  and 
pistire,  the  discovery  of  tlie  disease  Ix'iug  perhaps  purely  accidental.  It  of  course 
denotes  only  a  very  slight  taint  of  the  sj-stern.  It  is  liiKble  to  appear  within  the  first 
four  or  five  weeks  after  the  primary  sore,  and,  consequently,  not  unfrequeutly  before 
tbis  is  healed. 

Ulcers  of  the  throat  assume  various  appearances,  and  involve  different  structures, 
bat  more  particularly  the  uvula  and  tonsils,  arches  of  the  pal:itu  and  back  of  the 
pbaryui,  affecting  these  parts  either  sepuratelj'  or  conjointly.  They  occur  principally 
ini\»o  varieties  of  form,  tlie  excavated  and  superficial. 

Tbe  excavated  ulcer  looks,  as  the  name  denotes,  as  if  it  had  been  made  with  a 
punch,  or  dug  out  of  tlie  tissues  with  a  shiirp  instrument.  Its  edges  are  stet'p, 
f'Tfcried,  and  ragged,  like  those  of  the  Hunterinn  chancre,  and  they  are  surrounded 
bj  a  hard,  inflammatory,  copper-colored  base.  The  surface  is  usually  incrustcd  with 
'  greeni-^h,  muddy,  or  yellowish  lymph,  which  gives  it  a  foul,  unhealtiiy  aspect. 
Tie  (Uncharge  is  thin  and  ichorous.  The  excavated  sore  is  always  most  distinctly 
tiiarkod  on  the  tonsils,  where  it  sometimes  acquires  an  immense  size,  and  is  generally 
»<^^companie<l  by  extensive  inflammation  of  the  surrounding  parts.  It  ia  often  seen 
during  the  progress  of  the  primary  disease,  especially  tlie  indurated  chancre,  and  ia 
liable  to  be  associated  witii  some  of  the  earlier  forms  of  cutaneous  eruptions,  par- 
ticuljirly  the  exanthetnatous  ami  scnly. 

The  superficial  ulcer  is  fretiuently  multiple,  several  occurring  together,  eitlier  in 
tlose  proximity,  or  scattered  over  the  inflamed  surface.  Its  appearance  is  either  that 
of  an  abrasion,  or  of  a  cavity  with  weU-dcfined,  ragged  edges,  rather  sharp,  and  often 
wiui'what  undermineil:  its  surface  is  coveretl  with  a  white,  yellowish,  or  greenish, 
tenacious  and  adherent  lymph:  the  parts  aronntl,  although  red  and  irritated,  are  free 
ffdra  induration.  The  most  common  sites  of  this  variety  of  sore,  which  now  and 
then  assumes  a  serpiginous  character,  are  the  arches  of  the  palate,  uvula,  and  pharynx. 
It  seiiernlly  comes  on  early  alter  the  absorption  of  tbe  epceiflc  virus,  and  often  co- 
fxiuls  with  the  primary  sore. 

l^condary  syi^bilitic  ulcers  of  the  throat  are  liable  to  phagedenic  and  gangrenous 
•otion,  in  the  same  manner  as  prininry  sores,  and  ajiparently  from  similar  causes,  the 
stale  of  the  system  and  mode  of  life  of  the  patient  mainly  contributing  to  change 
tlieir  character.  From  the  superaddition  of  this  action,  extensive  destruction  of  the 
•oft  palate  may  result,  followcil  Ivy  difflculty  of  deglutition  and  important  alterations 
t>f  tho  voice.  Ordinary  syphilitic  ulceration  of  the  throat,  even  when  considerable, 
isimi  always  attended  by  well-marked  local  and  constitutional  symptoms;  the  disease, 
ii»r«ct,  is  often  remarkably  insidious  in  its  approaches,  and  may,  therefore,  have  made 
greiit  progress  before  its  presence  is  even  suspected.  The  excavated  form  of  the 
■flituUoa  is  generally  accompanied  with  extensive  swelling,  pain,  and  difficulty  in 
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swallowing,  and  more  or  less  febrile  disturbance.  When  the  toneile  are  the  sent  of 
the  lusiuu  fhe  tumefaotion  imiy  be  so  great  as  to  cuuse  serious  obstruction  to  rtspi- 
ration. 

Small  uloera,  crevices,  and  fissures,  of  a  secondary  nature,  are  sometimes  met  with 
on  the  lips,  especiallj  at  the  co.niers  of  the  mouth,  tlie  iuside  of  tlie  chetiks.  und  ou 
the  tongue  ;  generally  superticial,  indisposed  to  spread,  and  attended  vnlh  but  little 
uneasiness  and  dischar^'e.  Uccasjonully  they  have  abrupt  edges  and  a  hardenutl  base. 
Their  diagnosis  must  necessarily  be  diffitrult,  the  only  reliable  sign  being  iheir  coei- 
istence  with  other  marks  of  syphilis,  either  pciniary  or  consecutive. 

Muuous  tuhi'rrles  occur  most  couimoiily  upon  the  tongue,  lips,  iuside  of  the  cheek, 
tonsils,  and  palate,  as  slight  elevations  of  the  mucous  surface,  generally  of  an  irregu- 
lar oval  or  elongated  shape,  and  of  a  whitish  hue,  as  if  the  secretion  of  the  part  had 
been  discolored  with  nitrate  of  silver  or  partially  coagulated  albumen.  Upon  taking 
hold  of  them  with  the  thumb  and  finger  they  are  found  to  lie  more  or  less  hanl,  not 
unlike  indurated  chancres,  and  remarkably  tolerant  of  manipulation,  even  firm  pres- 
sure rarely  causing  any  decided  pain.  The  size  of  the  spots  is  variable,  ranging 
from  a  pea  up  to  that  of  a  twenty-five  cent  piece;  they  sometimes  exist  in  con- 
siderable numbers,  and  tlien  they  occasionally  become  confluent.  If  unrestrained, 
they  may  give  rise  to  ulceration,  either  superficial,  or  of  a  deep,  excavated  character, 
with  sleep,  callous  eilges. 

This  variety  of  sypliilitic  affection  finds  its  analogy  in  the  condylomatous  excres- 
cences winch  are  so  liabie  to  form  about  the  anus,  perineum,  and  vulva,  from  the 
action  of  the  syphilitic  virus.  As  it  usually  comes  on  without  any  pnin,  its  discovery 
la  often  purely  accidental.  The  most  reliable  diagnostics  are  the  peculiar  color  and 
feel  of  the  afl'ected  part  above  referred  to,  and  the  coexistence  of  sypiiilis  in  other 
localities,  particularly  the  throat  and  skin.  Not  unfrequentlj'^  traces  of  the  primary 
disease  will  be  found  either  in  an  open  sore,  or  in  the  indurated  cicatrice  of  a  recently 
heahd  chancre. 

In  thu  female  mucous  tubercles  are  frequently  met  with  on  the  inner  surface  of  the 
labia  and  ny  tnplia],  the  vagina  and  uterus,  forming  whitish,  grayish,  or  opaline  spots, 
of  an  elongated,  ovnidal  Kbape,  coming  on  soon  after  the  appearance  of  the  initial 
sore,  atid  often  terjninating  iu  ulceration,  sometimes  superficial,  at  other  times  deep. 
Fully  one-half  of  the  women  who  suffer  from  constitutional  syphilis  are  affected  with 
mucous  tubercles  of  the  genital  organs.  The  infectious  character  of  these  bodies 
has  been  clearly  established  by  experiments  and  clinical  observation. 

Treatment. — These  mucous  affections  being  all  of  a  kindred  character,  their  treat- 
ment must  bo  conducted  upon  the  same  general  principlcis.  If  the  patient  be  at  all 
plethoric,  antiphlogistics  will  probably  be  necessary,  blood  being  taken  either  by  the 
lancet  or  by  leeches  from  the  vicinity  of  the  inflamed  parts,  and  tlie  depletion  fol- 
lowed by  active  purgation  and  the  use  of  the  antimonial  and  saline  mixture,  rendered 
anodyne  and  diaphoretic  by  ibe  addition,  to  each  dose,  of  a  small  quantity  of  mor- 
phia. Light  diet  and  perfect  quietude  are  enjoined.  In  the  mihler  cases  of  these 
diseases  the  most  simple  constilutioual  means  will  generally  suffice,  no  drain  upon 
the  system  of  any  kind  being  iieces3ar3'. 

The  most  suitable  loial  remedies  are  nitrate  of  silver,  acid  nitrate  of  mercury,  and 
nitric  acid,  either  pure,  or  variously  diluted,  and  applied  at  longer  or  shortiT  inter- 
vals, according  to  the  exigencies  of  each  particular  case.  The  first  of  these  articles 
generally  answers  best  in  my  hands  when  there  is  no  breach  of  continuity,  the  affected 
surface  being  carefully  touched  once  every  fort ^ -tight  hours,  some  mildly  astringent 
gargle,  or  simple  mucilaginous  fluid,  being  employed  in  the  intervals.  When  the 
part  is  ulcerated  the  caustic  must  be  used  more  boldly,  as  well  as  oftener;  though, 
under  such  circumstances,  I  usually  give  a  decided  preference  to  the  acid  nitrate  of 
mercury,  diluted  with  eiglit  or  ten  times  its  bulk  of  water,  and  ap[)lied  verj'  gently 
by  means  of  a  large  carntd-hair  pencil,  or  a  very  soft  lineu  m<^ip.  Not  only  the  sore, 
but  also  the  inflamed  surface  around,  should  be  treated  in  this  way,  regularly  every 
twenty-four  hours,  until  there  is  a  decided  improvement  in  the  disease,  llan-lly  any 
secondary  ulcer  of  the  throat,  psdate,  or  tongue  can  withstand  such  a  remedy  beyond 
six  or  eight  daj'-s,  while  in  maiiy  cases  it  yields  in  much  shorter  time.  As  soon  as 
the  reparative  process  l>egins,  the  acid  is  used  less  frequently  and  in  a  much  more 
dilute  state.  When  the  acid  nitrate  of  mercury  is  not  accessible,  a  good  sultstitute 
will  he  found  in  nitric,  carb<dic,  or  hydrochloric  acid. 

The  gargle  which  I  usually  prefer  in  ulcerated  sore  throat  is  a  mixture  of  pyro- 
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li^ootis  acid  and  water,  from  one  tn  two  ilraclitn?!  *>f  tlio  former  to  half  a  pint  of 
Itie  Intler.  woll  swuetcncd  with  lintiey,  niid  us«l  livu  or  six  titut'S  in  tbe  Iwetity-fonr 
hours.  Weak  solutions  of  8uhaei*tate  of  coppi-r  and  tannic  acid,  of  t:innic  acid  and 
glycerine,  of  nitric  acid,  and  of  ehlnritiated  sud.i  also  answer  an  exfclk'ht  purpose. 

Mucous  tubercles  generally  yield  to  a  few  applications  of  solid  uitratc  of  silver, 
aided  by  astringent  garjrles,  suitable  purgation,  and  light  diet.  Similar  means 
usnaU3'  suffice  for  the  cure  of  superficial  abrasions,  excoriations,  and  fissures  of  the 
lips,  cheek,  and  anus. 

Mercurialization  is  necessary  only  in  particular  cases.  The  remedy  is  generally 
called  for  when  there  is  an  excavaled  ulcor.  or  an  ulcer  possessing  an  extraonlinary 
degree  of  indolence,  or  indolence  and  induration.  The  simple,  superficial  sore  rarely 
te<\uire3  such  a  remedy;  and  it  is  nf  enurso  williheld  when  there  is  n  tendency  to 
plinire<lena  or  gangrene  in  a  broken,  anemic  sl.-iJc  of  Ihe  system.  Under  such  circum- 
st&Dcei)  tonics,  a  generous  diet,  and  nutritious  tiriuks  take  tbe  place  of  tbe  mineral. 


SECT.  IV. — TEBTIARY  SYPHILIS. 


I.  OENERAX  OONSTDEnATIONS. 

When  the  8]ieciflc  poison  has  deeply  penetrate*!  the  system,  and  is,  as  it  were, 
iulaiil  iu  its  ditferent  structures,  as  wtU  as  thoroughly  coiumingled  with  the  Viioofl, 
the  effi-cts  which  it  pro<luces  constitute  what  ia  denominated  tertiary  syphilis,  an 
ordoi'  i>f  sequence  first  distinctly  asserted  by  Kioord,  and  now  generally  recognized 
by  &ui"gical  teachers.  'I'iie  boiiudaiy  line,  however,  iH'lween  the  secondary  and  Icr- 
&ry  eroups  of  phenomena  is  not  always  well  defined,  tlie  former  nifections  olYen 
Wniiing,  by  gradual  auti  inHensible  gnidalions,  into  the  latter;  an  occurrence  which 
CMBiot  1)6  too  strongly  weigiied,  on  accotnit  of  its  great  practical  importance.  It  is 
geiifrolly  understood  that  those  symptoms  of  the  disease  which  show  themselves 
Wore  the  fifth  or  sixth  month  from  the  commencement  of  the  primary  sore  should 
beclnssed  under  the  liead  of  "secondary  syphilis,"  while  those  which  come  on  subse- 
qocntly,  or  after  this  perlorl,  are  considered  as  appertaining  to  the  third  order  of 
^leiioruena,  or  "tertiary  syphilis,"  the  average  period  of  their  evolution  ranging 
hum  SIX  to  eighteen  months,  althongh  in  very  many  instances  they  do  not  occur 
until  a  tuimber  of  years  alter  the  appearance  of  chancre,  or  chancre  and  bulio. 
Thus,  1  have  repeatedly-  seen  tertiary  symptoms  manifest  themselves,  for  the  first 
time,  from  twelve  to  eighteen  years  after  the  primary  disease,  the  poison  having  lain 
tU  this  time,  like  a  hidden  spark,  in  the  economy.  Once  fairly  roused,  however, 
iiitimr-ti\ity,  it  rapidly  extends  through  the  system,  completely  overwhelming  il  in 
its  |inigress,  and  exploding,  with  peculiar  force,  upon  certain  tissues,  textures,  or 
organ*.,  as  if  it  possessed  a  kind  of  elective  affinity  for  them. 

A  fourth  order  of  symptoms  is  now  generally  recognized  by  syphilographers,  con- 
sisting of  certain  morbid  changes  caused  by  diseas*-  of  the  viscera,  as  the  brain, 
htart.  lung,  and  liver,  and  corning  on  long  after  the  initial  sore.  The  distinction, 
liowever,  is  not  well  founded,  ina^fmuili  as  this  tardy  apjiearance  Is  not  peculiar  to 
ttie\iscera,  but  common  to  them  and  other  structures,  particularly  the  skin,  bones, 
cartihiges,  and  fibrous  membranes. 

The  textures  most  prone  to  suffer  in  tertiary  syphilis  are  the  skin,  mucous  raem- 
liraiU's,  periosteum,  bones,  fibro-cartilagcs,  apfincuroses,  tendons,  and  teslieles.  All 
parts  of  the  economy,  however,  may  be  itivohed  in  the  contamination,  and  it  is  ex- 
tremely probaltle  that,  in  the  worst  cases,  hardly  any  entirely  escape.  The  affections 
"f  the  internal  viscera, .tlthough  alluded  to  by  many  of  (heohler  syphilngva|ilnTs,  have 
only  of  late  attracted  serious  attention,  and  beuce  tiie  amoimt  ami  natnre  ol'  their 
|«rticipation  in  this  poisoning  jirocess  have  not  yet  lieeu  Cully  unravelled.  It  has, 
however,  l>een  ascertained,  especially  by  Virchow,  Dittrich,  Lebert,  tJnbler,  Wilka, 
lJri«towe.  Budd,and  Moxon,  who  hav-c  devoted  much  patient  attention  to  this  inquiry, 
lh»t  the  changes  in  the  lungs,  brain,  heart,  liver,  and  other  organs  are  often  of  a  very 
grtve  character,  liable  to  be  followed  by  the  worst  results,  Ivecaiisc  so  insidious  are 
Uteir  approaches  and  progress  that  even  their  existence  is  hardly  ever  suspected 
"I'lriiig  life,  to  saj'  nothing  of  the  impossibility  of  arresting  them  by  any  known  treat- 
ment, or  combination  of  remedies.  The  most  common  of  these  internal  lesions  are 
piitmy  tumors,  foul,  rngged-looking  abscesses,  with  imperfectly  eIal>orated  contents, 
wfteuing  and  pnlpj'  degeneration,  and  tubercular  de]tosits.  Attention  has  not  yet 
vol,.  I 'J  i 
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been  siitririenlly  (directed  to  the  alterations  of  the  ovaries  of  females  who  die  of  ter- 
'tiiiry  syjihilis;  but  frum  the  rest^uiltlaiu-e  whii-h  exists  between  these  organs  and  the 
teste's,  l«oth  in  etrnttiire  and  function,  and  frotn  the  fact  that  the  latter  are  so  often 
involved  in  the  dist-ase,  it  is  extreiiielj  |>rolialile  that  it  will  be  found,  as  our  |iath<»- 
logicnl  resefirches  are  extended,  that  they  frequently  seriously  [larticipate  iu  the 
morbid  action. 

Tlio  gummy  tumor,  so  common  in  the  more  advanced  stages  of  syphilis  in  the 
internal  viscera,  as  well  as  in  aonie  of  the  other  parts  of  the  body,  has,  of  laie,  at- 
tracted special  attention,  particularly  in  relation  to  the  progressive  dianges  ellecUHl 
in  the  iiiflauimatury  (ieposils  anti  in  liie  stnK't vires  at  the  seat  of  the  morbid  actiou. 
The  earliest  noticeable  alteration  wliicli  the  tumor  experiences  is  hypertrophy  of  the 
interstitial  cellular  tissue,  the  cell-j  of  which  increase  in  size  andnural>er;  the  new 
substance  next  becomes  soft  and  gelatinous^  melting  down  as  it  were;  unhealthy 
pus  is  thrown  out,  and,  finally,  ulceration  sets  in.  In  a  second  form  of  the  do|>o8it, 
there  is  no  unusual  ilcvtlDpnii'iit  of  the  cellular  tissue;  the  cells  retain  their  normal 
features  or  tliey  as)<nnie  the  rounded  Ibrm  of  granulation-cells,  and  by  degrees 
un(iergo  the  fatty  degeneration,  the  origintd  mass  being  eventually  transformed  into 
yellow  tubercles,  so  characteristic  of  syphilis  in  the  deep  seated  organs. 

A  section  of  a  recent  gummy  tumor  exiiibits  under  the  nncrosco]>e  three  distinct 
zones,  the  outer  of  which  consists  of  highly-injected,  hypcrtrophied  cellidur  sub- 
stance, occupied  b^- young  cellular  elcnients;  the  second,  much  smaller,  and  not  easily 
distinguisheil  by  the  naked  eye,  is  uilerspersc<l  with  granular  and  fatty  globulea, 
closely  packed  together;  the  third,  of  a  yellowish  color  and  firm  consistence,  is 
composed  of  a  mass  of  cells  undergoing  fntly  transformation,  and  forming  a  kind  of 
Capsule  for  the  other  two  zones,  its  external  surface  being  firmly  adherent  to  the 
neighboring  tissues.  The  gummy  tumor  is  now  generally  known  as  the  fibro-nuclcnr 
tumor,  in  reference  to  its  peculiar  structure.  The  term  fd)ro-plastic  is  also  some- 
times applied  to  it.     Its  essential  features  are  alike  in  the  ditTcrent  organs. 

Tertiary  syphilis  is  not  invariably  precedwl  by  secondary  symptoms  ;  on  the  con- 
trary, there  are  many  cases  where  the  disease  imsses  directly  from  the  first  to  the 
third  order  of  ijlienomenn.  The  .structures  usually  implicated  in  the  sccondar}-  attack 
escaping  entirely.  It  is  well  known,  too,  that  tertiary  syphilis  is  not  always  pre- 
ceded by  bid)0. 

Tertiiiry  symptoms  are  most  liable  to  occur  in  persons  of  intemperate  habits,  and 
of  a  broken,  dilapidated  constiluti<tn,  with  nii  impoverished  state  of  the  blo<.Kl.  A 
scrofulous  or  scorbulic  condition  of  the  system  also  acts  as  a  predisi)osing  cause. 

The  nature  of  tlie  clmncre  exerts  great  influence  upon  the  production  of  the 
disease.  It  is  well  known  that  tertiary  syphilis  is  more  liable  to  follow  au  indu- 
rated than  a  non-indurated  cliancro.  The  duration  of  the  primary  disease  is  also  to 
be  taken  into  the  account ;  fur  it  is  reasonable  to  suppose  that  a  chronic  chancre, 
which  retains  its  specillc  poison,  will  be  more  likely  to  give  rise  to  constitutional 
Bj'philis  than  one  that  is  acute  or  rapidly  healctl. 

Finally,  the  occurrence  of  tertiary  8yni[>tom8  is  ioflnenced  by  the  nature  of  the 
general  treatment.  Thus  a  primary  sore  that  has  been  treated  without  mercury  is 
much  less  liable  to  be  followed  by  remote  constitutional  symptoms  than  when  this 
remedy  has  been  used,  espedatly  when  its  eflects  have  been  carried  to  jirofuse  saliva- 
tion. The  occurrence  of  tertiary  syphilis  is  then  not  only  probable,  but  the  chance.s 
are  that,  if  it  do  break  out,  it  will  sliow  itself  in  the  very  worst  form,  by  establishing 
a  kind  of  mercurio-syphilitic  diathesis,  wiiich  it  is  extremely  difllcult,  if  not  imposai- 
ble,  to  eradicate  completely  from  the  system. 

The  immediate  development  of  tertiary  syphilis  is  often  remarkably  inflnencod  by 
the  habits  atwl  state  of  health  of  the  imlividual.  It  is  impossible  to  srvy  how  long 
the  specific  virus  might  lie  dormant  in  the  system  if  the  subject  of  it  were  entirely 
free  from  the  iirtyudirial  inlluencea  of  surrounding  agents.  Exposure  to  cold  is 
usually  accused  as  being  one  of  the  most  common  exciting  causes  of  the  complaint, 
and  yet  it  is  notorious  that  the  inhabitants  of  the  South  Sea  Islantls  and  other 
tropical  regions  are  extraordinarily  prone  to  all  kinds  of  constitutional  syphilis. 
There  can  be  no  doubt,  however,  that  the  ])oison  is  often  fanned  into  activity  by  the 
hardships  of  our  northern  winters  and  by  a  rcsiden<'e  in  damp  cellars,  or  moist,  ill- 
ventilated,  imderground  apartments,  especially  when  this  mode  of  life  is  conjnine<l 
with  all  kinds  of  dissipation  and  intemperance,  loss  of  sleep,  and  an  irapoverislicd 
diet.     .AlLlKMigh  it  is  extremely  probable  tiiat  no  state  of  the  system,  however  nearly 
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it  may  approach  to  the  normal  standard,  cfsn  eviT  fntirely  prevent  the  development 
of  tertiary  sypliilis,  wlien  oikc  llir  itniscm  Jms  t:<kcii  possessiou  of  it,  y<'l  there  ciui 
be  no  doubt  that  an  individual  so  L-iri-iimstatifed  will,  other  things  boiner  equal,  lie 
tnurh  less  likely  to  suffer  t!mn  one  who  is  dilltjruntly  situated,  or  vvJio  gives  himself 
op  to  the  unltridltMi  indnifieuce  nf  his  passions. 

It  was  s^enerally  supposed,  until  recently,  that  tlie  matter  furnisfied  hy  s^'philitic 
ulcers,  abscesses,  and    suppuialiuof  siirraces,  is  not  inoculable,  thu  virus,  as  w.13 
allegetl,  l>eing  comi)lctely  di'|uived  of  its  B])ct;illc  properliea.     Certain  facts,  how- 
ever, that  have  lately  bceu  brought  to  ligiil,  throw  a  jnst  doubt  upon  thia  conclusion, 
If  they  do  not  positively  disprove  it.     I  have  myscHseen  two  cases  winch  iincrringly 
point  in  this  direction,  and  lestiuiony  of  a  stiuihir  nature  has  been  pid)]i.she<i  by  other 
olvservers.     In  one  of  these  eaaes — tliat  of  a  muit,  ujtvvards  of  bixty  years  of  nge, 
lon>5»  tlie  subject  of  tertiary  .«syi"liiUs — matter  takcJi  fmm  an  iiitrailrdile  ulcer  of  the 
fkin  of  one  thigh,  and  inserteil  intn  tJie  skin  O'f  the  other,  jiioduced,  in  a  short  time, 
aUthe  characteristic  feHtines  vf  n  hard  chancre,  which,  in  its  inrii,  yieliled  inocidable 
fluid,  and  was  a  long  time  in  lieHiiiig.     The  oilier  iustaiue  was  ei|ually  rcmarkaltle,     A 
gentleman,  forty  3'ears  of  age,  in  1851,  had  a  hard  chancre  upon  ttie  penis,  which  was 
cured  at  the  end  of  live  months,  leaving  merely  an  induratetl  cicatrice.     In  August, 
ISd'i,  without  there  having  been  any  constitntiotia!  syrii]jloras  in  the  interval,  an 
abscess  formed  in  the  left  groin,  and  ut  length  opened  s|)otitaneously.     The  sftre  not 
only  never  closed,  but  extended  in  a  ser[uginous  maimer  round  the  thigh  towards 
the  anus.     In  April,  18B7,  his  medical  attendant  inoculated  the  sound  limb  with  the 
swrptions  of  this  sore,  with  the  etfcct  of  nil  indurated  chancre,  which  gradually 
degenerated  into  a  large  ulcer,  with  hard, elevated  edges,  very  piiinrul,  and  up  to  the 
pRiiont  moment,  now  luorfe  than  two  years  since  the  oecurrcnce,  utterly  imlisposed 
tohfal.     Dr.  I$umstead  1ms  recorded  a  case  in  which  a  surgeon,  during  an  o[)erKtirin 
for  the  relief  of  extensive  syphilitic  necrosis  of  the  cranium,  inoculated  one  of  his 
finufrs,  upon  which  a  chancre,  followed  by  the  usual  train  of  general  symptoms, 
Booii  nflerwards  formed. 

It  is  believed  that  tertiary  syphilis  is  not  hereditarily  transmissible;  but,  although 
this  may  be  true  in  the  ordinary  sense  of  the  term, it  is  extremely  probable  that  the 
offspring  of  such  an  individual  are,  if  nc^t  actnatly  imperfectly  developed,  naturally 
predisposed  to  variotis  kinds  of  cachectic  allcctions,  particularly  to  scrofula  and 
Kiirvy,  by  wiiich  life  is  reudcrcii  miserable  and  often  ent  off  prematurely,  the  con- 
stitution being  unable  to  endure  the  hardships  incident  to  ordinary  pursuits. 

Tlie  diagnosis  of  tertiary  sy|thilis  hardly  admits  of  general  description.  Every 
case  must  stand,  as  it  were,  for  itself.  Very  ficquenlly  one  of  the  first  evidences  of 
the  <lisease  is  the  existence  of  nocturnal  pains,  a  node  upon  the  tibia,  a  gummy 
tul«rcle  in  the  subcutaneous  areolar  tissue,  nu  eru|>tion  upon  the  skin,  an  ulcer  in 
tlietiimat,  a  fetid  discharge  from  the  nose,  or  an  enlarged  and  indurated  condition 
of  tho  testicle.  Most  commonly,  however,  tim  patient  is  conscious  «»f  declining 
Iwalth;  his  appetite  and  strength  sensibly  fail  ;  the  secretions  are  disordered;  the 
ooiiiitenance  is  pallid;  the  spirits  are  <lejectid ;  mud  there  is  oconsionni  febrile  tlis- 
lurlisiiee.  After  these  symptoms  have  contiiHied  for  an  indeliuitc  period,  variiuis 
local  affections  appear,  generally  so  well  marked  as  to  render  it  impossible  to  tiiislake 
their  character.  The  history  of  the  case  will  .nlso  couimonl^y  furnish  important  light; 
and  in  some  instances  the  diagnosis  is  readily  determinetl  by  the  nature  of  our 
remedies,  especially  the  use  of  iodide  of  potassium,  which,  when  the  raalad}'  is 
syphilitic,  never  fails  to  afford  prom|it  relief  of  the  more  severe  suffering. 

Mr.  IJrodrick,  of  Madras,  in  ly*i2,  called  attention  to  the  existence  of  substernal 
tenderness  as  a  valuable  diagnostic  sign  of  syphilis.     Ho  has  tabulated  C,2  cases,  in 
Sfiof  which  this  symptom  was  present  in  a  greater  or  less  degree.     The  alleetion 
evidently  consists  in  a  slight  jieriostitis,  and  requires  for  its  <lelection   a  careful 
kneading  of  the  sternnra  with  the  fore  and  middle  fingers,  from  the  manubrium  to 
the  syphoid  cartilage. 
The  prognosis  of  tertiary  syphilis  is  always  grave.     Whatever  form    it  may 
Miroe,  it  is  extremely  difficult  to  dislrKlge  it  effectually  from  the  system,  or  to 
!l  a  radical  cure.     Relap-ses  are  of  constant  occurrence  from  the  most  trivial 
ex[K)snre,  or  the  least  disorder  of  the  digestive  organs,  and  few  patients,  however 
»kilfully  they  may  have  been  treated,  are  afterwards  ever  entirely  free  from  rheu- 
Balic  pains,  proneness  to  cold,  and  stitfjiess  of  the  joints.     In  fact,  although  re- 
covery aadoul)tedly  does  oceasioualty  take  place,  yet  in  most  cases  the  constitution 
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remains  in  at»  eufeebled  aud  crippled  condition,  remarkably  predisposed  to  attacks 
of  oilier  diseases, 

Terliury  hypliilis  often  proves  fatal,  although  not  nearl}'  as  frequently*  as  prior  to 
ihe  <iiacovei'y  (►f  the  use  of  iuclide  tif  potassimu,  dealb  generally  occurring  from 
ir>ial  irritalimi  ami  corislitutioiial  uxliaiislioii.  Many  of  those  who  recover  arc 
Ijorriblj'  disfiijured  by  [»oc-k  innrlis,  ibo  partial  or  c<iiii|)lete  dcslrtiction  of  the  uose 
and  palate,  loss  of  hair,  ancUyluaiH  of  thu  joints,  lUtd  utbur  atl'ections. 

2.   TERTIARY  SYPHILIS  OK  PAHTICCLAB  ORQANS. 

AVr"OM»  System. — Observation  has  shown  that  syiihilis  of  the  brain  and  Bpinal 
cnnl,  altiiouyh  infreqDent,  is  not  inipossibli-.  I  have  my si-lf  witnessed  a  number  of 
wdl-uiurkeil  examples  of  it.  It  may  manifest  itself  in  ditferent  ways,  but  tlie  forms 
ill  wluL'h  it  most  commonly  fi|'pL>ara  are  itieutal  imbocibty,  epilepsy,  paridynis,  and 
tJHiscular  twitches.  Thti  panily^is  is  usually  of  the  kind  known  as  pai-aplegia; 
sometimes,  however,  it  attects  also  the  superior  extremities.  I  lately  had  un«Jer  my 
care  a  gentleman,  twenty-seven  3  ears  «tttl,  who,  in  coti^equence  of  a  hartl  chancre 
contracted  three  years  previously,  was  sullering  from  palsy  of  both  legs  and  of  the 
rijiht  arm. 

Tliese  tertiary  affections  of  the  brain  au<l  spinal  cord  fieldom  come  on  until  several 
years  after  the  pritnary  yore,  and  the  worst  examples  that  1  have  seen  appeared  to 
have  l>een  induced  l»y  the  joint  effects  of  tlie  syphilitic  poison  and  the  inordinate  use 
of  mercury,  eventuatintT  in  a  deposit  of  fibrin,  the  formation  of  pummy  tumors,  or 
the  development  of  tubercles.     Occa^iionnlly  coni«itlerablc  serous  ctlu.sions  occur. 

The  cerebral  lesions  in  tertiary  syphilis  arc  either  direct  or  inflirect,  dependin^f,  in 
the  former  cast',  upon  the  presence  of  ^ummy  tumors  or  rriimmy  exudations,  and  in 
the  latter  upon  caries,  necrosis,  or  exostosis  of  the  craninl  bones,  more  frequently 
the  frontal  thnn  any  other.  Uros  and  Lancercaux  have  <'ollerted  the  statistics  of  31 
autopsies  of  direct  cerebral  disease,  in  1  of  which  softeniuj;  of  the  brain  existed,  and 
in  12  true  gummy  tumors.  The  anterior  lobes  are  e8]>eei!illy  liable  to  sulfer  frora  these 
lesions,  (/icatricial  furrows,  similar  to  those  observed  iu  syphilis  of  the  liver,  are 
sometimes  seen  u|»on  the  surface  of  the  brain. 

The  <iiagnnsi3  is  in  general  readily  determinefl  by  the  history  of  the  case,  the  exist- 
ence of  syphilis  in  other  parts  of  the  body,  as  nodes,  sores,  eruptions,  papules,  or 
tultercles,  and  the  dilnpiilated  stale  of  the  system.  In  paralysis,  the  attack  is  occar 
sionally  ushered  in  by  symptoms  clogeh"  simulating  those  of  cerebr.al  apoplexy;  llje 
sliqjor,  however,  soon  iHsap]jears,  and  the  concomitant  phenomena  are  of  shorter 
duration.  In  every  one  of  my  cases,  the  panilysis  was  associated  with  exquisite  ten- 
derness of  the  dorso-lumbiir  portion  of  the  sitine,  and  a  want  of  power  in  the  sphincter 
mii-icles  of  the  anus  and  bladder. 

The  prognosis  of  this  class  of  affections  is  generally  very  grave.  They  are  always 
diflicult  of  cure,  ami  not  a  few  of  the  patients  perish  from  their  effects;  some  BUtl- 
denly,  others  gradually,  ap|iaiviit]y  from  sheer  exhaustion. 

Syphilitic  ntfectinns  of  individual  jf^viw,  eventuating  in  paralysis  or  neuralgia,  are 
by  no  means  infrequent,  although  they  cannf>t  always  be  readily  traced  to  their  true 
source.  They  may  depend  either  upon  disease  of  the  nerves  themselves,  as  when 
tiu-y  are  inflltratci)  with  gummy  matter,  upon  lesion  of  the  brain  at  the  roots  of  these 
cords,  or  U|ion  disease,  as  caries,  necrosis,  or  exostosis,  of  the  ojtenjnga  in  the  Ijones 
through  which  the  nerves  pass  to  reach  their  destination.  In  all  these  conditions  it 
is  ensy  to  perceive  Jiow  eirecttinlly  the  transmission  of  tlie  nervous  fluid  might  lie  inter- 
fered with,  causing  cither  netnnlgia  or  paralysis  of  the  most  inveterate,  if  not  inou- 
nilile,  description.  Many  of  the  more  obscure  cnscs  of  tlicse  atl'ections  are  referable 
to  these  morbid  alterations,  winch  are  by  Ihr  nio^t  common  in  the  ecrcl<ral  nervea, 
although  the  spinal  are  by  no  means  exempt  from  them.  The  syphilitic  character 
ft  these  lesions  may  be  suspected  when  they  coexist  with  a  syphilitic  taint  of  the 
rstem. 

Sijfifu'lis  of  the  E}/e  and  Ear. —  Tritis  belongs  to  the  more  advanced  stages  of 
syphilis,  being  usually  associated  with  papular,  tidiercular,  or  pustidar  eruptions, 
rupial  sores,  nodes,  and  rheumatism  of  the  hones,  and  ulceration  of  the  throat,  palnte, 
and  nose.  Its  coexistence  with  the  ])apular  form  of  the  disease  is  exceedingly 
common.  Of  eleven  cases,  ob.verved  by  I>r.  Frank  F.  Maury  at  iho  I'liiladi-lphia 
Hospital,  in   iKflfJ,  i;itis  and  papules  were  present  in  every  one.     The  afl'ection  is 
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characterized  by  a  fixctl  and  contracti'd  state  of  the  impil,  wliii-h  is  generally  filled 
with  lyiiiph  and  displaced  upwaid  ami  inward;  liy  the  ii]i|)e.'iraiKO,  upon  theauterior 
BurJ'ace  of  the  iris,  nf  reddi»^h-1»i'o\vii  i  liberties,  or  uiiuiUe  yellowiali  absci'sses-  aud 
by  severe  uoctiiriial  pains,  sitniited  deeji  in  the  eye,  Jureliead,  and  temple,  The 
disease  commonly  attacks  both  •Tgaiis,  either  simultaueoii^ly  or  smceHsively,  and 
always  rapidly  extends  (o  the  other  stiiirtures,  as  the  cornea,  cliomid.  and  retina, 
uivolving  tliera  in  its  ruinous  couhL-ijuciKes,  few  persons  recovering  without  loss  itf 
sight.  As  allutsion  will  again  be  made  to  ihia  atlectioii,  and  also  to  syphilitic  kera- 
titis, ill  the  chapter  on  the  eye,  no  Inrther  notice  need  iiere  be  taken  of  them. 

l)r.  Addinell  Hewson  has  reported  a  case  of  syphilitic  7-ffinifiii^  in  n  stout  man, 

thirty-one  years  of  aye,  who  Imd  labored  under  primary  syphilis  upvvnnls  of  two 

years  previously.     He  had  subseiitieiitly  suHered   from   loss  uf  flesh  and  strength, 

alopecia,  and  sores  on  tlie  skin,  t»*ll(Mvcd  by  violent  pniti  in  the  left  tem])!c,  and  dini- 

Ovb*  of  vision  in  the  left  e^'e.     There  hail  lieen  no  iritis.    I'nder  the  ophllialmoscopc}, 

Ibe  lens  and  vitrCous  humor  appeared  to  1>e  perfectly  dear,  but  the  retina  was  de- 

fet'tive  in  translucency  and  of  a  dirty  tint,  its  Bnrlace  being  extensively  sprinkled 

witli  small  white,  yelhiwish-white,  or  rrddish  points,  of  a  prhdmlar  shape,  and  strongly 

lest-nihling  the  condylonmta  of  sypliilitic  iritis.     The  optic  nerve  was  clmngeil  in 

color,  and  the  vessels  of  the  retina  were  somewhat  vndeosc,     Syphilitic  chomiditis 

is  uncommon,  and  its  pathological  and  clinical  history  is  not  yet  cKarly  determined. 

The  eyeliils,  especially  the  uitper,  not  nnfreqnently  sutler  in  tertiary  syphilis.    The 

disease  generally  occurs  as  an  indurated  nicer,  somewhat  of  an  oval  shape,  commencing 

It  tlie  tarsal  edge,  and  thence  gradually  extenditig  to  the  other  structures.     The 

Wdffs  are  inflamed  and  thickened,  the  conjunctival  lining  is  more  or  less  CEderaatous, 

aiidlhere  is  consitlcrahle  niuco-pnrident  dincharge.     The  rliagnosis  is  founded  upon 

the  history  of  the  case,  tlie  rebellions  character  of  the  sore,  the  indnrutcd  and 

enLirgctl  condition  of  the  glands  behind  the  corresponding  ear,  and  the  coexistence 

of  sj|ihilitic  disease  in  otlier  parts  of  the  borly.     The  only  nicer  with  wliir-h  it  is 

liable  to  l»e  confounded  is  tlie  epithelial  or  cnncroi<l ;  but  from  this  it  is  nsiially  readily 

distinguishe<l  by  the  fact  that  the  latter  never  heals,  wliereas  the  former  often  under- 

g^it'fi  repair  at  one  p<jint  while  it  spreads  at  another.    The  diagnosis  is  often  promptly 

dcciik'tl  by  the  use  of  antisyphilitic  remedies. 

Syphilis  of  the  ear  is  uncimimon.  ralicnls  of  a  broken  constitution  ami  of  intem- 
perate habits  are  most  liable  to  sulTer  from  it.  The  disease  frequently  comes  on  in 
the  form  of  sudden  deafness,  attended  with  aching  pain,  and  evidently  consists  of 
inflnmmation  of  the  tympanal  niemhrane,  which,  tipon  inspection,  ia  found  to  be  red 
ami  ahuormally  vascnlar.  and,  in  time,  to  become  mure  or  less  opaque.  If  the 
niorliid  action  l»e  not  soon  ariested  it  may  eventuatn  in  ulceration,  followed  by  com- 
plete destruction  of  the  menil>raiie,  and  by  j>ermniicnt  deafness.  In  the  worst  forms 
of  the  disease,  the  Eustachian  tube,  the  middle  ear,  and  even  the  petrous  portion  of 
the  tempt )ral  bone  become  inv<ilvc<l. 

The  diagnosis  is  usually  sullicicntly  easy,  the  most  reliable  points  being  the  co- 
eii'itence  of  syphilis  in  other  parts  of  the  boily,  the  comparative  sligbtness  of  the  |iaiii, 
wliich  is  much  less  than  in  onUnary  myringitis,  and  the  amenability  of  the  disease 
tog^ieciflc  treatment.  The  aliectioii  evidently  .appertains  to  the  earlier  tertiary  group. 
lUijestiiie  (Jnjans  and  Z/Uvr —Tertiary  aflectioiis  of  t!ie  throat  and  mouth  are 
by  no  means  uncommon;  they  supervene  at  an  indefinite  period  after  chancre,  and 
mauifest  themselves  in  characteristic  ulcers,  which,  if  permitted  to  go  on,  gradu- 
«]ly  spread  to  the  palate  and  maxillary  bones,  whicli,  together  with  the  soft  parts, 
are  Hdnietimes  destroyed  to  a  most  frightful  extent,  the  buccal  and  nasal  cavities 
bving  perhaps  laid  into  one  immense  cavern.  In  some  of  these  cases  large  portions 
of  till!  alveolar  process  of  the  maxillary  bone  nro  necrosed,  followed  by  the  loss  tif 
many  of  the  teeth,  and  a  similar  fate  may  be  exiierjenced  by  the  ascending  process 
sn'l  ungual  bone,  thus  implicating  and  endangering  the  lachrj'mal  sac  and  its  canal. 
Thtf  nature  of  the  disease  is  readily  ascertained  by  inspection  and  by  the  altered  Btate 
of  the  voice  and  breath. 

Tertiary  syphilis  of  the  ttivrjne  genemlly  npiienra  in  the  form  of  ulcers,  or  fissures, 
Ihe  latter  of  which  are  sometimes  of  enormcms  extent  and  depth,  reaching  far  into 
the  substance  of  the  organ.  .Specific  ulcers  ni-e  nsnally  situated  upon  the  side  of  the 
tongue,  at  or  near  its  middle,  and  exhibit  the  characteristic  features  of  venereal  sores 
>D  other  structures,  having  a  deep,  excavated  form  and  a  foul  surface,  with  nuirkcd 
induration  of  the  base,  the  [mrts  feeling,  on  being  pinched,  like  a  mass  of  fibro-cartilage. 
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Only  one  such  ca\'ity  generally  exists,  and  this,  when  large  and  irritable,  may  give 
rise  to  swelling  of  the  iymphatic  glands  at  the  base  of  the  jaw.  The  history  of  the 
case,  the  foul,  excavated  cbanicter  of  the  sore,  and  the  existence  of  sy{>hilitic  dis- 
ease in  the  throat,  nose,  or  other  parts  of  the  body,  will  always  distinguish  the  lesion 
from  other  aflV-ctious. 

Gummy  tumors  of  this  organ  are  not  uncommon ;  they  are  generally  situated  near  the 
base  of  the  orguii,  deep  among  the  luusfiihir  fibres,  and  usually  rapitlly  di8ap]>ear  under 
specific  trcatmeut-  The  nuTe  supeiticial  sometimes  ulcerate,  forming  nasty,  ill-condi- 
tiont'd  sores,  with  a  tendency  to  spread  in  dirterent  directions,  and  often  ditlJcult  to  heaL 

The  following  case,  that  of  a  man  twenty-eight  yeai-s  of  age,  a  patient  at  the  Col- 
lege (.'liiiie,  aflords  an  excellent  type  of  the  tertiary  furm  of  this  disease  in  this  situ- 
ation. The  tongue,  which  was  of  the  nattiral  length  and  breadth  but  muuh  increased 
in  thickness,  and  excessively  hard  at  the  sides,  especially  the  left,  was  covered  with 
numerous  fissures,  of  varying  size  anil  dcplli,  overhung  by  steep,  iiidurate<l  edges, 
which  at  first  sight  coucenled  them  almost  completely  from  view.  The  largest  grooi-e, 
which  resembled  a  duep  furrow,  extended  along  the  centre  of  the  organ,  from  a  short 
distance  in  front  of  the  root  to  within  a  few  lines  of  the  tip,  its  depth  being  nearly 
hnlf  an  inch.  The  liottom  of  each  fissure  had  a  clean,  smooth  appearance;  and  there  was 
an  entire  al>sence  of  pain  ami  even  of  soreness  nnder  rough  mani]>ulation,  although 
the  mucous  membrane  of  the  tongue  generally  was  somewhat  redder  than  naturally. 
The  starting-point  of  the  disease  seenied  to  have  been  the  throat,  which  had  been  in- 
flamed for  a  long  time  ;  t!ie  uvula  had  become  elongated,  and  had  Inen  cut  off  weeks 
before.  The  arches  of  the  pnlate  and  the  tonsils  were  still  a  good  deal  discolored  and 
congested.  The  tongue  had  been  in  its  present  condition  for  three  months,  having 
resisted  various  kinds  of  trentment,  without  the  disease  apparently  manifesting  any 
tendency  to  spread.  A  small,  painful  node  existed  on  the  right  tihia,  and  there  was 
a  vesienlar  eruption  with  some  itching  on  the  face.  Under  the  internal  use  of  iodide 
of  potassium  with  bichloride  of  mcrcurv,  and  the  local  application,  every  other  day, 
of  solid  nitrate  of  silver,  the  man  rapiiHy  rccovere<l. 

Tiie  observations  of  Dr.  Maiston  show  that  serious  disease  of  the  teeth  sometimes 
occurs  in  tertiary  syphilis.  It  generally  manifests  itself  in  the  form  of  ft  black  spot, 
in  tiio  upper  incisor.^,  upon  tlie  anterior  surface  of  the  enamel,  close  to  the  gum,  and 
gradually  extends  until  the  crown  separates  from  the  fang.  In  time,  the  lower 
incisors  suffer  in  a  similar  mjinner. 

8yj)liilitic  ulceratiim  of  the  iiili's(i7}e8  is  an  occasional  cause  of  long-continued  dys- 
entery, attended  with  hlootiy,  mucous  discharges,  more  or  less  pain,  and  excessive  ema- 
ciation. The  parts  most  commonly  involved  are  the  colon  ami  small  bowel  near  the 
iU'o-caecal  valve.  Syphilitic  stricture  of  the  rectum  and  anus  will  be  described  in  a 
future  chapter. 

The  liver  is,  perhaps,  more  frequently  affected  in  tertiary  syphilis  than  any  other 
organ,  the  lung  not  exce|)ted.  The  most  important  anatomical  alterations  are  gummy 
tumors,  or  gummy  and  librinous  iuiiltratious,  and  cicatricial  furrows,  grooves,  or 
scars  upon  the  surface  of  tlie  orgau.  The  gummy  tumors  are  of  variable  size  and 
form,  and  are  generally  most  numerous  at  tlie  periphery  of  the  liver.  They  usually 
coexist  witli  evidence  of  syphilis  in  other  parts  of  the  body,  and  generally  come  on 
at  a  very  remote  period,  as  ten,  fifteen,  or  even  twenty  years  after  the  firimary  atfec- 
tion.  There  are  no  symptoms  by  which  they  can  be  distinguished  during  life  from 
the  more  ordinary  diseases  of  the  liver. 

Sy/Jniia  of  (fie  Heart  and  BenptrtUnrtf  Organn. — The  lesions  of  the  heart  and  large 
vessels,  consequent  n|)on  tertiary  syphilis,  are  imperfectly  understood.  The  subject 
has  been  stmlied  witli  much  attentioir  by  Virchow,  and  interesting  cases  have  been 
reported  by  Hicord,  Leliert,  Robert,  Gnhler,  and  others.  The  most  important  ana- 
tomical changes,  in  the  esirlier  stages  of  the  disease,  are  fibrinous,  albuminoid,  or 
f:itty  iniiltrationa  of  tlie  muscular  fibres  of  the  heart,  inter8]>er8ed  with  numerous 
molecular  granules ;  awl,  in  the  more  advanced  ]>eriod8,  gummy  deposits  either  in 
the  substance  of  the  organ  or  upon  its  free  surface.  Whitish,  yellowish,  or  drab- 
cnlored  spots,  the  result  of  inflammatory  action,  are  occasionally  seen  upon  the  en- 
docardium and  pericardium.  Syphilitic  disease  of  the  heart  is  generally  associated 
with  similar  aflW-tions  in  other  parts  of  the  body,  especially  of  the  lungs  and  liver. 
The  s|)eciflc  degeneration  has  been  noticed  tmly  a  few  times  in  the  aorta  and  its  larger 
branches.  Disease  of  the  heart  will  probably  eventually  be  found  to  be  more  common 
in  inherited  than  in  ordinary  syphilis. 
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Syphilitic  disease  of  the  nosff,  or  syphilitic  oziuna,  as  it  is  occasionally  called, 
manifests  itself  in  inUammation  and  ulceration  of  the  pituitary  mt'inbraiie  and  of  tlie 
different  bones  of  the  nasal  fossne.  In  the  more  severe  forttia  of  the  alFcction  tlie  proper 
bones  of  the  nose  not  unfreqtiently  sulfer.  The  morbid  nctiou,  which  is  generally 
associated  with  marks  of  a  constitutional  taint  in  other  situations,  usually  sets  in  at 
a  very  remote  period  alter  the  primary  sore,  and  lingers  on  obstinately  for  many 
years,  notwithstanding  the  best  directed  ellbrta  to  arrest  it,  until  it  has  caused  the 
most  extensive  havoc,  piece  after  piece  dyiny;  and  dmpping  olf  until  every  one  has 
disRpi>eared.  When  the  proper  iiusal  bones  are  involved,  the  whole  nrgnn,  bridpe, 
cartilage,  and  skin  may  t»e  destroyed.  The  disease  is  attendi'd  with  an  abundant  fetid 
and  bloody  discharge,  and  the  voice  has  a  peculiarly  characteristic,  nuifHed  twang. 

The  i»eptum  of  the  nose  often  suffers  in  this  form  of  syphilis,  giving  way,  first,  at 
the  cartilaginous  structure,  and  afterwards  at  tlie  osseous.  Openings,  of  variable 
sire  and  shajw,  are  thus  formed,  with  siiarp,  irregular  edges,  which  have  a  constant 
ten«lency  to  enlarge  until  tiie  gieater  portiiui  of  the  septuiu  in  destroyed.  A  similar 
effect  sometimes  follows  scrofula,  and  considerable  difUculty  may,  therefore,  atteixl 
the  diagnosis.  The  chief  points  of  distinction  are  the  history  of  the  case,  and  the 
fact  that  the  ulcerative  action  is  generally  much  more  rapid  in  the  former  than  in  the 
latter  disease. 

Syphilis  of  the  larynx  seldom  comes  on  until  a  long  time  af\er  the  primary  sore, 
and  may  therefore  very  properly  be  classf!d  among  the  tertiary  iihenomeiiii.  Although 
it  may  occasionally  be  simply  an  extension  of  dist^ase  from  the  palate,  toosils,  or 
pbnrynx,  it  usually  occurs  as  an  independent  affecticm,  commencing  in  the  liirynx, 
and  thence  sometimes  passing  up  into  the  tlin»at.  Its  coincidence  with  syphilis  in 
"thcr  ]>art8  of  the  boriy,  particularly  of  tlie  skin,  bones,  and  fibrous  membranes,  suf- 
fli'iently  stamps  its  clmracter,  and  renders  it  easy  of  diagnosis. 

The  relative  frequency  of  the  localization  of  syphilis  in  the  larynx  is  undetermined. 
IJerhardt  and  Roth  readily  detected  it  in  tins  situation  in  18  cases  out  of  5r>.     One- 
half  of  the  cases  occurred  in  the  third  deeeniiiura  of  life.     The  malady  appears  to  be 
equally  common  in  bntii  sexes,  but  is  very  rare  in  children. 
The  disease,  beginidng  in  inflammation,  soon  terminates  in  ulceration,  which  often 

continues  for  months  and  e\'en  years  together,  the  erosive  action  being  at  one  time 

stationary,  or  on  the  very  verge  of  healing,  and  at  an- 

otlmr  steadily   advancing.      Confined    originally   to    the 

roiicouB  membrane,  it  at  length  invades  tlie  arytenoid  car- 
tilages, the  vocal  cords,  and  even  some  of  the  muscles  of 

tlie  larynx.    Portions  of  the  thyroid  cartilage  occasionally 

|»erisli,  and  a  not  uncommon  occurrence  is  the  partial  de- 
struction of  the  epiglottis.     In  some  of  the  cases  of  this 

disease  that  have  cnnic  under  my  observation,  nearly  the 

whole  of  this  lifirous  cartilage  was  cntcn  av  ay,  nothing  but 

tt  tliick,  narrow,  stuniivlike  remnant  being  left  to  cover  the 

glottis,  as  illustrated  in  fig.  77,  from  a  preparation  in  my 

I'rivate  collection.     The  cricoid   cartilage  rarely  partici- 

IMit*s  in  the  disease. 
The  ulcers  are  seldom  numerous,  unless  they  are  folH- 

colar,  when  the  affected  surface  may  literally  be  atndvled 

with  them ;  generally  there  are  not  more  than  one  or  two, 

wliich  are  then  pretty  large,  both  as  it  respects  their  depth 

M(i  superficial  area.    They  are  of  a  circular  or  nval  shape, 

filh  indurated  edjjes  ind  a  foul  bottom,  and,  in  the  more 

•tvere  and  protracted  cases,  they  sometimes  penetrate  very 

'Iceply,  opening,  perhaps,  externally.    Such  an  occurrence 

is  most  probal>Ie  when  there  is  extensive  destruction  of 

llie  thyroid  cartilage. 
Occasionally  the  mucous  membrane,  instead  of  being 

nlcerated,  is  the  seat  of  granulations,  warts,  or  excres- 
cences, of  a  red,  fleshy  color,  from  the  size  of  a  small 

pin-head  to  that  of  a  mustard  seed,  their  nui\iber  varying 

from  half  a  tlozcn  ti>  fifteen  or  twenty  ;  they  are  usualiy  most  conspicuous  arotind 

tile  vocal  cords,  and  ap|)arently  consist  in  a  byportro[ihied  conilition  of  the  mucous 

crypts  which  naturally  exist  in  the  interior  of  the  vocal  tube.    Sometimea  the  disease 


Fig.  77. 
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manifests  itself  in  the  fortn  of  distinct  nodules,  jrnramy  tubercles,  or  condylomatouB 
excrescences  witb  a  broad  base.  In  a  ease  vrhicli  I  recently  examined  one  of  ibe 
sinuses  of  the  larynx  was  completely  annihilaLed,  wlnile  the  other  was  closed  up  by  a 
filiroid  turuor.  The  pati'jnt,  a  iiiau  filly-tliree  years  of  age,  bad  not  been  able  to 
speak  above  a  wliisper  for  severiil  weeks  liefore  his  death. 

Till!  s\  miitoius  are  geiicndly  well  iu:uke<i,  [iiirtieularly  when  the  disease  has  made 
considerable  progrt-ss,  nr  when  it  prtseiits  itself  in  the  form  of  ulceration.  Besides 
the  wan,  eniaeiated,  and  cachectic  a|ipt;arancc.  of  the  iiuticut,  which  is  itself  almost 
surtlcient  to  point  out  the  nature  of  tiie  atfectiun,  there  is  a  lioarse,  husky,  character- 
istic state  of  the  voice,  wliieh  is  gradually  reduced  to  a  mere  wiiLsper,  and  eventually 
completely  lost.  The  larynx  feels  tender  <iti  motion  and  pressure;  deglutition  is 
difflrult  and  painful;  and  the  .sligbtcst  vocal  exertion  is  productive  of  severe  sullCring. 
Cough  is  always  present,  frequently  to  a  most  harassing  extent;  and  in  attempting  to 
swallow  fluids  the  patient  is  frequently  seized  with  paroxysms  of  impending  -suffo- 
cation. The  expectorated  matter  is  excessively  fetid,  often  bloody,  and  oec^sionallj 
mixed  with  fragments  of  cartilage,  its  quantity  being  frequently  very  copious.  As 
the  disease  progresses,  the  local  and  constitutional  irritation  increases;  the  emacia- 
tion becomes  extreme  ;  the  sweats  ure  copious  ;  anil  the  patient  finally  dies  completely 
exhausted,  the  immediate  cause  of  deatii  t>eing,  perhaps,  inanition,  suUbcatioa,  or 
hemorrliage  from  the  sudden  gi\Hng  way  of  an  important  artery.  The  precise  seat 
and  extenlof  the  nmrbid  action  can  only  Ije  determined  by  laryngosco|iic  in8j.>eotioii. 

The  prognosis  is  varialile.  The  milder  cases  often  yield  to  treatment,  whereas  the 
more  severe  are  generally  incurable,  especially  when  attendeil  with  a  dilapidated 
stale  of  the  system.  Syplitliuc  ulcers  are  always  followed  by  permanent  loxs  of 
substance,  and  by  radiating  cicatrices,  hiinl.  dense,  and  firm,  with  a  disposition  to 
contract  and  to  cause  constriction  of  the  lube.  In  the  vocal  cords  and  arytenoid 
cartilages  tliey  invariably'  lead  to  irremediable  alterations  of  the  voice,  not  unfre- 
quently  amoimting  to  complete  oplioiaa. 

SypliUitic  involvement  of  the  iutigs  is  uncommon.  The  disease  generally  oecura 
in  the  form  of  gummy  tubercles,  either  single  or  groupeti,  of  variable  size  and  shape, 
of  a  dirty  grayish  tolor,  and,  in  their  earlier  stages,  of  a  tolenibly  firm  consistence. 
The  tubercles  som^'times  exi.**t  in  large  numbers,  and  are  then  not  always  easily  dis- 
tinguishable from  ordinary  scrofuhnis  tubercles.  The  matter  which  is  formed  during 
their  disintegration  is  of  an  unhealthy  character,  and  often  remarkably  fetid  and 
putrilaginous. 

The  tracliea  and  bronchial  tubes  are  sometimes  inflamed,  ulcerated,  and  even 
seriously  stricturcd  in  this  disease;  the  bronchial  lymphatic  glands  are  also  liable 
to  sillier,  and  the  |>leura  is  occusionally  studded  with  tubercles  and  covered  with 
8erf»-piirnlent  etiusion. 

The  diagnosis  is  deduced  from  the  history  of  the  case,  the  presence  of  cough,  the 
gradual  decline  of  the  general  health,  and  the  existence  of  syphilis  in  other  parts 
of  the  body. 

Urinarij  and  Gniital  Organs The  precise  character  of  the  syjihilitic  lesions  of 

the  urinary  organs  is  still  undetemiined.  In  tlie  kidneys,  the  most  common  alteration 
is  iiitcratitial  inflainmatioji,  attended  with  gummy  ileposits,  fatty  degeneration,  and 
atrophy  id*  the  uriniferous  tubes,  folio wcil  by  itiduralion  of  the  renal  tissue,  and  deep 
cicatricial  depressions  upon  the  surface  of  these  organs.  Occasionally  there  is  amy- 
loid degeneration  ;  and  cases  are  met  with  in  whicli  the  kidneys  are  tumefie<1,  sortene*!, 
and  of  a  remarkably  pale  grayish  color,  interspersed  with  little  yellowisl»  streaky 
dots,  or  points.  The  suprarenal  cupsuleB  are  Bometimea  greatly  enlarged,  and  trans- 
formed into  fatty  matter. 

The  bladder  and  ureters  are  occasionallj-  inflamed,  and  the  seat  of  pla.stic  deposits. 
When  the  disease  is  chronic,  it  is  very  liable  to  pass  into  suppuration,  especially 
if  it  be  associated  with  paralysis  of  the  lower  extremities.  I  lately  attended  a  case 
of  this  kind  in  which  the  quantity'  of  pus  and  mucus  thrown  off  in  the  twenty-four 
hours  was  absolutely  enormous;  the  urine  was  of  a  very  dark  color,  and  contained, 
in  additifui  to  these  ingredients,  a  large  amount  of  albumen.  It  was  free  from  odor, 
and  for  a  h)ug  time  dribbled  otf  iiivuluiitarily,  owing  to  the  loss  of  power  in  the 
sphincter  muscle  of  the  bladder.     Renal  casts  are  often  present. 

Sy[ihi!i.s  of  the  testicle  is  generally  one  of  the  remote  ellects  of  this  disease,  The 
averaj^e  period,  in  the  numerous  cases  that  have  fallen  un<ler  my  notice,  was  from 
two  to  four  yeara ;  but  frequently  the  enlargement  does  not  come  on  until  atW  the 
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lapse  of  eight,  ten,  or  even  twelve  years.  It  is  usitally  associated  with  syphilis  of 
otlier  parts  of  the  hotly,  partii-tilarly  the  bones,  joints,  throat,  nose,  and  skin,  the 
latter  of  which  is  often  extensively  iileer.ited  an<l  otherwise  disordered. 

The  disease  almost  always  involves  both  tent  idea,  either  sinmltHneously  or  suc- 
cessively, although  seldom   in  an  equal  dei^jree  ;  lunl,  as   it  proieeds,  it  is  sure  to 
extend  to  the  epiditlymis,  the  two  strnctures  thus  fnrminy  evL-nliially  one  inseparable 
mas.s.     The  eweilinfi^  is  characterized   \>y  eslvaunrmarv  weight  itiid  hnnhieKs,  the 
afleeted  organ  resting  upon  the  hand  like  a  heavy,  solid  body,  antl  ret|turing  constant 
support  to  prevent  it  from  causing  a  sense  of  dragging.     When  the  disease  has 
reai-hed  its  maximum,  the  testicle  is  ollen  six  to  ten  times  the  normal  bulk.     Tlie 
surface  of  the  tumor  is  variable,  though  generally  it  is  rather  smooth,  or  but  slightly 
knobby.     The  induration  is  uniform,  excejtt  wiieti  there  is,  as  not  unfrequently  hai>- 
pen»,  an  accumulaliou  of  water  in  the  vaginal  tunir,  when  the  correspouiliug  portion 
may  be  soft  and  fluctuating.     The  spernuitic  curd  usually  participates  in  the  nuMln<l 
siUon,  being  unnaturally  hard  and  thickened.     Wlu-n  the  disease  is  of  long  standing, 
the  alleclt'd  structures  lose  their  normal  characlurs  conipletcl3',  either  at  particular 
points,  or  throughout,  till!  seminilerous  stjlislanre  Ix'ing  rejulaced  b>' fibrous  tissue. 
In  its  worst  forms  gummy  and  tulHjrcular  deposits  nccur,  which,  breaking  down  and 
disintegrating,  lead  to  the  fnrmation  of  unlienliliy  abscesses  and  fungous  growths, 

Syphilitic  sarcocele  is  always  a  reniarkabty  tnrdy  and  |*ainless  disease.  It  is  only, 
as  i  general  rule,  when  there  is  mueli  water  in  the  vaginal  tunic,  constituting  the 
tomplication  called  hydrosarcocele,  and  causing  constant  pressure  upon  the  influmed 
and  (leizenerating  tissues,  that  tlie  patient  will  be  likely  to  sutf'er  much,  and  then 
chiefly  at  night  and  in  damp  states  of  the  atmo8])liere.  When  tlie  swelling  is  very 
hirgp,  oonsiilerable  inconvenience  is  usually  experienced  from  its  weight  and  hulk. 
The siilgects  of  this  I'orm  of  syjihilis  are  always  thin,  pale,  and  anemic,  the  aftpelite 
issrwilly  impairetl,  the  strength  is  wasted,  and  the  sleei>  is  interrupted  by  nocturnal 
rh«iuualisin.  Their  whole  ap[K'antnce,  in  fact,  is  indicative  of  a  worn-out,  miserable 
stflt«of  the  system.  When  both  organs  are  extensively  diseased,  the  individual  must 
necessarily  be  impjotent.  A  remarkable  feature  of  this  form  of  syphilis  is  its  tend- 
ency to  recur,  perhaps  again  and  again,  after  being  at»parently  relieved  by  treatment, 
Syphilitic  orchitis  is  always  easily  distinguishable  from  comtiion  orchitis,  llrst,  by 
the  tardy,  indolent,  and  persistent  character  of  the  swelling;  secondly,  by  the  simul- 
l«ncou8  or  successive  involvement  of  iKith  organs  ;  thirdly,  113'  the  coexistence  of 
syphilitic  disease  in  other  parts  of  the  bod>',  eHpecially  of  nodes,  and  ulcers  of  the 
skin,  nose,  and  throat;  fourthly,  by  the  gra<lual  but  certain  desti'uction  of  the  tex- 
tiirre  nnd  functions  of  the  testicle ;  and,  lastly,  by  a  careful  consideration  of  the 
liistory  of  the  case,  particularly  the  character  of  the  patient.  When  there  is  unusual 
(ilscuiity,  it  is  well  that  the  surgeon,  before  resorting  to  extirpation,  should  make  a 
Ciilhfnl  trial  of  antisyphilitic  remedies,  otherwise  he  may  have  oecaaion  to  lament 
bis  rashness. 

The  subjoined  case,  treated  at  the  Clinic  of  the  JcfTerson  Medical  College,  afrbrds 
M  excellent  illustration  of  the  nature,  progress,  and  termiiration  of  sy|ilitlitic  orchitis, 
with  the  changes  experienced  by  the  affected  organ.  The  history  of  it  was  drawn  up 
by  Dr.  S,  W.  Gross. 

A  man,  aged  29,  had  a  fungus  of  the  right  testicle,  which  had  commenced,  four 
months  previously,  as  a  small  pustule  on  the  scrotum.  He  liad  had  chancre  and 
hul«>  nine  years  before,  and  at  the  time  of  his  admission  was  lalioriiig  uiuler  syphilitic 
fhi'umalism,  ulceration  of  the  tibia,  and  a  slight  eruption  upon  the  face.  The  right 
testicle  bad  been  enlarged,  hard,  and  painful  for  the  last  three  years:  the  left  one 
fus  also  diseascil,  but  in  a  less  degree.  The  general  health  was  much  impaired. 
The  fungus  was  about  the  size  of  a  half  dollar,  nnd  tlie  seat  of  a  fetid,  ii'lmrous,  and 
profuse  discharge,  as  well  as  of  severe  siiHering,  cspcciallj-  at  night.  Satislied,  frnm 
a  careful  examinatiou,  that  the  organ  was  hnpelessly  destroyed,  I  had  nr>  hesitation 
"I  ri'Dioving  it.  The  dissection  verified  the  eorrectncss  of  the  diagnosis.  The  tubular 
^triietnrc  was  comj)letely  annihilated,  a  fibrous  .substance,  of  a  ]mle  yellowish  color 
Slid  dense  consistence,  occupying  its  place.  At  the  posterior  part  of  the  epididymis 
*a8  jin  abscess,  about  the  volume  of  a  small  hirknry-riut,  fdle(l  with  a  tough,  yellow- 
ish,  clieesv-looking  matter,  bearing  a  close  reseinhlaiice  to  tubercular  ile])osJt.  The 
'^ou ad  soon  heale<l,  and  under  the  use  of  itKlide  of  pntassinin  and  liichloride  of  mer- 
''•iry,  aided  by  a  generous  diet,  the  patient  rapidly  improved  in  health  and  spirits. 
A  year  previously  to  this,  1  perfoiraed  a  similar  operation  upon  a  middle-aged  man, 
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who  had  also  labored  for  a  long  time  under  tertiary  syphilis.  The  fungus  was  of 
large  size,  and  the  testicle  was  completely  transformed  into  fihrous  tissue.  When- 
ever syphilitic  orchitis  is  of  long  standing,  whether  it  is  accompanied  or  not  by 
fungus,  it  will  generally  be  found  that  the  tubular  substance  is  irretrievably  destroyed. 
The  seminal  vesicles  and  ju'ostate  glan<]  rarely  suHer  from  syphilis.  The  deferent 
tubes,  on  the  contrary,  participate  in  the  morbid  action,  for  the  most  part  in  con- 
junction with  disease  of  the  epididymis  and  testes,  feeling  like  hard^  firm  cords 
under  the  skin.  In  the  cavernous  bodies  of  the  penis  gummy  nodes  sometimes  form, 
commencing  as  small,  painless  lumps,  noiuly  always  situated  in  tiie  posterior  third 
of  the  organ,  where,  as  they  increase  in  voluisie,  they  occasion  more  or  less  deformity, 
and  maj'  so  comijletely  interfere  with  the  circulation  of  the  blood  as  to  render 
intercourse  impracticable- 
Tertiary  syphilis  is  sometimes  met  with  in  the  breast,  cither  in  the  form  of  distinct 
gummy  tumors,  or  as  a  didusod  indurated  condition  of  the  entire  gland.  The 
ovaries,  uterus,  and  vagina  are  occasionally  affected,  but  no  disease  of  this  kind 
has  ever  been  noticed  in  the  Fallopian  tultcs. 

Skin. — Ulcers  of  the  skin,  or  ni|)ial  sores,  may  be  a  sequence  of  secondary  syphilis, 
but  in  general  they  are  among  llie  more  remote  effects  of  the  tertiary  form  of  the 
disease,  coming  on,  in  most  cases,  several  years  after  the  primary  affection.  They 
uflnnlly  r'ocxist  with  nodes  and  rheumatic  pains,  or  with  ulcers  of  the  throat,  nose, 
ami  larynx,  or  with  all  these  ailments  combined,  and  are  nearly  always  j)receded  by 
scaly  eri][»tions,  pustules,  papules,  or  tnbert-les.  Persons  of  a  broken,  infirm,  and 
cachcctir  constitution  are  their  most  common  subjects,  and  those  in  whom  they  com- 
mit the  greatest  ravages. 

Much  diversity  exists  in  regard  to  the  situation  and  character  of  these  cutaneous 
ulcers.  They  are  most  frequently  found  on  the  extremities,  especially  the  inferior; 
they  are  also  siitflciently  common  on  the  forearm  and  eliiow,  and  on  the  scalp, 
forehead,  and  temple.  Their  size  ranges  from  a  sj)lit  pea  to  that  of  the  crown 
of  a  hat,  their  shape  being  usually  circular  or  oval,  although  sometimes  it  is  ex- 
tremely irregular  from  two  adjoining  sores  being  connected  or  running  into  each 
other.  The  eilges  are  nearly  always  callous,  everted,  and  more  or  less  ragged;  the 
surface  is  excavated,  covered  with  a  greenish,  pultaceoiis  matter,  and  exquisitely 
sensitive;  while  the  discharge,  which  is  often  very  profuse,  is  thin,  ichorous,  and 
offensive,  fretpicntly  excessiveh*  so.  It  is  not  often  that  there  is  anything  like  a  dis- 
tinct, WL'll-chliiicd  areoLt ;  such  an  occurrence  is  very  rare,  but  in  most  instances 
there  is  marked  inflammation  wilh  redness  and  induration  in  the  parts  immediatelv 
around.  The  largest  of  these  ulcers  generally  occur  on  the  shoulder,  side,  and  but- 
tock, and  it  is  amazing  what  an  immense  size  they  may  attain.  Numerous  small 
ulcers  of  this  kind  occasionall.v  exist  in  groups,  giving  the  surface  a  peculiar  worm- 
eaten  appearance.  In  some  cases,  again,  the  ulcers  have  a  serpiginous  arrangement; 
in  another  class  of  cases  they  are,  iwrhnps,  very  much  undermined  ;  and  now  and 
then  two  large  ulcers  are  connected  together  by  a  kind  of  cutaneous  bridge.  In  fact, 
there  is  no  end  to  the  diversities  of  their  configuration.  Finally,  they  may  Ije  quite 
sHi)erfii'ial,  or  so  deep  as  to  invoh'e  the  subjacent  cellular  tissue,  and  even  the  fascise, 
muscles,  tendons,  and  bones.  These  syphilitic  aH'eclions  of  the  skin  are  admirably 
illustrated  in  tig.  78.     The  diagnosis  is  unmistakable. 

Fig.  78. 
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Rupial  ulcers  often  continufe  for  an  indefinite  period,  sometimes  partially  cicatrizing, 
now  spreading,  now  indolent,  or  stationary.  From  local  causes,  as  well  as  conslitu- 
lioual,  they  may  take  on  almost  any  kind  of  action  :  when  the  patient  is  in  an 
exhauHte«t,  irritable  condition,  they  are  very  apt  to  become  severely  iriQ.tmed,  and  to 
assume  a  phagedenic,  sloughing  character,  often  spreading  with  immense  rapidit}', 


both  in  diameter  and  in  deptb.  Tlie  system  generuLy  activelj-  sympathizes  with 
tbv«>e  sores,  the  skin  being  hot  and  dry,  the  pulsse  stiiall,  quick,  aud  trequLMit,  the 
appetite  impaired,  tlio  sleep  de»lroye<i,  and  tlie  loss  ol  llesh  unci  strength  excessive. 
The  putient  has  an  old,  superaiiimuted,  euie-woru  l<juk,  with  all  the  signs  of  a  ileep- 
laid  syphilitic  cachexia.  The  scars  lell  by  llic  healing  uf  these  ulcers  are  abiKunnilly 
white,  and  retain  lor  a  long  lime  ii  reu>ai'kable  hanlues.i,  with  a  leuiicncy  to  constant 
furl uraceous  desquamation.  They  are  sumelinics  xery  rough,  and  proue  to  reopen 
from  the  slightest  causes. 

The  diagnosis  of  a  syphilitic  nicer  of  the  skin  is  generally  suffleientl}-  cnsy,  the 
only  alftHrtion  with  whicli  it  is  liable  to  be  contbuiidwl  iR-ing  the  comnuui  non-speciflc 
•ifOte.  Its  very  appearance,  in  fact,  usually  at  ojhc  stamps  its  character,  in  the  6rbt 
place,  it  is  ortlinarily  circular  or  oval,  and  of  .'in  excavnied  shjipc.  with  bard,  everted 
e«Ige8,  and  afoul  surface,  destitute  of  grannhilions  and  of  healthy  disdnirge  ;  the 
suri'itunding  surface  is  indurated,  nnd  nearly  always  somewlint  of  a  copjier,  bronze, 
or  brownish  color.  Secondly,  the  sore  is  often  multiple,  occurring  in  groups,  and 
also  on  <lifl'erent  parts  of  the  Knrl;ice,  a  circumstance  which  is  generjdiy  of  itself 
sufficient  to  denote  its  n.Ttiu'c;  for  the  onlinnry  uher  is  usuiilly  solitary,  imd  is  most 
common  op  the  lower  extremity.  Thirdly,  tiie  disease  of  the  skin  nearly  always 
coexists  wi»h  syphilitic  disease  in  other  structures,  especially  <tf  the  periosteum  and 
bones.  Finally,  tlie  elfocts  of  the  treatment  alford  imtiortant  aid  in  <loiibtful  cases; 
ordinary  ulcers  disappearing,  or  soon  assuming  a  luallhy,  granulating  condition, 
imder  simple  nntiphlogistics,  rest,  and  iJLiht  diet,  whereas  specific  ulcers  nhxjiys  re- 
quire the  use  of  the  iudides  and  of  mercury,  tlitj  latter  often  both  internally  and 
externally. 

Syphilitic  eruptions  are  sometimea  atteniled  with  onychia,  or  iriflnmraation  of  the 
matrix  of  the  nails,  the  latter  of  which  grndunlly  become  dry  and  black,  and  eventu- 
»lly  dropoff,  leaving  a  foul,  excavated,  painful  nicer,  with  hard,  stce|)  edges,  and  a  very 
fetid,  iciiorous  dischiirgc.     If  the  morbid  actii>u  he  very  si'\erc,  or  if  it  he  not  i*oon 
irre->le«l,  the  matrix  will  be  coni|iletely  destroyed,  and  then  there  will,  of  course,  he 
no  rcpro«luction  of  the  nnil;  most  cnnimnnly,  liovve\vr,  a  jjart  of  its  substtince  sur- 
vives, nnd  afterwards  makes  a  lecl'Ie  elfort  at  the  formation  of  a  new  nnil,  which,  in 
general,  however,  is  merely  an  ill-shaped,  stumpy,  horn-like  excrescence,  nitugcther 
ditlvrent  from  the  original  structure.     The  <liagno.stic  signs  of  llie  disease  aie  the 
copper-colored  appearance  of  the  surface  immcilhitily  around  the  ulcer,  and  marks 
of  syphilis  in  other  regions  of  the  body.     The  lesion  occasionally  does  not  appear 
until  many  months  aller  the  primary  sore,  thus  bringing  it,  proijerly  speakiug,  under 
iLehead  of  tertiary  sym|>tom3. 

Cwtihjlomi-H  of  the  skin,  or  of  the  skin  and  nuieous  membrane,  usually  described 
by  the  French  eyphilographers  under  the  name  of  mucous  tubercles,  consist  of 
various  sized  excrescences,  of  a  flat  and  rather  broad  ajipearance,  occurring  eitlier 
in  |.'n)nps  or  as  isolatetl  growths,  tlcpcmlent  estienlially  u|iou  a  iiypeitrophied  con- 
dition of  the  integumenta.  It  is  dilUcult  to  assign  to  this  disease  its  precise  rank  in 
tlieortler  of  syphilitic  ])henomeua,  or  even  to  allirm,  with  certainty,  that  it  is  always 
plaiuly  of  a  syphilitic  character.  Surgeons  of  great  endnence  do  m>t  hesitate  to 
wsert  that  coutlylomcs  may  he  proifnceil  by  the  contact  of  gonorrha'al  niatter,  or  by 
acrid  vaginal  and  other  non-specilic  secretions.  On  the  other  hand,  it  has  been 
sile;>e<l  that  they  jsMtain,  not  to  one  form  of  syphilis,  but  to  all  three,  now  following 
cliaittire,  now  secondary  syjihilis,  and  now  tertiary.  As  for  myself,  1  Dm  incline*!  to 
reptnl  them  as  of  a  constitutional  character,  depending  upon  the  ahsciptlon  of 
s.vpliilitie  virus,  and  arising  at  a  period  more  or  less  remote  from  the  prinuiiy  sore; 
M  Ijt'ionging,  in  fact,  rather  to  the  third  order  of  plienomcna  than  to  the  second, 
sad  under  no  circumstances  whatever  to  the  first.  The  constitutional  origin  of 
tdfsp  Ijodies  is  rendered  highly  probable  Ity  the  fnet  that  they  always  rcrpiirea  course 
**f  lonsUtutional  treatm<'nt  for  their  permanent  era<lication. 

These  excrescences  are  sonvetimes  the  result  of  hereditary  syphilis,  as  I  have 
^blessed  in  a  numl>er  of  instances.  In  one  remarkable  case — tliat  of  a  hid  eight 
years  old — the  fatiier  had  had  a  similar  atfeirtion  several  years  jireviously,  in  eonse- 
<|'ience  of  tertiary  syphilis,  uttended  with  nodes  and  scaly  eruiilions.  The  tidierdes 
"•■^-iipied  the  margin  of  the  anus  and  the  lower  part  of  the  perineum,  the  child  being 
pAleand  thin,  but  there  was  no  other  evidence  of  constitutionnl  contaniinaliou.  The 
"I'l'her  had  given  birth  to  three  infected  infants,  two  before,  and  the  oliier  at  the 
full  period  ;  the  former  were  cast  otT  dead,  in  a  putrid  condition,  and  the  latter  died 
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lU  the  age  of  three  months  from  uiarasmus,  the  whole  hod}'  liaving  been  covered  with 
8cnly  eriiptioDB,  which  were  particularly  conisjiiriuuis  on  the  forehead,  hands,  and 
feet.     All  the  other  rases  were  equally  well  marked. 

The   most  common    sites   of  cuiniylonies,   fiji.   tH,   are   the   scrotum,  perineam, 
anus,  buttocks,  hikI  vulva.     They  also  occur,  though  rarely,  on  the  iionis,  and  in 

the  folds  of  the  thigh,  in  the 
Fig,  70.  axilla,  and  in  and  around  the 

ear.      They  have  a    particular 

pre<lilectioii  for  parts  which  are 
iiabituttliy  hot  and  moist;  for 
it  is  there  that  the^'  are  not 
only  most  frequently  found,  but 
that  they  acquire  their  greatest 
and  most  rapid  development. 
Their  sixe  ainl  shnjie  are  very 
r^O®   O  various.     Thuis,   tliey  may,  on 

the    one   hand,  not   l»e  larger 
than  a  pin-head,  or  a  mustard 
seed;  while,  on  the  other,  they 
.^1^  often  acquire  the  volume  of  a 

^^^  ®        fiU«ert,   and   even  of    a   small 

alinond-  In  shape,  they  are 
usually  tl.at,  with  a  broad  base, 
thfrugli  not  unfrequenlly  the 
free  portion  is  much  larger  than 
the  adherent,  a  circumstance 
which  gives  the  growths  a 
pedunculated  aspect.  When 
they  occur  in  groups,  as  is  very  apt  to  be  the  case,  tliey  often  coalesce,  forming  thus 
cotisidenible  masses,  tuberculated  on  the  surface,  irregular  in  shape,  of  a  red<lish 
color,  and  of  a  finn,  fibrous  consistence.  The  largest  and  worst  of  these  tumors 
alway}^  occur  at  the  margin  of  the  anus,  and  on  the  perineum,  vulva,  and  other  parts 
whicii,  from  tlie  contact  of  the  opposi  ug  surfaces,  are  habitually  subjected  to  friction, 
heat,  and  moisture,  which,  as  already  stated,  are  greatly  conducive  to  their  develnjv 
meut.  In  these  localities,  the  tumors  arc  alwaj's  humid,  exhaiiug  a  thin,  muco-i)uru- 
leut  fluid,  often  quite  abundant,  and  always  excessively  fetid.  In  those  parts,  on 
the  contrary,  where  tliey  nn;  luore  exposed  to  the  air,  they  are  dry,  insensible,  of  a 
darkish  color,  and  partinlly  incrusled  with  scabs. 

Condytomes  often  coexist  with  other  evidences  of  a  syphilitic  taint,  especially 
nodes,  ulcers,  tutiercles,  and  scaly  eruptions  of  the  skin.  Their  coarse  is  variable; 
sometimes  steadily  onward,  at  oilier  times  stationary,  and  now  and  then  even  retro- 
gressive. Exercise  and  friction  always  irritate  tliem,  rendering  them  sore,  and  more 
or  less  sensitive.  When  they  are  large  and  nunierous,  the  discharge  is  generally 
cni>ii)us,  almost  iusiipport;ibly  offensive,  coutiigious,  and  consequently  inoculablo. 
They  are  rarely  accomj»:niicd  by  febrile  syniptoms. 

The  diagnosis  cannot  be  mistaken.  The  situation  of  the  excrescences,  their 
peculiar  shape,  their  chronic  ch.'iracter,  and  their  fetid  secretion  all  scn'e  to  impnit 
to  them  a  distinctive  character.  Corroborative  testimony  is  often  furnished  by  the 
history  of  the  case  and  by  the  presence  of  syphilis  in  other  parts  of  the  body. 

Cellular  Tinning  MitKilcn,  and  Tendons. — tirummy  tubercles,  of  variable  size  and 
shape,  are  liable  to  form  in  the  subcutaneous  cellular  tissue  during  the  progress  of 
this  disease,  especially  in  persons  of  feeble  constitution  or  broken  he.alth.  They 
evidently  appertain  to  the  third  group  of  phenomena,  are  usually  very  indolent,  and 
seldom,  in  Iheir  earlier  stages,  encroach  n|>on  the  skin.  In  volume  they  range  between 
that  of  a  pea  and  a  pullet's  egg;  they  are  of  a  tirni,  semi-elastic  consistence,  and  they 
not  unfrequently  occur  in  considernblc  numbers,  several  being  occasionally'  seen  side 
by  side.  Commonly,  however,  there  nre  not  more  than  tluee  or  four,  situated  per- 
haps at  remote  points.  In  a  case  nndtr  my  charge  at  the  Philadelphia  Hospital  there 
were  two  on  the  chest,  one  on  the  cl.avicle,  and  one  in  the  hj'oid  region,  the  rest  of 
the  body  >»eing  entirely  free  ft-om  them.  -Perfectly  movable  at  first.,  they  gradually 
contract  adhesions  to  the  surrounding  skin,  and  ultimately  su[ipurate  and  nlcernte, 
discharging  a  thick,  gummy  matter,  whence  their  name.     In  their  crude  state,  they 
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ooosist  of  filiro-plnstif  matter,  small  nuclei,  and   ftitty  granules,  intermixed  with 
amorpltuus  tsul'Hlancc 

tSoiiietiines  successive  crops  of  these  tubercles  occur,  one  disappeurtiig  ns  another 
arisen,  ami  thus  the  iliseuse  is  occusioiially  ke|>t  up  for  moiuhs  aud  evfii  years.  The 
resulting  abi-icesses  may  be  very  small,  ami  then  they  are  generally  proporlionutely 
nunieruuK.  I  have  witnessed  eases  iti  which  hundreds,  not  larger  thuu  a  pea,  were 
scattered  over  the  chest,  arms,  and  sihoulders. 

Gninmy  tubercles  oecHsionally  lotm  in  the  muscles  and  tendons,  generally  in  con- 
nectiou  with  syphilitic  atl'ections  in  uther  pans  of  the  body,  as  ulcers  of  the  hkin  or 
fauces,  nodes,  exostoses,  and  tubercles  of  the  ceHular  tissue.  They  range  in  volume 
from  n  |»ea  t«;  that  of  a  pullel'n  epg,  are  cjf  a  firm,  dense  consistence,  and  are  seldom 
attende<l  with  severe  pain,  except  when  tliey  uie  hreaki»ii<  down  and  becoming  dis- 
iulegr«le<l.  They  are  most  easily  detected  by  their  pecidiar  feel  when  tlie  mn.scles 
and  tendons  are  relaxed. 

The  diagnosis  of  gummj'  tuliercles  is  usually  easily  determined  by  their  situation, 
by  their  semi-elastic  feel,  by  their  coexistence  with  syphilis  in  other  parts  of  the  body, 
bj"  their  tardy  progress,  and  by  their  history. 

Onteoug  and  Pibrinm  2Vx8u^'« — Atlections  of  the  periostenra  and  bones  belong  to 

the  later  order  of  tertiary  sjphilts,  and  they  may  declare  themselves  in  various  f(^rms, 

of  which  the  most  important  are  noiles,  or  soft  tumors,  inflammatory  hypertrophy, 

exostosis,  caries,  and  necrosis.     These  atfeetions  may  come  on  at  any  time  alter  the 

eighteenth  month  from  the  date  of  the  initial  sore,  but  in  the  great  majority  of  eases 

\\iie-y  do  not  arise  initil  after  the  lapse  of  at  least  twice  that  period.     They  are  most 

liable  to  orcur  in  persona  of  a  scrofulous  and  cachectic  oonstitution,  and  in  those 

wliose  health  has  been  rlestroyed  by  habitual  intemperance,  constant  exposure,  and 

ikficient  alienentation,  leading  to  an  im]M)verislied  state  of  the  blood  and  [u-otracted 

ilcrangement  of  the  secretions.    The  idea  is  now  generally'  prevalent  that  diseases  of 

\\\e  [Kjriosteum  and  bones,  especially  in  their  more  severe  forms,  are,  in  great  measure, 

limited  lo  those  persons  who  have  underg<me  severe  courses  ol"  mercury  for  their  cure ; 

ami  in  this  opinion  the  residts  of  my  experience  induce  me  fnlly  to  concur.     Uf  llie 

many  cases  of  tertiary  sy|»ldlis  of  the  osseous  tissue  that  have  fallen  under  my  ob- 

wrvalion  nearly  all  had  taken  mercmy  in  large  quantity,  and  the  few  who  hail  been 

treated  without  that  remedy  had  siilIlMed  comparatively  ill  tie,  except  where  there  was 

a  marked  strumous  diathesis,  wliich  never  fails  to  ngi^ravate  the  ctl'ects  of  the  in- 

gmlted  disease.    It  wonld  thus  apfiear,  nt  first  sight,  that  this  mineral,  by  combintng 

»itli  tlie  specific  poison,  was  capable   of  essentially  modifving   its   action,  if  not  of 

forming  a  new  virus,  more  jwtent  and  destructive  than  the  original.     lint  it  is  not 

nwpssary  to  have  recourse  to  such  an  explanation  ;  it  is  sufllctent  to  know  that  the 

lotion  of  mercury',  when  carried  to  excess,  is  a  most  powerful  depressant,  the  elfect 

of  which  is  felt,  for  a  long  time,  hy  the  wliole  systeni,  ly  the  Mood  not  less  than  by 

Ibe  solids.     A  species  of  pliysical  degradation  of  the  entire  organism  is  thus  eu- 

gciidi'ivd,  which  stronifly  predisposes  it  to  the  injurious  operation  of  morbific  agents, 

wluthcr  acting  within  the  system,  or  impressing  it  from  without,  through  the  medium 

of  tlie  cutaneous  and  mucous  surfaces.     Instead,  therefore,  of  supposing  that  a  new 

pijison,  or  a  sort  of  a  syphilitico-mercurial  virus,  is  formed  under  these  circumstances, 

it  will  he  found  to  bo  more  in  accordance  with  the  established  I'arts  of  pathology  to 

cooHude  that  the  frightful  ravages  so  often  committed  in  tertiary  syphilis,  after  the 

iii'irrlinate  use  of  mercury,  in  the  osseous  tissue,  are  the  result,  exclusively,  of  the 

detcriniating  influence  of  this  mineral  upon  the  general  system,  whereby  the  nnjre 

feelily  organized  structures,  as  the  bfuies  and  their  investing  mendirane,  are  rendered 

pwitliarly  prone  to  the  occurrence  of  a  bad  form  of  itiHaminatiun.  which,  if  not  early 

ciiwkcd,  often  leads  to  the  most  serious  conseiiuences. 

Tertiary  syphilis  is  met  with  only  in  certain  bones,  chiefly  in  I  he  suiierficial,  or  in 

those  least  protecteil  by  soft  parts,  as  the  tibia  and  filnila,  ulna,  claviele,  and  bones 

"f  tlie  skull,  nose,  palate,  and  upper  jaw.     In  rare  cases,  almost  every  piece  t»f  the 

*knli'ton  is  involveil,  eitiier  simuitaneously  or  successively ;  some  in  notjes,  some  in 

orifs,  some  in  necrosis,  and  some  in  exostosis. 

S'kIi-s  occur  chieHy  upon  the  tibia,  the  ulna,  and  the  skull,  particularly  the  frontal 

irictnl  lM)nes.     Ap^>eariug  as  circumscril)ed,  semi-solid  swellings,  they  are  of  an 

;al  s-hajM?,  somewhat  ehistie  to  the  touch,  anrl  from  half  an  inch  to  an  inch  and 

■>  lialf  in  iliametcr.     So  far  as  we  are  able  to  deterndne,  they  always  begin  Iteneath 

iln'  periosteum,  upon  the  surface  of  the  bone,  as  an  iullammation,  wliich   is  snon 


followed  by  the  deposit  of  a  remarkably  gum  1113'  substance^  of  a  ligbt,  turbid,  or 
greeuisti  hue,  and  of  the  nature  of  c:icu|jhisliL'  Ivmph.  In  mail}-  cases  this  is  the 
onl3'  9ubstaiu:e  found  in  the  swelling;  in  uthers,  however,  it  contains,  in  addition,  a 
consideraltle  fjuaiiLity  of  seMiiin  or  of  pus,  or  the  gummy  matter  may  be  entirely 
absent,  and  Uie  tumor  be  occuiiied  liy  iniiterfect  pus.  The  periosteum  and  bone,  at 
the  seat  of  the  node,  are  both  iiitiaiued,  softened,  and  ulcerated ;  and,  as  the  tuioor 
extends,  the  supcriiiLimiltent  .structures,  iiniticipiitiri^  in  the  morbid  action,  liecome 
red  and  painful,  utid  ultiniuiely  yield  at  the  nii)!*t  jirouiinent  point,  thus  allowing  the 
pent-u|j  duid  an  op|><irtnuiiy  of  escaping,  although  generally  in  a  very  imperfect 
manner,  aud  not  without  severe  sutleriag. 

A  node  i»  essentially  au  aliscess  uf  the  librous  and  osseous  tissues,  the  coiiseqaence 
of  a  Bpecitic  inflammation,  and  occupied  by  imperfect  ])us,  or  a  mixture  of  pus  and 
plasma.  Its  course  is  always  chronir,  and  the  attendant  pain  is  peculiai*,  Iwriug  of  an 
intermit  tent,  neuralgic  eharjicter,  hnhject  to  violent  nocturnal  exacerbations.  The 
general  health  in  usually  disdrdered,  and,  if  tlie  swelling  is  large,  there  is  apt  to  Ik; 
consulerable  constitutional  disturbance.  Nodes  ollen  coexist  in  ditferenl  pieeess  of 
the  skeleton,  the  skull,  for  example,  I)eiug  souieliiues  literally  studded  with  them. 

An  ulcerated  nude  may  take  ou  an  almost  endless  variety  of  morbid  actions, 
incident  to  8yi)liilis  iu  other  structures.  Thus,  it  ma}-  be  excessively  irritable,  be 
iavade'l  i>y  pha^Jedcna  or  g!in|j;rene,  burrow  extensively  among  the  surrounding 
tissues,  be  complicated  with  serious  disease  of  the  osseous  tissue,  or,  lastly,  be  indo- 
lent and  indisposed  to  heal. 

Syphilitic  abt^rf^s  of  the  bones  is  uncoraraon.  It  may  occur  in  almost  any  portion 
of  tile  skeleton,  and  is  characterized  b}'  long-continuetl  pain,  usuall)'  deei)-seat4.'il, 
cireumscriljed,  aud  of  a  didl,  heavy,  gnawing  diameter,  lialile  to  serious  aggravation 
from  exposure,  fatigue,  or  any  disorder  of  the  general  health.  The  diagnosis  is  de- 
termined by  the  history  of  the  case,  by  tlie  enlargement  of  the  affected  bone,  and 
by  tlie  peculiar  obstinacy  of  the  pnin.  When  the  disease  is  chronic  it  may  persj-l 
for  i»n  ttlmost  indelinile  |ierifi<U  as  in  the  case  of  a  mjiii,  thirty-three  years  of  .nge,  a 
patient  of  mine,  who  had  an  abscess  of  this  kind  in  the  upper  extremity  of  the  tilna 
for  upwards  of  nine  years. 

Caru'n  is  most  common  in  the  long  bones  of  the  extremities,  ns  the  tibia  and  ulna, 
in  the  skull,  and  in  the  pnlnte,  tiiaxillary,  nasal,  turbinated,  and  ethmoid  bones, 
together  with  the  vomer;  it  m-iy  exist  by  itself,  or  be  conjoined  with  nfrroifi«,  whole 
pieces  often  dying  and  sloughing  away,  so  as  to  cause  the  most  frightful  miililatioD 
and  disligurement.  These  ravages  are  generally  most  cona[)icuou8  about  the  eoun- 
tenanee,  especially  when  the  disease  attacks  ami  destroys  the  proper  bones  of  the 
nose,  which  then  cave  in,  and  cause  tliat  remarkable  flattening  of  the  face  so  char- 
acteristic of  the  elfccts  of  tertiary  syphilis.  In  many  cases  tiie  turbinated  bones, 
the  ethmoid,  and  vomer  are  separated,  ^o  as  to  convert  the  nasal  fossw  into  one 
immense  cavity;  and  iiisttmces  occur  where,  in  conseciuence  of  the  destruction  of  the 
paltite  and  maxilhvry  honen,  the  mouth  and  nose  communicate  with  each  otlier.  la 
the  long  bones  of  the  extremities,  the  caries  and  necn^sis  .nre  generally  superficial, 
the  dead  portions  coming  awny  in  the  form  of  exfoliations,  the  central  parts  of  these 
pieces  seldom  participating  in  the  morbid  action  to  an  extent  suthtient  to  cause  their 
destruction.  The  sequester  in  syphilitic  necrosis  is  characterized  by  its  jwH-'uliar 
porous,  crihrilbrtn  or  worm-eaten  appearance,  dependent  upon  the  peculiar  arniiige- 
ment  of  the  gummy  mattcf  timt  accompiinies  the  process  of  osteo-myelitis.  The 
cicatrice  which  is  lellt  by  the  liealitjgof  the  parts  is  remarkalily  hard,  compact,  poorlj 
supplied  with  vessels,  depressed,  and  of  a  onifnrm,  whilish  appearflnce. 

Virehow  has  described  wiiat  he  calls  "dry  caries"  «if  the  osseous  tissue,  as  an  effect 
of  syphilis;  it  is  most  common  in  tlie  bones  of  tlie  skull,  and  is  characterized  b}'  the 
entire  absence  of  suppuration,  conjoined  with  rarefaction  of  the  affected  part  ami 
hypertrnphy  of  the  adjacent  textures.  It  may  affect  both  tables  of  the  skull,  and, 
when  the  depressions  accompanying  it  correspoml,  it  may  cause  complete  perfo- 
ration. 

The  adjoining  cut,  fig.  80,  from  Pruitt,  affords  a  graphic  illustration  of  caries  of 
the  bones  of  the  skull,  wliich,  as  in  a  case  under  ray  observation  mauy  years  ago, 
are  sometimes  so  completely  riddled  as  to  give  them  a  peculiar  cribriform  a|ij>earance. 

Syphilitic  hypcrtrophij  of  the  osseons  tissue  is  extremely  common,  and  sometimes 
involves  the  greater  number  of  pieces  of  the  skeleton ;  the  l>ones,  however,  which  are 
most  liable  to  be  attacked  are  the  tibia,  fibala,  femur,  ulua,  radius,  and  cr&tnunu    The 


CBAF.   IX. 


OSSEOUS    AND    FIBROUS    TISSUES. 


885 


Fig.  80. 


'Jm 


\ 


lesion  occurs  either  as  an  exostosis,  or  as  a  diffustid  swolltng,  which,  when  it  affects 

the  whole  length  niul  thickness  of  a  bom-,  assumes  the  name  of  general  hypertrophy. 

The  mode  of  formation  of  a  syphititic  exos- 
tosis presents  nothing  peculiar;  il  eviiltoitly 

takes  its  rise  in  a  ik-posit  of  phisnin,  which 

serves  as  a  nidus  for  the  future  growth,  t!ie 

oseific    process    passing   through    the    same 

phases  as  in  the  natural  skeleton.    The  tumor 

is  usually  kn«)l>hy  and  irregular,  with  a  hroad 

base,  and  a  rough,  scabrous  surface.    In  cases 

of  long  standing,  it  is  nearly  always  of  a  hard, 

ivory  consistence. 

The  mf)re  common  variety  of  hypertrophy 
is  the  dilfused  or  general,  of  which  the  1)C8t 
specimens  are  usually  seen  in  the  bones  of  the 
leg. thigh,  and  forearm,  which  are  oflfii  ju-iiily 
twice  the  natural  thickness  and  of  extraonli- 
Bwy  weight  and  firmness.  A  section  of  such 
8  jiicce,  seen  in  fig.  Si,  from  a  preparation  in 
inyeabihi't,  shows  that  the  spongy  substance 
baa  been  completely,  or  almost  completely, 
ri'iiliicpd  by  solid  os.seous  matter,  that  the 
mwluUary  canal  has  been  obliterated,  and  that 
the  compact  structure  has  acquired  a  close- 
ness of  texture  almost  equal  to  that  of  ivory. 
The  Haversian  tubes  are  for  tht^  most  part 
oliliteratetl,  or  greatly  changed  in  their  size  and  shape,  and  the  outer  surface  of  the 
bone,  ns  sketched  in  fig  82,  is  remarkable  for  its  roughness,  its  ap[iet*ruiice  hearing  a 
rtriking  resemblaiKc  to  that  of  worm-eaten  bark.  The  skulls  of  persons  laboring 
imder  tertiary  syphilis  are  sometimes  astonishingly  hyperlrophied.     In  a  specimen 
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G«nenl8nihllitle  Hypertrophy  of  the  Fcmnr;  InterD&l  8tra«tnre. 


prMMited  to  me  by  Dr.  Cochran,  of  Louisiana,  the  cranial  bones  are  throHghout  at 
ieai^t  hnlf  an  inch  in  thickness;  the  diifercnt  pieces  are  completely  fused  together 
Tilhoiii  any  trace  of  suture  or  of  diploe,  and  their  conBiatence  and  density  are  almost 
equal  to  those  of  ivory. 
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OeomI  ByphiUttc  Ilytwrtroplir  i  Exteroal  CbAraeteri. 

Syphilitic  osleophytef,  occur,  both  in  the  long  and  the  flat  bones,  in  various  forms; 
sometimes  as  thin,  sharp,  thorn-like  excrescences,  and,  at  other  times,  as  flat,  irreg- 
ular, triangular,  or  knobby  jiromiuences.  They  are  apparently  composed  of  tire  same 
material  as  the  bones  from  which  they  spring,  and  often  exist  in  great  numbers, 
Mpecially  in  the  neighborhood  of  the  larger  joints. 
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Extreme  fragility  of  the  osseous  tissue  sometimes  arises  from  the  effects  of 
sypliilitit;  poison.     A  young  man,  a  pativnt  of  mine,  fracluretl  his  humerus,  near  its 
midtlle,  in  the  act  of  throwing  a  eliip  at  a  person,     lie  wus  in  feeble  health  at  the 
time,  but,  under  the  influence  of  tonics  and  iodide  of  potassium,  union  occurred 
within  the  usual  limits. 

The  perioHtfum  is  variously  affected  in  syphilitic  diseases  of  the  bones;  in 
more  inflammatory  lesions  it  is  genernlly  very  vascular,  soft,  and  spongy,  at  tlie  p»to« 
time  that  it  is  coiiaiderjiiilj'  thicki-ned,  and  easily  detached  from  the  subjat-ent  sa^ 
face.  In  hypertrophy',  csj'cciaUy  tlu-  diffused  form,  the  princi()iU  alterations  an*  lliick 
eiiing  anil  induration,  with  u  teudent'y,  here  and  there,  to  ossification.  Instead  of 
bein;jr  easily  >sep;irute<l  frum  the  affected  bone,  a^i  it  is  in  the  more  acute  affection 
menibnine  always  adlicres  to  it  with  exlraortlinary  firmness. 

The  various  syphilitic  affections  of  the  bnnes,  but  especially  diffns(.;d  hypertrophy, 
are  all  attend«l  with  more  or  less  di.stnrliaiKe  of  the  general  health,  and  <leep-seate<l, 
excruciating  pains.  These  pains,  from  bL^ing  always  worse  at  niglit,  have  earned  for 
themaelves  the  title  of  votiurnal^  altliougli  they  are  rarely  entirely  absent  even  in 
thed.'iy;  they  are  also  frequently  called  osleoeopic  pains,  and  syphilitic  rheumatic 
pains.  Tliey  ai'e  generally  of  a  dull,  lieavy,  aching,  or  gnawing  character,  and  begin 
to  iucrea>e  in  severity  the  mometil  th*--  patient  becomes  warm  in  hc^ ;  they  may  con- 
tinue all  nighty  or  go  off  in  a  few  Ikhhh,  bnt  wliile  they  last  the  patient  is  in  great 
suffering,  aud  is  unnble  to  sleep.  Not  uiificqnently  they  are  of  a  neuralgic  nature, 
excessively  keen,  d;u ting,  and  |>aroxysnial.  Wliile  they  exist,  the  affected  bones 
generally  exqinsitely  tender  and  intulernnt  of  inntiipitlution. 

Jijiot." — A  mild  furm  of  synovitt.s  is  hy  no  means  uiuommon  in  tertiary  syphilis, 
especirdly  in  jktsoiis  of  a  dilai)i<hitt'd  ctrnKtitntioii,  ill-clutlied,  ami  ill-fed.  The  attack 
generally  couies  on  stealtliily,  iinil  may  last  almost  for  an  indefinite  period.  The 
joints  most  liable  to  suflier  are  thi-  knees,  elbcnvs,  and  wrists,  though  Imrdly  any  are 
entirely  exempt  from  it.  The  avionipanyhig  pain  is  usually  of  a  dull,  ucliing  cha- 
racter, and  is  always  aggravateil  at  night  and  in  wet  weather.  The  affecti'd  parts 
feel  sore  and  ten<ler,  ami  are  intolerant  hI'  the  slightest  motion  and  pressure.  The 
synovial  membrane  generally  U'comcs  thickened  and  iiicrusted  with  gummy  matter, 
while  its  cavity  is  p;irtially  tilled  with  a  Hit  bid,  viscid  fluid,  sometimes  sjwntaueouslj 
eoagolahlc.  This  tlnid,  wiiich  seldom  oxifts  in  any  con.siik-raMe  quantity,  occasion- 
ally temjMirarily  dif-aiipear.",  nnrt  tlten  recurs  from  the  slightest  causes,  now  perhaps 
more  rapidly  and  abundaiitHy  than  in  the  first  instance.  The  structures  nrtnind  the 
di8ease<l  joint  are  stiff  and  indurated  from  jihiiilii.'  deposit.'*,  hut  the  integuments  ai 
free  l'n»m  disease.     The  gotieral  health  is  tii^uaily  taore  or  less  deranged. 

In  the  more  severe  fin'm.s  of  syphilitic  synovitis,  iJie  disease  extends  not  onl^ 
the  arlicidar  cartilages,  but  also  to  the  extiemities  of  the  bones;  the  pain  nn<l  gen- 
eral disturbance  are  excessive;  the  swelling  au<l  effusion  are  great;  and  the  morbid 
action  either  ends  in  permanent  anchylosis,  or  in  destructive  suppuration  and  ulcer- 
ation of  the  joint. 

Tlie  diagnosis  is  determined  by  the  history  of  the  case,  by  the  insidious  chan 
of  the  attack,  by  the  jieculiarity  of  the  coDcomitaut  paui,  and  by  the  coexistcnci 
syphilis  in  other  parts  of  the  body. 

3.   TREATMENT. 

The  treatment  of  tertiary  syphilis  reposes  upon  broad,  scientific,  and  philosophical 
principles,  and  may,  therefore,  generally  he  pursued  wiili  a  [lositive  certainty  of  ' 
affording  great  relief,  if  not  ultimate  erndication.  Kven  the  worst  cases  m.iy  usually 
be  immensely  benefited  in  a  very  short  time  under  the  modern  sy.stem  of  treatment; 
atid  I  have  repeatedly-  .seen  p.ntients,  apparently  on  the  verge  of  the  grave,  who  had 
not  enjoyed  a  comfortable  night's  sleep  for  years,  and  whose  bodies  had  been  sadly 
deformed  and  racked  by  pains,  raised  to  health  an<l  iLsefidiicss  by  a  few  doses  of  medi- 
cine. The  remefly  to  which  we  are  indebted  for  these  wryiviterful  effects  is  tlie  iodide  of 
potassium,  which,  if  there  Ite  such  a  medicine  as  a  siiecifie,  is  uncjuestionably  entitled 
to  that  distinction  Ex]ierience  has  shown  that  it  exercises  the  same  happy  influence 
in  tertiary  syphilis  as  quinine  in  intermittent  fever,  or  arsenic  in  neuralgia.  It  is  the 
remedy /jar  m-fllenrf  in  tertiary  syfihilis;  a  modern  discovery  of  stupendous  c<>na8» 
quence  to  the  tuiraan  race;  a  remedy  withotit  which  it  would  he  imiiossil.Ie  to  ti 
this  disease  with  any  prospect  whatever  of  euccess  in  almost  any  case,  hon©J 
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nniple.  Nevertheless,  it  must  not  be  siipposeti  tliat  iodidt^  of  potassium  is  absolutely 
bfailible;  like  quinine  and  other  aLjents,  it  oucasitmally  disappoints  pxpectsition;  but 
ire  may  safely-  claim  for  it  a  degree  of  crrtaiutj-  wldcli  no  other  iirticli'  ol'  the  materia 
medicu.  i-xc-ept,  perhaps.  irHlide  of  sodium  or  iodide  of  ammoniuiii,  pobsesses  its  an 
iutiHy|tbilitie  in  the  tertiary  stage  of  tla-  attection. 

Tlie  exhibition  of  iodide  of  jjotassimu  may  usually  be  commenced  without  any 
prehminary  treatment;  it  is  oidy  wlieu  there  i3  jjreat  disorder  of  tiie  secretions  tiiat 
ujy  preparation  of  the  system  will  \h;  necessary,  ftnd  then  it  need  generally  not 
exteud  beyond  a  single  dose  of  ])iirgative  raiMliciiie,  and  the  administration  of  a  full 
jnodjue.  The  |>roper  mode  of  exhibition  i«  that  of  solution  in  distilled  w a t<?r,  either 
alone,  or  with  some  Vtilter  infusion  or  tincture,  as  ho|>,  gentian,  or  quassia,  such  a 
combiimtiou  being  particularly  desirable  in  the  event  of  a  gentle  tonic  beiing  required. 
Thodfise  of  potassium  bus  l>een  a  prolilie  source  of  dispute.  Long  exinrience  has 
tAUglit  me  that,  while  less  than  tt-n  graius  will  rarely  do  much  good,  therr-  are  few 
Hues  in  which  more  than  this  quantity  is  really  ever  needed,  repeated  three  times  a 
4fc1kk.  inten'als  of  eight  houre,  the  most  favorable  i^teriod  for  the  administration 
i^ppitiout  one  hour  after  eating.  When  a  rapid  effect  is  required,  as  when  there  is 
'pinoal  urgency  of  the  symjitoms,  nn  additiotml  dose  may  be  given,  but  this  will 
idduta  be  neces.sary.  I  have  uccasionall}'  exbil»ited  twent}',  twenty-tive.  and  even 
ibifly  grains  at  a  dose  thrice  daily,  but  the  ell't-ct,  instead  of  being  gratifying,  has 
generally  disappointed  me,  the  me<licine  seemingly  acting  as  an  irritant  rather  than 
as  afalmativc,  as  it  always  does  when  it  agrees  perlcctly  with  the  system.  I  have 
ncvi^r  given  the  article  in  drachm  doses,  as  it  soinetimes  is  by  others,  and  I  should 
Kpipi.  such  practice  as  altogether  unmeaning,  if  not  positively  prejudicial.  The 
(liiaue cannot  be  taken  by  storm;  the  treatment  must  be  chronic,  in  conformity  with 
lb« course  of  the  malady  which  it  is  intended  to  cure;  hence  it  requires  patience, 
regularity,  and  perseverance,  rather  than  a  disjilay  of  strength  and  licroism.  The 
olijwl  should  be  to  accomplish  a  certain  amount  of  go<i(l  every  i\ny,  until  the 
implacable  foe  is  etfoctually  ex]K'llcd  from  the  system .  If  the  treatment  be  eon- 
dacted  U|X)n  this  plan,  a  most  rapid  and  decitlcd  amendment  generally  occurs;  the 
sleep,  appetite,  .and  strength  steadily  improve;  J  be  countriiance  loses  its  wan,  cachectic 
a|)|»u!i ranee;  and  in  less  than  a  fortnight,  often  inik'e<l  in  less  than  a  week,  the  patient 
looband  acts  as  if  he  were  a  new  Iteing,  his  whole  coudilion,  physical  and  mental, 
erinciiig  the  astonishing  change  wrought  by  the  medicine. 

i<Hlicle  of  potassium,  especially  if  given  in  large  doses,  occasionally  signally  dis- 
4grw?.s  with  the  sy.stem,  rentleriug  it  nccessiiry  either  to  suspend  its  use  altogether,  or 
toailniiniater  it  in  a  modilicd  form,  or  in  smaller  quantity-  The  most  common  eflects 
of  it  are  an  irritable  condition  of  the  air-passages,  with  a  sense  of  fullness  in  the 
bead  and  frontal  sinuses,  a  thin,  watery  discharge  from  the  nose,  more  or  less  sneez- 
ing, vascular  injection  of  the  conjunctiva,  and  a  general  feeling  of  discomfort,  the 
»>in|it()ms  strongly  resembling  those  of  a  ratlier  severe  corj'za.  These  elfecta  some- 
tanes  declare  themselves  after  the  exhibition  of  a  few  doses  only  of  the  medicine;  at 
olbc'i-tjnjcs  they  ilo  not  ap[)ear  until  alter  the  lapse  of  eight  or  ten  days,  or  until  the 
^ntctn  haa  been  pretty  well  saturated  with  it.  In  some  cases,  depending  evidently 
%0n  a  strong  idinsyn<"raHy,  almost  the  smallest  (puintity  is  sullicicnt  to  produce 
excessive  discomfort,  and  an  invincible  repugnance  to  the  further  use  of  the  remedy. 
Among  the  more  uncommon  ertccts  to  which  the  iodide  of  jiotassinm  maj'  give  rise 
am?,  irnstric  imtation,  drarrho?a,  salivation,  glossitis,  vesicular  eruptions  of  tiie  skin, 
tioessive  diuresis,  hemorrhagic  discharges  from  the  urethra  and  vagina,  and  ct'rebral 
excitement  not  unlike  that  occasioned  l)v  alcoholic  stimidants. 

The  best  mode  of  counteracting  these  disngn-eable  ellccts  is  to  combine  with  each 
i^ieof  the  medicine  an  anodyne,  as  a  small  quantity  of  moiphia,  or  a  few  iJrops  of 
iWUtfid  tincture  of  opium.  In  some  cases  1  hai'e  found  the  free  use  of  strong  hop 
tei  to  answer  the  purpose,  while  in  others  a  meiv  diminution  of  the  dose  was  suffi- 
cient I  do  not  remember  an  instance  in  which  I  have  been  compelled,  on  this 
acuoimt,  to  abandon  the  exhibitioir  of  ttie  article  altogether. 

Tbe  length  of  time  during  which  the  potassium  shotild  be  continued  must,  of 
coarse,  vary  in  different  cases  and  under  ditferenl  circumstances.  In  the  great 
minority  of  instances  it  should  be  exhibitetS  for  many  weeks  and  even  for  a  number 
of  months,  with  an  occasional  intermission  of  three  or  four  days,  in  order  to  iiiford 
the  system  a  short  respite,  whicli  is  always  found  to  l>e  highly  IxMieficial  whenever  a 
nedii-ine  is  emi)Ioyed  chronically.  An  mvariable  rule  with  me  is  to  continue  the 
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remedy  for  several  weeks  after  all  disease  has  apparently  vanished ;  and  after 
to  give  it  for  eight  or  ten  days  at  a  time  at  iuU?r\'al8  of  a  month,  on  the  same  prip- 
oiple  that  qtiiuine  is  administered  periodically  for  the  radical  cure  of  iutermil 
fever. 

Iodide  of  potassiiim  is  sometimes  adva'utageonsly  comb'iiie<l  with  carbonate  op 
muriate  of  ammonia,  the  two  articles  Iwiiig  given  in  solution,  in  equal  proportions, 
tlirice  a  day.  Dr.  UaiulxM-ini,  of  Bologna,  recommends,  as  a  substitute  for  iodide  of 
jjotassium,  iodide  of  sodium  and  iodide  of  ammoixium.  Both  preparations  are.  I  am 
satisfied,  fully  equal,  as  antisyphilitics,  to  the  iodide  of  potassium.  During  uiy 
connection  with  the  IMiiladolphia  Hospital  ample  opiK>rtHnity  was  atlordeil  mo  of 
testing  thi-ir  cIliiMcy  in  numerous  instances  of  tertiary  syphilis  in  all  parts  of  the 
b«>dy ;  and  lV>r  tlie  last  ten  years  I  have  rarely  eniployetl  anything  else  in  private 
practice  for  tlie  relief  of  this  disease.  The  iodide  of  sodium  is  preferable  to  the 
iodide  of  ainmoninra.  as  the  latter  is  not  only  ortensive  to  the  taste,  but  liable^  unleii8< 
combined  with  some  corrigunt,  to  nauseate.  The  average  dose  of  either  should  noti 
exceed  five,  six,  or  seven  grains,  and  the  best  time  ftvr  their  a<lminiatratiou  is  from 
half  an  liour  to  an  hour  after  meals.  Their  action  should  be  aided,  when  there  is 
much  emaciation,  by  cod-liver  oil,  iodide  of  iron,  a  generous  diet,  and  alcobolio 
stimulants. 

Although  iodide  of  potassium  and  its  kindred  articles  alone  will  often  cure  tertiary 
syphilis,  tlieir  efficacy  is  generally  very  materially  enhanced  by  the  addition  of  a 
small  quantity  of  mercury.  liidcc«l,  so  thoroughly  am  I  convinces!  of  the  ilecide<l 
superiority  of  this  course,  that  1  have  for  many  years  almost  invariably  employed  it, 
thus  greatly  aliri-igiiig  the  treatment,  and  much  more  com]iletely  eradicating  tl»o 
disease.  The  plan  is  particularly  I>ene1icial  wlien  the  art'ection  is  of  long  stjinding, 
when  it  has  deeply  penetrated  the  system,  as  shown  by  the  existence  of  noden,  noc- 
turnal pains,  and  ulcers  U|)on  the  skin,  and  when  the  patient  has  been  fruitlessly 
subjected  to  fre(|uent  courses  of  the  iodides  alone.  An  inlirm,  broken  state  of  the 
system  is  no  bar  to  the  use  of  mercury  in  this  mode  of  combination;  on  the  con* 
trary,  it  often  all'ords  the  medtciue  an  opimrtunity  for  its  best  display,  especially  if^ 
it  be  used  along  with  tincture  of  chloride  of  iron. 

The  form  of  mercury  which  I  prefer  is  the  bichloride,  which  is  readily  dissi 
by  the  potassium,  sodium,  and  ammonium,  and  which  may  be  given  in  doses  vary-m 
from  the  eightli  to  the  sixteenth  of  a  grain,  three  times  a  da}'.  My  practice  usually' 
is  to  begin  with  the  tenth  of  a  grain,  gradually  increasing  the  quantity,  if  necessary, 
on  account  of  the  ol>»tinacy  of  the  case,  to  the  eighth  or  sixth  of  a  grain,  wbicti 
should  rarely,  if  eier,  W  exceeded.  The  effects  f)f  the  remedy  are,  of  course,  careJ 
ftilly  watched,  the  slightest  tendency  to  ptyalism  lw,>ing  a  sign  for  its  sns(>cn8ion,  or, 
at  all  events,  its  more  guarded  use.  It  will  generally  be  found  beneficial  to  continoa 
the  mineral  until  there  is  slight  tenderness  of  the  gums,  with  a  metallic  taste  in  thtf 
mouth,  and  to  keep  up  this  action  aft;erward5  for  several  weeks  by  repeating  the  dosal! 
occasionally  as  tlie  etlects  liegin  to  flag.  In  short,  chronic  mercurialization  is  aimed' 
at,  not  acute,  which  never  fails  to  do  harm,  sometimes  immense  and  irreparable- 
After  the  mercurial  course  has  been  snftleiently  prolonged,  the  cuie  may  be  com-' 
pleted  by  the  use  of  one  of  the  iodides,  now  given  by  itself,  perhaps  in  reduced 
doses,  simply  to  maintain  a  slight  constitutional  impression.  ' 

\>'ht"n  the  bicldoride  disagrees,  which,  however,  is  seldom  the  case,  a  good  sabsti- 
tute,  although  of  inferior  value,  will  he  found  in  blue  mass,  the  gray  powder,  or  the 
protiodide.  Donovan's  .solution,  a  compound  of  mercury,  iodine,  and  arsenic,  may 
scunetimes  he  advantageously  exhibited,  the  dose  being  from  five  to  eight  drops, 
three  times  a  day.  It  often  proves  serviceable  in  relieving  rheumatic  pains  and 
swellings  of  the  bones  and  periosteum,  but  it  must  be  given  cautiously,  as  it  is  very 
liable  to  nauseate. 

Instead  of  giving  mercury  by  tlie  mouth,  it  may  sometimes  be  beneficially  at' 
istered  by  the  rectum  in  tiic  form  of  suppository,  consisting  of  half  a  drach 
strong  mercurial  oitUment,  rendered  stiff  with  a  lillle  tallow,  and  repeated  twice  or 
thrice  in  the  twetity-fV«ur  hours,  until  the  gums  are  sligiitly  affected,  as  will  ofteu 
happen  in  a  vtry  few  days.  'Ihe  bowels  shouM  be  well  cleared  out  previously,  alter 
which  a  little  niorphia  should  oecnsionnlly  be  exliibited  in  order  to  secure  the  reten- 
tion of  the  suppository.  This  method  of  treatment  is  particularly  applicable  to 
Constitutional  syphilis,  as  it  is  at  once  ellicicnt  and  harmless. 

The  hypodermic  use  of  bichloride  of  mercury,  in  quantities  varying  from   the 
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eighth  to  the  fourth  of  a  frrniii,  twife  a  iLay,  Ims  Istttly  iKeii  iiuk-U  lauded,  e.s|>ecially 
by  Max- Van-Moss,  Lewiii,  Kohii,  Muller,  I>r.  K.  W.  Taytur,  and  otbera.  The  cliief 
otijeeliiMis  t«  it  are  that  it  is  incoiiM'uieiil,  that  it  is  liable  to  iirodiiee  severe  saliva- 
lion,  and  that  patients  are  oflen  uiiwilliug  to  submit  to  it  on  aceoutit  of  the  pain  caused 
by  the  prick  of  the  sj-riuge.  More  or  leas  pain  also  follows  the  enniaet  of  the  salt 
with  the  tissue."^.  To  juoderate  tliis,  the  salt  slittiild  l»e  couihiued  with  the  eighth  of  a 
grain  of  morphia.  The  most  eliiiiljle  points  lor  tlie  injection  are  the  outer  sides  of  the 
(ixtTvmities,  the  chest,  slioulders,  loins,  and  nates.  Slight  ptyalistn  usually  BUjier- 
reiies  in  a  few  days.  The  full  value  of  thin  species  of  medicutiou  remains  to  be  tested. 
When  the  system  is  nvueh  dilapidatt<l,  niercurialization  is  best  attained  by  inunc- 
tion, fumigation,  or  the  %'Rpoi-batti,  the  reme<ly,  when  thus  introduced,  acting  often 
much  more  Ijeneticially  and  kiu<lly  than  wlicn  administered  by  the  mouth,  which, 
indeetl,  it  rarely  ever  should  \tc  in  such  a  condition. 

Tlie  topical  application  of  tnurcur\'  is  particularly  to  be  commended  when  the 

sypliilitic  disease  is  of  unusually  long  statuling;  when  the  surface  is  covered  with 

irritahie,  painful,  and  intractahle  8ores  ;  when  there  is  deep  invulvement  of  the  bones, 

AS  (Icclaretl  by  the  existence  of  nodes,  ditfused  swellings,  or  caries  and  necrosis;  or 

when  the  syst^'m  is  greatly  exhausted   by  protracted  .snH'ering,  wnnt,  and   exposure, 

or  loDg  and   injudicious  courses  of  tucrcury   by  the  rauutli.     Thus   employed,  its 

cire«'t»  frequently  dis|il;iy  tbeiuselves  in  the  most  .striking  and  enitii'tit  manner,  in  the 

rapid  and  exlniordinary  iinprovemeiit  that  follows  in  the  character  of  the  several 

local  atfectious  ancl  the  contlitlon  of  the  general  system. 

The  article  usuall}-  ero|iluyed  for  iftinnlion  is  (he  simple  mercurial  ointment,  from 
ft  drachm  to  a  drachm  and  a  half  being  rnbbe<l  upon  the  inside  of  the  thighs  and 
amis,  once  a  day,  until  the  constitutional  ctfecls  of  the  medicine  become  apparent  by 
Ihi'  state  of  the  gums,  breath,  and  saliva.  1  usually  add  a  small  quantity  of  pow- 
derwl  camphor,  with  a  view  of  rendering  the  ointment  more  niluble,  and  tlierelty 
lacilitating  its  intr<iduction  into  the  .skin.  TIjc  friction  sliojild  Ik'  very  thorough,  and 
b<!("ontinue«l  until  the  ointment  has  nearly  disa|ipeared  from  the  surface. 

Mercurial  funtigat4uns  may  be  conducted  in  a  very  cheap  and  simple  manner.  All 
tliiit  is  ne^-essary  is  a  large  comfort,  l<mg  emnigli  to  extend  from  the  floor  to  the 
palieiit's  neck,  to  which  it  is  carefullv  secun-d  with  a  piece  of  tft|ie,  to  prevent  the 
fiimt^s  from  escaping  into  the  room  luid  injuriously  entering  the  sullerer's  lungs.  Or, 
iustoad  of  this,  the  hmly  may  l»e  surrounded  with  a  cloak  of  oil-cloth.  The  patient, 
completely  8tri|.iped,  is  sealed  in  a  large  arni-ehair,  or  upou  a  stool,  beneath  whidi  is 
pisced  the  fumigating  apparatus,  consisting  of  a  tin  framework  with  a  thin  iron 
pUle, and  a  .small  spirit  lamp,  8<j  situated  as  not  to  endanger  the  safety  of  the  [H^rson. 
The  most  suitable  merourial  preparations  arc  the  protiodidc,  bichloride,  and  bin- 
iwli'le,  as  they  admit  rif  ready  volatilization  at  a  comparatively  low  temperature,  and 
fiiruisli  an  abundant  vapor.  The  »ip«Mation,  repeated  once  a  day,  Lists  from  ten  to 
'Wfuly  minutes,  at  the  end  of  wliieli  the  imtient  is  put  to  bed,  well  covered,  in  oitler 
t<»  maiutain  fKirspiration.  Great  pro-s^tration,  liowever,  may  follow  this  sweating 
|'rij<i'8^,  and  care  should,  therefore,  l>e  taken  not  tn  carry  it  too  far,  or  to  renew  it  too 
fft^jueiilly.  The  duration  of  tlii-s  treatment  must  depend  upou  circumstances,  the 
ivcrii^e  period  Ix'ing  from  two  to  three  weeks. 

Mercurial  fumigation  may  sometimes  lie  advantageously  combined  with  steam  in 
•lie  form  of  the  mercurial  cnjvir-hnlh.  A  very  wimple  mode  of  ap|ilying  it  is  to  vola- 
tilize the  mercury,  and  to  convey  the  steam  by  means  of  a  tube  from  a  boiler  to  the 
pstient's  body  as  he  sits  in  his  chair.  The  most  unexceptionalile  plan,  however,  is 
to  employ  a  tin  vessel,  with  two  compartments  on  the  top,  one  containing  a  pint  of 
hot  water,  and  the  other,  the  central  one,  t lie  re*iuisiJe  quantity  of  mercury.  The 
hwl  iu  applied  with  a  spirit  lauqj,  the  patient  being  wrapped  up  in  the  usual  manner. 
TLe  best  articles  are  the  protiodide,  bichloride,  and  biuiodide  of  men'iiry,  their 
volnlility,  as  1  have  ascertained  by  experiment,  being  in  the  order  here  enumerated. 
Tbe  operation  will  be  much  facilitated  if  the  metal,  the  (lunntity  of  which  shoidd 
vary  from  ten  to  twenty  grains,  be  sjjrinkled  upon  a  tliin  iron  plate  pUiced  iii  the 
tt-ntre  of  the  receiver,  directly  over  the  lamp.  Calomel  requires  a  much  higher 
ipiiilierature  for  volalilizatinn  than  the.^e  [treparations,  while  the  red  sulpliuret, 
Ibmierly  so  much  enqjloyed,  is  altogether  until  for  the  purpose.  Whatever  substance 
I*  o»e<l,  the  object  should  be  to  bring  the  vapor  as  thoroughly  as  possible  in  contact 
widi  the  syphilitic  sores. 
More  or  less  of  the  mercury  is  usually  deposited  upou  the  surface  of  the  body, 
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where  it  must  be  left  to  undergo  partial  absorption.  Hence,  special  care  mnst  be 
taken  not  to  wipe  the  skin.  A  little  vapor,  freely  diluted  with  air,  may  also  be 
inhftlod,  especially  if  the  principal  disease  is  in  the  nose  and  mouth.  The  operation 
ehould  be  repeated  ouce  a  day,  from  ten  to  twenty  minutes  at  a  time,  when  the  patient 
is  put  to  bed,  well  covered,  to  favor  gentle  perspiration. 

When  tliere  is  much  disorder  of  the  seeretiou.s,  derangement  of  the  alimentary 
canal,  or  a  feverissh  state  of  the  system,  a  short  course  of  preliminary  treatment  will 
generally  be  neceMsary,  as  this  will  greutly  augment  the  effitacj'  of  the   fumigation. 

iSimple  and  medicated  baths  often  prove  serviceable  in  tertiary'  syphilis,  not  only 
as  means  of  cleanliness,  but  liy  the  direct  soothing  and  healing  influence  which  tliey 
exert  upon  the  part  and  system.  They  are  particularly  beneficial  in  ulcers  of  the 
skin  and  in  rheumatic  pains  of  the  bones  and  joints.  An  emollient  bath,  prepared 
by  mixing  a  basinful  of  thick  gruel,  or  twice  that  quantity  of  wheat  bran,  with  a 
suitalile  quantity  of  tepid  water,  generally  proves  most  grateful.  The  common  salt- 
water hath,  or  a  bath  containing  a  small  portion  of  carbonate  of  potassa,  or  chloride 
of  sodium,  is  an  excellent  detergent  and  stimulant  in  the  foul  ulcers  of  the  .skin  and 
bones  so  coiumon  in  the  advancetl  stages  of  syphilis.  Occasionally  the  water  may 
be  advitnlageoiisly  impregnated  with  bichloride  of  mercury,  from  three  to  ten  grains 
of  the  salt  being  added  to  the  gallon  of  fluid,  and  the  immersion  continued  fur  at 
least  tweut}',  twenty-live,  or  thirty  minutes.  Much  c3uli<(n,  however^  is  required, 
especially  when  the  surface  is  considerably  denuded,  otherwise  severe  ptyalism  may 
arise.  Baths  containing  nitric,  hydrochloric,  carbolic,  or  acetic  acid,  are  sometimes 
beneflciaL 

licsides  mercury  and  the  other  means  alx)ve  mentioned,  there  are  certain  remedies 
which,  although  usualh'  considered  as  being  merely  auxiliary,  are,  nevertheless,  of 
great  consequence  in  a  curative  point  of  view  in  tbe  treatment  of  syphilis.  At  the 
head  uf  these  may  be  placed  a  properly  regulated  diet,  tonics,  su<b»rifics,  and 
dynes,  which  deserve  the  greatest  attention  in  every  case  of  the  disease. 

It  is  impossiltle  to  insist  too  strongly  upon  n  well-i-egulated  diV/  in  the  trcatmeSI 
of  this  artection,  when  it  is  recollected  how  much  its  progress  and  virulence  are 
intluenced  l»y  the  exhausted  and  impoverished  condition  of  the  system  which  so 
gcnei'iiily  attends  it  in  its  more  advanced  stages.  No  medicine  can  possibly  produce 
its  full  luid  k'tritimate  efiects  under  such  circumstances,  without  the  aid  of  good, 
wholesome,  and  easily  digestible  food,  stimulating  drinks,  especially  brandy  and 
whiskey,  nnd  an  abundance  of  fresh  air.  Tlie  blood  must  be  enriched  and  the  solids 
rebuilt  before  il  will  tie  possible  to  eradicate  the  sipccilic  virus  from  the  system. 

TonicH  are  nearly  always  indicated;  and  quinine  and  iron  usually'  answer  better 
tlian  any  other  combination.  The  bitter  extracts,  as  gentian  and  quassia,  are  gene- 
rally useless,  except  in  so  far  as  they  may  tend  to  improve  the  appetite.  Occasion- 
ally benefit  accrues  from  the  use  of  some  of  the  mineral  acids,  particularly  the  nitric 
and  hydrochloric,  largely  diluted  with  wnler.  Formerly,  powerful  antisyphilitic 
properties  were  ascribed  to  these  articles,  but  it  is  probable  that  their  good  efle<-ts 
are  solely  due  to  their  tonic  virtues,  and  not  to  any  agency  in  neutralizing  the 
syphilitic  poison.  When  niuch  emaciation  exists,  with  want  of  assimilative  power, 
or  a  feeble  digestion,  there  is  no  article  which  holds  otit  greater  promise  of  useful- 
ness than  cod-liver  oil,  given  in  doses  suited  to  the  state  of  the  stomach  and  the 
general  condition  of  the  system. 

Sudorijicx  have  long  held  :i  liigh  rank  in  the  treatment  of  sypliilitic  affections, 
uniler  a  supposition,  at  one  time  quite  rife,  that  they  nided  in  eliminating  the  venereal 
poison,  thus  ri<lding  the  system  of  its  noxious  intluence.  Without  conceding  lo 
tijera  such  a  virtue,  which  the}'  certainly  do  not  jmssess,  there  is  no  question  as  to 
their  general  usefulness  in  all  states  of  the  economy  attended  witli  obstrnctetl  per- 
spinition,  so  otYen  present  in  the  advanced  stages  of  syphilis,  particubsrly  when  there 
is  serious  involvement  of  the  skin.  The  object  for  which  such  medicines  are  usually 
prescribed  may  readily  be  obtained  by  the  warm,  hot,  or  steam  bath,  assisted  by 
tepid  drinks,  and  various  kinds  of  diaphoretics,  as  Dover's  i»owder,  antimony  and, 
morphia,  aud  similar  articles.  Some  caution  is  necessary  in  the  use  of  su<lot  ^ 
lest  injurious  debility  be  induced. 

But  of  all   the  auxiliary  remedies  now  descrilied,  the  most  important,  in    e\ 
respect,  are  anodyueg ;  their  employment  is  ahsohitcly  indispensable,  and  it  is,  tlii 
fore,  impossible  to  assign  to  them  too  high  a  rank.     They  arc,  up  lo  a  certain  stage! 
of  the  treatment,  of  more  consequence  even  than  food  and  drink.     The  patient  ia  uoti 
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only  unable  to  sleep,  but  lii»j  body  is  literally  nicked  with  pain  and  irritability.  To 
look,  uiuler  sucb  circumstances,  for  any  huhHtantial  iuiproveniL'Ut  (Votii  urdinar}' 
rcDiedies,  would  simply  be  absurd.  The  first  tliinp  tu  bo  done  is  to  quiet  tlie  system 
and  iii<luce  sleep;  and  to  accomplish  this,  anodynes  nuist  Ite  exhihilcd  in  liirpe  and 
8U6t:iiucd  doses,  hair  a  grain  ol'  morphia,  or  its  equivalent  ofiHolit]  opium,  buitlnuuni, 
orl'laokdrop,  being  given  every  eight  or  twelve  hours,  .Hccording  to  (he  ellects  ot'tlie 
ariirle.  The  manner  in  wliicli  anodynes  are  often  borne,  in  the  worst  forms  of  ter- 
tinry  syphilis,  it*  astonishing,  and  can  only  lie  explained  by  the  tolerance  estalilished 
by  the  irritable  cou<lilion  of  the  nervous  system.  When  the  in^^omnia  depends  upon 
cxIiauBtiou,  the  morphia  may  generally  be  adviiutageously  cumhiued  with  chloral,  oi 
cWoral  may  be  freely  given  by  itself. 

As  to  xantapariila^  so  much  vaunted  in  the  troatmeiit  of  this  disease  by  certain 
gyiiliilographers,  I  do  not  liiink  that  its  etiiploymetit  in  ttij  hnnds  has  ever  been 
productive  of  any  appreciahle  benefit.  Wbeiher  litis  lius  uiiseii  from  ill  lurk,  or 
from  the  exhibition  of  an  uiferior  «rtiele,  it  is  not  in  my  power  to  ntlirm  ;  I  may 
state,  liDwever,  that  1  have  employed  it  in  svery  furni  and  mode  of  contbiimtion  iu 
whicli  it  is  used  in  this  and  other  count rie-i.  and  am,  therefore,  incline<l  to  helieve 
tlial  it  has  been  invested  with  virtues  wbirh  do  not  lielong  to  it,  or  which  are  due 
mainly,  if  not  solely,  to  its  assoeiiite  ingrctlionts. 

Finally,  persons  labnring  under  tertinry  syiihilis  should  live  in  n  pure,  dry  atmo- 
spliiTi',  and  1)0  well  protected  from  cold,  tlannel  being  worn  next  the  skin  both  sum- 
nuTaiid  winter.  When  it  is  remembered  how  easily  the  disease  is  [uovoked  by  sujk 
pri'ssiou  of  the  cutaneous  perspiration,  and  by  living  in  dam]),  underground,  and 
ill-ventilated  apartments,  the  importance  of  attention  to  this  injunction  cannot  fiul 
to  lie  fully  appreciated. 

In  regard  to  the  topical  treatment  there  are  certain  rnles  which  are  applicable  to 
ill  local  atTections,  whatever  their  nature,  site,  or  extent.  Thus,  there  can  Ik;  no 
b(!8itatloa  about  the  removal  of  dead  Ijniie,  opening  abscesMCs,  tracing  out  sinuses, 
dividing  fasciae  or  aponeuroses,  and  Irinuniiig  olf  llie  ragged,  undermined,  and  im- 
ixiverishwl  e<lge9  of  cutaneous  ulcers,  so  as  to  place  them  in  n  moie  suitable  contli- 
tion  for  speedy  repair.  All  this  is  self-evideni,  and  only  requires  mention  to  secure 
itleiition.  t'leaiiliness  is  of  jiuraiuount  impoitunce,  as  it  contributes  not  merely  to 
{KTsoiiid  comfort,  but  also,  in  a  jjowerfol  degree,  to  recovery.  Fetor  is  allayed  by 
the  free  use  of  deodorizers,  as  chloriniited  soda  and  pernmnganate  of  potassa. 

Ulcers,  fissures,  eru])tions,  pa|)ules,  and  tubercles  of  the  t^km  often  recover  with 
very  hlllu  topical  treatment;  siuqdy,  in  fact,  under  the  use  of  iodide  of  potassium, 
or iKiinssiura  and  mercury,  with  attention  to  cleaiiliuess  and  other  hygienic  observ- 
aiw-es.  When  much  inllauinmtion  is  present,  with  a  foul  n]>|iearauce  of  tlie  ]nirt  and 
•  tenilency  to  spread,  tlie  dilute  tincture  of  iodine  will  come  in  play,  with  emollient 
cal«idasms,  or  warm  water-dressing,  simple  or  medicated.  Tonehing  the  sores 
li^liily  once  a  d.ny,  or  every  other  day,  witli  dilute  acid  nitrate  of  mercury  or  solid 
nitrate  of  eilver,  generally  singularly  iinuiiotes  the  cure.  Unguents  are  not  always 
**  liad  as  they  have  been  represeiil<'d  to  Ite  in  llje**e  cases.  1  have  often  emfiloyed 
tliem  with  excellent  etlect,  especially  fq>iate  ceiale,  halsam  of  IVrn  ointment,  and 
ointment  of  nitnite  of  mercury,  weakened  with  six,  eight,  or  ten  times  its  bulk  tif 
simple  cerate.  IMue  mercurial  ointment,  diluted,  ami  mixed  wilii  opium,  lre(|ueiitly 
oskes  a  most  usefml  dressing  iu  the  indolent  form  of  rupial  uker.  Spriukliiig  the 
BiirfBce  of  the  sore  with  calomel,  or  carbotuitte  of  zinc,  and  keeping  it  covered  with 
dry  lint,  sometimes  rapidly  promotes  cicatrization. 

The  bronze  and  copper-colored  stains  of  the  skin  which  follow  certain  forms  of 
sypliilis  are  often  very  unseemly,  and,  therefore,  a  source  of  atuioyance  to  the  fmlient. 
Tbe  hest  remedies  are  minute  doses  of  niercurj'  and  the  frequent  use  of  the  sulphur 
vajKir-bath. 

Sypliilitic  onychia  is,  strictly  speaking,  a  rupial  nicer,  to  be  treated  in  the  same 
niaijuer  as  similar  sores  elsewhere.  If  abscesses  form  under  the  nail,  they  must  be 
piiiictiircd  ;  and  if  the  nail  die,  it  must  be  removed,  or  trimmed,  especially  if  il  over- 
lumg  and  injuriously  compress  the  diseased  parts. 

Tile  topical  treatment  of  t^^rtiary  ulcers  of  the  fhrnat,  mouth,  and  tongue  is  re- 
stricted principally  to  npplications  of  acid  nitrate  of  mercury  and  solid  nitrate  of 
silver,  at  first  once  a  day,  and  subsequently  every  third  or  fourth  day,  according  to 
the  condition  and  progress  of  the  sore.     Weak  gargles,  or  washes  of  acetic  acid, 
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tannic  acid  and  sulphate  of  copper,  chlorinated  soda,  or  cyanuret  of  mercury,  from 
tcu  to  sixteen  grains  of  the  salt  to  a  pint  of  »ome  blaud,  luucilagiuous  tluid,  as  lin&eed 
tea  or  iiifusiou  of  ehii  bark,  may  be  employiHl  iu  the  intervals. 

In  the  treatment  of  syphilis  of  the  nusf,  the  chief  i-eliatice  must  be  upon  injeo- 
tions  of  weak  lotions  of  iodide  of  iron,  sulphate  of  copper,  aud  tatiuic  acid,  tinc- 
ture of  niyri'h,  purmanganate  of  potassa,  and  chloride  of  zinc,  jiarticularly  the  latter, 
as  they  impart  not  only  a.  healtiiy  stimulus  to  tho  aflecled  surfaces,  but  elfectually 
allay  fetor,  so  distressinij  iu  this  class  of  complaints.  Mercurial  pi-uparations  are 
geuerally  improper,  from  their  liability  to  pass  into  the  stomach,  and  thus  occasion 
salivation.  In  using  injections  for  the  nose,  a  large  syringe  with  a  long,  perforated 
nozzle  is  required,  to  bring  the  flui<l  fu Uy  in  contact  with  every  portion  of  diseased 
structure.  They  shoidd  not  be  repGatt;d  uftencr  than  thrice  a  day,  and  special  care 
must  be  takvn  that  they  do  not  distress  by  their  severity.  Tlie  hydrostatic  mode  of 
cleansing  and  medicating  the  nose,  with  TbudtcUnm's  apparatus,  is  now  generally 
preferred  to  the  more  oriliimr^y  procedure. 

If  the  alfecled  parts  are  within  reach,  regular  and  steady  medication  may  be 
effected  with  lint  smeared  with  some  suitable  ointment,  as  glycerine  aud  taunic  acid, 
or  wot  with  some  slightly  stimulating  lotion,  as  Goulard's  extract,  nitrate  of  silver, 
or  sulphate  of  copper.  In  all  cases  the  nasal  cavities  sliould  lie  frequently  inspected, 
with  a  view  to  the  early  detection  and  removal  of  dead  bone. 

Iu  syphilis  of  the  larynx  direct  medication  may  be  attempted  by  means  of  the 
mop  wet  with  a  weak  solution — from  leu  to  twenty  grains  to  the  ounce — of  nitrate 
of  silver,  introduced  once  every  third  or  fourth  day,  the  patient  being  at  the  moment 
partially  under  the  influence  of  chloroform,  so  as  to  render  the  parts  more  pas-^ive, 
an.l,  consequently,  more  tolerant  of  the  operation,  which  is  otherwise  ver3'  apt  to 
pmve  abortive.  When  the  disease  is  extensive  or  the  case  urgent,  as  when  there  is 
deep  ulceration  with  excessive  ditllcnlty  of  deglutition,  frequent  spasm  of  the  mus- 
cles, or  iL'tlema  of  the  glottis,  the  only  resource  is  tracheotomy.  l)irect  medication 
may  then  lie  made  with  acid  nitrate  of  mercury  or  with  any  other  article  that  may 
seem  exiMjdiciit.  If  warty  excrescences  exist,  they  may  be  clipped  off  with  the 
scissors,  repullu'ation  being  prevented  by  escharotics  or  sorbefacients.  Dead  carti- 
lage is  removed  in  the  usual  way. 

The  great  remedy  for  syphilitic  irifis  is  mercury  pushed  to  rapid  but  gentle  ptya- 
lism.  If  the  patient  is  young  or  plethoric,  blood  is  freely  taken  from  the  arm,  or  by 
leeches  and  cups  from  the  temple.  Opium  is  given  to  allay  pain  and  restrain  the 
action  of  the  mercury  upon  the  bowels.  If,  on  the  other  hand,  there  is  evidence  of 
exhaustion,  or  of  an  anemic,  broken  state  of  the  constitution,  recourse  must  at  once 
be  had  to  stimulants  and  tonics,  as  iron  and  quinine,  a  generous  diet,  and  gentle 
exercise  in  the  open  air.  Mercury  is  either  entirely  omitted,  or  adn)iuistercd  in  very 
minute  iloses.  In  general,  the  most  suitable  article,  in  tids  condition  of  the  B^-stetn, 
is  corrosive  sublimate  iu  union  wiili  iodide  of  polassium.  Turpentine,  so  strongly 
recommended  by  Carmiehael  aud  others  in  such  cases,  as  a  substitute  for  mercurj', 
is  seldom  of  any  use. 

Syphilitic  ulcers  of  the  tyeh\lH  generally  promptly  yield  under  the  influence  of 
iodide  of  potassium  and  the  a]>plicatiiin  ol   dilute  citrine  ointment. 

Syphilis  of  the  ear  must  be  managed  upon  the  same  general  |)rinciples  as  syphilis 
of  other  organs.  The  great  remtvlies  are  nienur}-  and  potassiun),  aiiied  by  lueclics, 
blisters,  and  mildly  astringent  injections. 

Alfections  of  the  bom-g  and  periosteum  are  treated  upon  general  antiphlogistic 
principles.  The  local  pain  an<l  swelling  are  often  immensely  l)enetited  l>y  tincture 
of  iodine,  leeelie.'*,  aud  blisters,  alihouiih  in  very  many  instances  they  readily  yield 
to  the  exiiibition  of  iodide  of  potas.sium  and  mercury.  A  node  should  not,  as  a 
general  rule,  be  opened  so  long  as  it  is  very  small,  an<l  free  from  serious  annoyance; 
when  the  reverse,  however,  is  the  case,  it  should  be  freely  incised,  and  so  also  if  it 
be  the  seat  of  distinct  fluctuation,  denotive  of  the  existence  of  matter.  A  good 
rule,  under  such  <•! re um stances,  is  to  make  the  knife  graze  the  bone,  imi»erfect  divi. 
sioti  of  the  parts  being  generally  worse  than  useless.  If  the  resnltiitg  ulcer  is  slow 
in  healing,  it  should  be  well  blistered,  or  dressed  with  mercurial  ointment,  or  some 
atimidating  and  anodyne  lot  ion.  Sometimes  the  pain  and  tension  of  a  node  ma}' 
speedil}'  be  relieved  by  sidiculaiieons  incision,  etrectc<l  ity  means  of  a  delicate  bis- 
toury, carried  about  in  ilillerent  direction^  and  iu  such  a  annnner  as  also  to  rlivide 
e   periosteum.     Nec^rosed    bone   must   be   removed  as  soon   as  it  is  eufliciently 
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loose  to  admit  of  easy  separation  ;  wliile  carious  bone  miisl  ha  scraped  and  other- 
wise nuuiafred  to  put  it  in  a  suitable  condition  for  repair.     Dill'used  liyjHirtropliy 
rarely  requires  any  otiier  ttiaii  constitutional  reincdiea.     WIilmi  the  affeotioti  ia  cir- 
runiscribed  or  not  to<»  widely  fxti-nded,  ^reiit  and  prompt  relief  sometimes  follows 
tbe  use  of  the  trephino,  several  small,  circular  disks  btvnitr  removed  by  carrying  thf 
instrunieDt  nearly  through  the  entire  tliickiiess  uf  the  mUVcU-iI  l>one.     When  the  dis- 
ease is  causwl  by  an  abnce8H,  nothiiiii;  short  of  such  au   openition  will   he  of  tho 
iVigbtest  l>enefit.     Evacuation  must  be  etfeeted  without  delay.     An  exostosis,  pro- 
perly so  called,  is  usually  free  from  mechanical  inconvenience ;   but  when  it  acts 
otistructingly,  it  must  be  removed  with  the  saw  or  pliers. 

Tiie  most  suitable  means  in  syphilitic  gynoiiitiK  are  iodide  of  potassium  and  mer- 
corv- internally,  ami  locally  acetate  i>f  lead  and  opium,  leeches,  blisters,  and  tincture 
of  io<liue,  witii  perfect  rest  of  the  affected  jojiii. 

Syphilitic  xarcocele  is  treated,  to|ucally,  upon  tlie  same  general  principles  as 
8»ellingof  the  testicle  from  gotiorrlnea,  by  rest  of  body  and  elevtitiuu  of  part,  leeches, 
ustringvnt  and  auoflyne  foineutations,  antl  mild  mercurial  inunctions  When  the 
eulsi'^'enaent  is  indolent  and  rebellious,  strupjiiuir  )U!»y  be  employed,  either  with  com- 
mou  udheiiive  plaster,  mercurial  and  ammoniac  plaster,  or  the  jjlasier  of  Vigo.  The 
cure  is  ollen  retarded  in  these  eases  by  the  presence  of  a  considerable  quantity  of 
serum  in  the  vaginal  tunic,  coni(}res3intf  and  irritating  the  diseased  organ.  The 
|)ri>|icr  reme<ly  ia  a  free  incision,  or  repeated  punctures.  Abscesses  are  treated  in  the 
onliimry  manner. 

Wlien  the  testicle  is  fungous,  ulcerated,  and  completely  disorganized,  the  only 
resoua-e  in  removal,  no  treatment,  either  General  or  local,  provinjj  of  any  service  in 
siitli  a  cose.  Before,  however,  so  serious  an  ojieration  is  ventured  upon,  it  should 
always  be  understood  that  the  organ  is  really,  and  not  merely  apparently,  past 
rwovery. 

The  treatment  of  condylomaloita  growths  must  bo  general  and  local.  Topical 
applications  alone  will,  it  is  true,  often  effect  riddance  without  diniculty ;  but  to  cure 
thf  iliseuse  permanently  constitutional  medication  is  usually  indispensable.  The 
most  eflicacioua  remedy,  for  this  purpose,  is  iodide  of  potassium  in  union  mlh  bichlo- 
riiieof  mercury,  .'^dministererl  as  in  tertiary  syphilis,  the  diet,  bowels,  nud  secretions 
being  at  the  same  time  suitably  rpfjulated.  The  sfucitic  treatment  should  be  pro- 
loDRi'il,  in  a  modified  manner,  for  several  weeks  afiler  all  diseiise  has  ap]>areutly 
vanished,  in  order  to  break  up  the  tendency  to  recurrence. 

In  regard  to  the  topical  treatment,  cleaiilinesa  is  of  primary  importance,  hardly 
lesson  account  of  the  attendants  than  the  patient  himself.  Free  use  must  be  made 
of  tepid  water,  impregnated  with  chlorinatetl  soda,  and  applied  by  means  of  a  sponge 
or  syringe,  the  <lressings  and  the  bedclothes  being  frequently  s|irinkle<t  with  the 
solution,  especially  if  there  Im  much  dischiirge.  Another  important  element  of  treat- 
rni'iit  is  perfect  rest  with  isolation  »»f  the  nffected  parts,  their  contact,  as  previously 
stated,  ha\nng  a  tendency  to  foster  growth  and  secretion.  To  repress  live  tuniurs, 
various  articles  may  be  useil,  one  of  the  liest  of  which  is  chromic  acitl,  brushed  on 
ince  in  the  twenty-four  hmirs,  until  tfiey  nresbri veiled  antJ  dried  u|),  as  they  generally 
Till  lie  in  a  few  days.  A  lotion  of  bichloride  of  merctu-y,  in  the  pn>|)orti(>n  of  twenty 
prjiltis  to  the  ounce  of  water,  is  also  an  excellent  reuu'dy.  Nitrate  of  silver,  nitric 
tcul,  and  acid  nitrate  of  mercury,  so  comnmnly  rcctunmended,  are  all  extremely 
severe^  liesides  Ijeing  very  uncertain.  In  the  intervals  of  the  apiilications,  the  ex- 
cnscences  shouM  occasionally  he  s])rirdvk'd  with  some  tlesiccating  sidistance,  as 
Cilomel,  prepared  chalk,  or  carbonat«>  of  zinc,  and  protected  with  a  large  roll  of  dry 
'''U,  retaine<l  by  a  T-biindage.  Under  this  management,  the  tubercles  soon  lose 
their  sensibility,  and  rapidly  disappear.  Feifect  clcaidiness  must  be  obsenx'd  for  a 
longtime  after  the  cure  is  com]i!eted,  otherwise  relafjse  may  occar. 


8YPHIUS  IN  THE  INFANT. 

Infants  are  subject  to  syphilis,  and  there  are  two  modes  in  which  they  may  become 
infifted.  First,  they  may  suffer  from  direct  inoculatifui,  and,  secondly,  the  disease 
inRy  W  communicated  by  either  imrent;  by  the  father  in  the  act  of  copulation,  or  by 
^v  mother  during  the  progress  of  pregnancy.  It  has  also  been  supposed  that  a 
iihilfi  may  be  contaminated  liy  the  milk  of  an  unsound  nurse;  and  there  are  numer- 
ous cases  upon  record,  going  to  show  that  the  poison  may  be  communicated  in 
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suckling  bj'  a  aore  or  mucous  tubercle  on  the  nipple.  Direct,  primary  syphilis, 
however,  18  most  generally  c*)ntr;iotLHJ  chiriufi;  parturition,  as  tiie  ciiild  pusses  through 
the  sot't  p.irt8  of  tho  tuolher,  t'roni  inoculation  of  the  boily  with  the  secretions  of  a 
chancre  of  Uie  uterus,  vaginii,  or  vulva.  'L'he  idea  that  the  speeiflo  mutter  may  enter 
the  system  through  a  bound  eurface,  by  the  agency  of  the  absorbent  vessels^  i» 
uuteiifiltle. 

hi  wluitevcr  inuriner  the  infection  is  cjiught,  the  disease  pursues  the  same  course  aa 
when  it  occurs  in  the  adult,  wlietiier  from  sexual  intercourse  or  artiticial  inoculatioo. 
'I'lic  ehiJd  may  perish  from  Ihe  local  irritation,  or,  if  it  survive  the  primary  allection, 
it  may  afterwards  sutler  from  coustitulioual  syphilis,  the  impression  manifesting  itself 
in  cutaneous  eruptions,  mucous  tul^ercles.  sore  throat,  ulceration  of  the  nose,  gummy 
tumors  in  different  parts  of  the  Ixxly,  sind  rheuujatic  pains  in  the  Iwnes  and  joints. 

In  tlu"  great  majority  of  cases  of  infantile  syphilis,  however,  the  disease  is  com- 
inunjcateil  cither  through  the  seminal  fluid  of  the  father  in  the  act  of  procreation, 
or  by  the  mother  througli  her  blood  after  the  orum  has  taken  up  its  residence  in  the 
tjterus.  That  the  contamination  may  occur  in  both  of  these  ways  has  been  iucon 
tcstably  proved  by  numerous  observations,  conducted  with  such  Care  as  not  to  admit 
of  any  reasonable  tloubt.  The  semen  is  a  living  fluid,  and  in  a  man  laboring  under 
constitutional  By|.liilis  tlie  probability  is  that  every  sjiermatozoon  is  completely  im- 
pregnated with  tiie  specific  poison ;  hence  it  is  only  necessary  that  it  should  be  mixed 
with  the  material  furnished  by  the  mother  in  oixier  to  produce  thorough  vitiation  of 
the  new  Ix-ing.  Tims,  the  wry  fountain  of  life  is  poisoned  in  the  %'ery  act  of  con- 
ception, ami  it  is,  therefore,  not  surprising  that  all  its  sources  should  participate  in 
the  evil  thus  entailed. 

The  time  at  which  a  female  with  secondary  symptoms  may  communicate  the  ^xiison 
to  her  offspring  cannot  be  .accurately  stated.  The  probability  is  that  it  is  very  short. 
This  is  proved  by  the  circumstance  that  such  a  woman  frequently  aborts  within  a  few 
months  alYer  conception,  evidently  from  the  deleterious  effects  of  the  virus  upon  the 
foetus.  The  contamination  is  in  ail  likelihood  coeval  with  conception,  occurring  at 
the  moment  of  the  commingling  of  the  two  seminal  fluids;  for  if  it  be  assumed,  as 
we  very  properly  may  from  the  facts  of  the  case,  that  tlie  male  can  communicate  tlie 
poison  in  this  manner,  why  should  a  similar  faculty  not  be  ascribed  to  thefcm.ile? 
She,  too,  furnishes  a  fecundating  substance — a.  seminal  liquor — which  can  no  more 
escape  contamination  when  her  system  is  affected  with  secondary  syphilis  than  the 
seminal  fluid  of  the  male.  In  both  cases,  the  blood,  the  source  of  life,  growth,  and 
nutrition,  is  completely  empoisoned,  and  hence  ail  its  products,  whether  solid  or  fluid, 
must  necessarily  participate  in  tbc  evil  effects  to  which  such  a  state  must  give  rise. 
But  iu  the  female  these  effects  must  be  still  greater  than  in  the  male ;  the  whole 
function  of  the  male,  in  the  process  of  reproduction,  consists  in  the  deposition  of  a 
certain  amount  of  semen,  perhaps  a  solitary  spermatozoon,  while  the  female  is  also 
obliged  not  only  to  I'urnish  a  flnid,  but,  at\er  conception  has  occurre«l,  she  is  eora|)elled 
to  nourish  tho  new  being,  the  most  intimate  connection  being  established  l>etweeii 
them  by  means  of  the  placenUi. 

It  hiis  been  nllegcd  that  a  healthy  child,  or  a  child  born  of  healthy  parents,  may 
be  infected  by  a  nurse  aflecled  with  sectiTidary  syphilis;  the  milk  being  tainted,  and 
capable  of  communicating  the  disease.  Of  the  possibility  of  such  an  occurrence  I 
entertain  great  (Joultt  ;  my  own  practice  has  certainly  not  atforded  me  any  examples 
of  it,  wiiile  it  has  fallen  to  my  lot  to  see  several  cases  where  the  converse  mas  the 
fact,  healthy  chililreu  having  suckeil  infected  women,  and  yet  remained  perfectly 
sound. 

As  an  infected  mother  may  communicate  syphilis  to  her  child  in  the  womb,  so,  on 
the  other  hand,  may  a  child,  contaminated  by  its  father,  impart  the  disease  to  the 
mother,  although  she  may  bcrself  have  been  [jerfectly  sound  at  the  moment  of  con- 
ception. The  occurrence,  however,  is  by  no  means  constant.  Dr.  Victor  De  M^rie. 
for  example,  has  cd'flecled  not  less  than  thirteen  cases  in  which  the  mother  gave  birth 
to  a  syphilitic  child,  and  j^et  she  hei^self  never  exhibited  any  signs  of  the  malady  in 
her  own  system. 

The  question,  whether  an  infected  infant  can  communicate  the  disease  to  its  naree 
in  the  act  of  suckling,  is  well  settled.  The  secretion  from  a  mucous  tubercle  of  the 
tongue,  cheek,  or  lip  may  thus  be  brought  in  immediate  contact  with  the  nipple, 
which  it  will  be  almost  sure,  eventually,  to  inoculate,  especially  if  it  l»e  the  si;nt  of 
any  cracks,  Assures,  ulcers,  or  abrasions,     it  has  been  alleged,  with  a  goQ^d|^j|^d 
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'       "   lity,  tbat  a  woman  affected   in   this  rnfinncr  may,  in  turn,  infect   her  own 
In  a  case  related  by  Mr.  Hunter,  and  upon  which  great  stress  has  usually 
Win  Luid  by  authors,  it  is  asserted  that  the  diseased  iiifatit  thus  successively  iuocii- 
latetl  three  wet-nurses,  two  of  whom  afterwards  coneei%-ed,  and  were  delivered  of 
ftVphililic  children.     Although  a  wet-nur.se  may  contract  the  ilisease  in  this  nwuner, 
tbere  is  not,  so  far  as  is  at  present  known,  a  reltahle  instance  upon  record  in  which 
a  mother  has  ever  been  infected  from  siickliiifr  her  own  otf&printf.     This  apparent 
anomaly  is  readily  explained  by  tlie  fact  that  when  the  system  has  once  suffered  from 
a  taint  of  this  kind,  it  is  not  susceptible  of  a  second  attack.     It  proves  the  unicity  of 
the  poison,  and  shows  that,  under  such  circumstances,  eitiicr  Inith  mother  aiul  child 
are  equally  affected,  or  thai  the  mother  is  from  some  cotistilutional  inaptitude  inca- 
pable of  contracting  the  disease. 

The  question  whether  a  iiushanfl  laboring  under  secondary  syphilis  may  commti- 
nicale  the  disease  to  his  wife  through  the  agency  of  the  semen  is  still  a  mooted  one, 
Itisnhsurd  to  believe  that  this  fluid,  when  injected  into  the  vagina  and  uterus,  is 
evtr  aiworljod,  even  supposing  that  it  were  retained  for  a  considomlile  lengtli  of  time, 
uliicli,  however,  it  rarely,  if  ever,  is.  There  is  ccrtjunly  no  RatislHctory  proof  of  such 
an  i-vciit,  and  the  idea  must,  therefore,  at  least  for  the  present,  be  rejected.  It  is 
ditfca-nt  when  impregnation  occurs.  Here,  as  already  seen,  the  semen  mixes  directlj' 
with  the  corresponding  lluid  of  the  female,  to  which  it  at  once  irapitrts  its  deleterious 
proprties,  thereby  etl'ectually  tainting  the  new  being  in  tlie  ver}'  act  of  its  creation. 
Heft'ditary  syphilis  is  generally  a  uravc  disea.ie  ;  for,  unU\ss  it  is  judiciously  treated, 
it  nearly  always  proves  fatal.  A  great  majority  of  the  neglected  cases  terminnte  in 
abortion,  the  fcBtus  often  perishing  as  early  as  the  end  of  the  third  raotitli,  and  from 
tlienee  on  death  may  cK'cur  at  any  [leriod  up  to  the  full  term  of  gestation,  the  child 
being  usually  thrown  off  in  a  pntriil  and  m4U-e  or  less  fjJlensive  condition. 

T!i«  immediate  cause  of  abortion  in  syphilis  is  a  diseasetl  stjite  of  ilie  placenta, 
commencitig,  apparently,  at  an  earh'  stage  of  pregnancy,  in  inflammation  of  llie  rle- 
ciddft, liy  which  its  substance  is  indurated  and  thickened,  foHnwfd  by  olistnidion  in 
thenwtem.'d  circulation,  and  consequent  atrophy  and  arrest  of  development  of  the 
fflrtnij.  When  the  disease  is  communicated  by  the  father,  the  placenta  generally 
«uffi'rs  secondarily,  the  syphilitic  affection  beginning  in  the  fivtiis. 

The  number  of  abortions  is  sometimes  remarkable;  in  one  instance,  under  my 
own  observation,  it  amounte<l  to  thirteen,  the  woman  never  having  iirought  forth 
»  bealthy  infant.  Coses  of  three  or  four  successivo  accidents  of  tliis  kind  arc  by 
no  means  ancomraon.  Now  and  then  a  woman  will  abort  several  times  ctmsecu- 
tivfly, and  then  be  delivered  of  an  apparently  healthy  child;  1  say  n|i[mreiitly  jieidlhy, 
for,  althou<;h  the  new  being  may  be  perfectly  pUnnp  and  fat,  and  exhiltit  all  the 
ODtwanl  siens  of  the  most  perfect  integrity,  yet  generally,  in  a  very  few  weeks,  it 
»ill  be  found  to  present  unmistakable  marks  of  decay  an<l  disease.  The  first  thing 
that  i»  usually  noticed  is  that  it  loses  flesh  .ind  strength,  liecoming  gradually  thin 
•nd  puling,  and  lonking  as  if  it  had  been  withered  by  the  sudden  drying  up  of  its 
juices.  The  skin,  of  a  dingy,  muddy,  sliri veiled  appearance,  hangs  about  in  loose,  soft 
folds.  The  countenance,  shrnnken^j  wan,  and  ghastly,  resembles  that  of  a  man  of 
»»enty-five  or  eightj',  instead  of  :ui  infiint  a  few  weeks  old.  The  voice  is  husky; 
Ibe  respiration  is  snuffling;  the  throat  is  sore;  the  gums  are  red  nml  spongy; 
the  lips  and  anus  are  fissured;  and  the  hody  is  covereil  with  co|iper-<'ifl<)rt'd  erup- 
lionn,  ugnally  of  the  scaly  kind,  and  intermixed  with  tubercles,  rurulent  ophlhitlinia 
i«not  imcomraon,  the  inflammation  coming  on  within  two  or  tliree  d.nvs  after  !>irth, 
38(1  generally  ending  in  total  blindness.  !n  some  eases  numerous  superficifd  ulcers 
are  found  upon  the  surface,  attended  with  a  thick,  tenacious  discharge,  and  a  hard, 
widish,  characteristic  base.  The  hair  olYcn  drops  off  in  large  quantity,  both  >m  the 
Kalp  and  on  the  rest  of  the  body.  The  well-<loveloped  node  and  orcliitis  are  of  rare 
occurrence  in  infantile  syphilis.  Death,  under  such  circumstances,  is  seklom  (vro- 
twrte(l  Ijcyond  the  first  three  or  four  weeks  after  birth.  Oceastonally,  the  patient 
Owy  reach  the  end  of  the  second  or  third  year,  and  in  exeeptiiuinl  instances  life  may 
even  be  prolonged  until  after  the  period  of  pubt^rty,  the  in«lix  idual  having  a  stunted, 
«rkly  growth,  accompanied,  perhaps,  with  deeji  ulcerationH  of  the  throat,  i)alate,  nose, 
wdakin,  disease  of  the  teeth,  esjiecially  of  the  upper  centrrti  incisors,  caries  «(  the 
Ixties  of  the  extremities,  and  stiffness  of  some  of  the  jirincipal  joints.  Few  children 
Kwver,  and  those  who  do  are  doomed  to  drag  out,  a  miserable  existence,  generally 
•ujudsi  the  most  loathsome  and  disgusting  deformities. 
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Infantile  Byphilitio  ernptions  are  liable  to  be  mistaken  for  BOtne  of  the  more 
mou  affpctions  of  the  skin  incident  to  early  cliildhood,  and  liie  diagnosis  is.  tljereforc, 
not  nnlVequently  environed  with  great  difllculty.  In  obscure  cases,  the  ch  iff  reliance 
is  tu  be  ])Iacod  upon  tbe  bistory  of  the  attack,  and  other  concomitant  circumstances. 
From  three  to  four  weeks  after  birth  is  the  average  period  of  tbe  appearance  of  the 
cutaneous  affections,  tbe  sole  of  tbe  foot,  the  buttock,  scrotum,  face,  chest,  sud  inside 
of  the  thigh  and  arm  being  the  parts  originally  involved.  The  surface  imtuediutely 
around  the  eruptions  is  of  a  copjjery  or  reddish-brown  color,  a  condition  very  diiferetit 
from  what  is  observed  in  onliuary  diseases,  especially  eczema,  lichen,  prurigo,  and 
lepra,  with  which  they  are  most  liable  to  be  confounded.  Besides  this,  wbicb  is 
always  a  most  important  symptom,  diagnostically  considered,  tbe  general  appearance 
of  tbe  infant  shows  that  it  has  received  a  severe  shock ;  it  is  tbiu  and  emaciated, 
and  progressively  fails  to  an  extent  and  in  a  manner  altogether  unusual  in  common 
cutaneous  maladies.  The  old,  withered,  and  shrivelled  look  of  the  child  is,  of  itself^ 
almost  characteristic  of  the  disease;  tbe  snuffling  is  another  important  element  in 
the  discrimination  of  the  case, and  too  much  stress  cannot  be  laid  upf>n  the  mottled, 
dingy,  or  muddy  state  of  the  skin-  The  bistory  of  the  case  will  usually  show  that 
the  parents  have  been  the  subjects  of  syphilis,  or  that  they  are  actually  suffering 
under  it. 

Much  stress  has  of  late  years  been  laid  upon  the  condition  of  the  teeth  as  a  dlag* 
nostic  sign  in  hereditary  infantile  syphilis,  attention  having  lirst  been  directed  to  the 
subject  by  Mr.  Hutchinson,  of  London.  The  disease  occurs  chiefly  in  connection 
with,  or  as  a  result  of,  s|>ecific  stomatitis,  and  displays  itself  more  particularly  in 
the  upper  incisors,  although  tbe  lower  incisors  and  even  the  canine  teeth  occasion- 
ally particij»ate  in  the  morbid  action.  The  first  evidence  of  the  disease  generally'  is 
a  dirty,  <ling3',  or  light  brownish  appearance  of  tbe  enamel  of  the  central  and  after- 
wards of  the  lateral  incisors,  which  soon  begin  to  soften  and  crumble  away,  tbe  child 
ultimately  becoming  edentulous.  Both  sets  of  teeth  are  cut  prematurely,  as  well  as 
very  irregularly,  as  it  respects  their  position  in  the  jaw;  and,  unless  the  constitu- 
tional taint  is  early  eradicated,  the  permanent  are  doomed  to  share  tbe  same  fate  as 
the  temporary,  although  they  are  destroyed  leas  rapidly. 

Mr.  Hutchinson  considers  the  upper  central  incisors  as  the  test  teeth  of  heredi- 
tary s>'philis.  "When  first  cut,"  he  remarks,  "these  teeth  are  uncommonly  short, 
narrow  from  side  to  side  at  their  edges,  and  very  thin.  After  a  while  a  cresccntic 
portion  from  their  edge  breaks  away,  leaving  a  broad,  shallow,  vertical  notch,  which 
is  permanent  for  some  years,  but  between  twenty  and  thirty  usually  becomes  oblite-^ 
rated  by  the  premature  wearing  down  of  the  tooth.  The  two  teeth  often  converge, 
and  sometimes  they  stand  widely  apart.  In  certain  instances,  in  which  the  notching 
is  either  wholly  absent  or  but  slightly  marked,  there  is  still  a  ^wculiar  color,  and  a 
narrow  squareness  of  form,  which  are  easily  recognizinl  by  the  practised  eye."  Thft 
characteristic  appearances  of  infantile  syphilitic  teeth  are  well  illustrated  in  figs.  S3 
and  84. 


Fig.  68. 


Fig.  84. 
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B/phUtUo  PeTnukosDt  Tc«th. 


The  eye  also  frequently  suffers  in  inherited  syphilis.  Iritis  and  corneitia  are  the 
affections  most  commonly  mot  with.  They  are  both,  according  to  Mr.  Hutchinson, 
more  frequent  in  female  llian  in  male  children,  an«l  they  occur  alike  in  tlie  wulMetl 
ami  in  tlio  half-starved.  Iritis  seldom  appears  hclore  the  fll'lh  month, and  is  usiiuUy 
atteu<lf(l  with  an  abundant  effusion  of  lym]>h,  with  great  danger  of  occlusion  of 
tin?  pnpil.  Corneitia  is  most  frequent  from  the  eighth  to  tlie  fifteenth  year,  ami  is 
almost  invariably  associated  with  a  dwarfed  and  notched  condition  of  the  permanent 
central  incisor  teeth  of  the  upper  jaw.  It  generally  gives  rise  to  marked  opacity j 
of  tbe  cornea. 
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Nodes,  bjpertTophy,  and  other  aflections  of  the  bones  of  tlie  extremities  are  verv 
uncoinmun  in  inl'aiils;  l)iit  sutlicieiitly  frequent  in  eiiiUtren, especially  in  the  liumeru)^. 
radias,  and  iiliia,  wLieli  oecasioiially  suHer  simnltaneously.  Noiles  of  the  phalange* 
of  the  fingers  are  sometimes  ohsf  rved.  Quit^  a  nmnlx-r  of  such  caaes  have  la-en 
under  my  care  at  the  College  Clinic,  and  I  havi-  also  rcfieatedJy  met  with  the  disease 
in  private  practice.  In  h  few  of  I  he  cases  the  atf'ectinii  was  congenital.  The  giininiy 
matter  is  generally  deposited,  cither  siniultatieously  or  >«iiccessively,  in  the  arcui.ir 
osseous  tissue  and  between  liie  Iwne  and  periosteum,  leading  to  great  enlargement 
and  deforiuity,  attended  with  livid  discoloration  of  the  skin,  and  more  or  less  pain, 
followed,  at  length,  by  suppuration  rind  a  bad  form  of  ulcer,  often  involving  sevenil 
of  the  phalanges  and  evi-u  the  contiguous  joints..  Nodes  in  cluhlren  are  occasionally 
maltiple.  It  is  a  curious  fact  that  the  Ijoncs  of  the  lower  estreniilies,  which  so  fte- 
qui-ndy  sutler  from  syphilis  in  the  adult,  are  sehhmi  involved  by  this  disease  in  vcry 
yoaus:  subjects. 

Inherited  syphilitic  hypertrophy  of  the  osseous  tissue  occasionally  exists  in  a 
retnarkahle  degnn?,  as  in  a  case  at  the  College  Clinic,  in  IsdT,  in  n  laii,  fourteen  years 
of»<;L',  in  which  the  disease  was,  apparentl}-,  entirely  limited  to  the  ra<lius,  which  was 
enlnr^eH  in  a  most  extraordinary  flegree,  l)oth  in  lenglh  and  thickness,  from  one  «'nd 
to  the  other.  The  wrist  and  elbow  joints  were  iifirmftl.  The  right  ana  liad  been 
$mpnl.iled  nt  the  shoulder  some  months  previously,  on  acconnt  of  necrosis  of  the 
hwwiand  shaft  of  the  Inimenis,  attended  with  destruction  of  the  articular  cartilage, 
tud  great  exhaustion  from  pain  and  soppnrntion.  No  im|iression  could  Ik-  made 
spon  the  bypertrophied  bone  by  any  treatment,  local  or  constitutional,  that  could  I* 
dfviaed. 

Syphilitic  periostitis  is  very  uncommon  in  infants,  for  the  reason  that  in  them  all 
kinds  of  syphilitic  afl'ections  are  secondary,  nliereas  in  cliildret)  they  are  tertiary. 
Xoetiirnal  pains  are  of  rare  occurrence  as  lui  oti'ect  of  inherit^-d  sy|>hiliB. 

The  gummy  tumor  of  the  hcvTrt  is  probably  much  more  frequent  in  hereditary 
syphilis  than  is  generally  supposed.  The  disease  has  been  studied  with  great  cure 
by  I'mfessor  V'irchow,  who,  in  1808,  showeil  nie  numerous  preparations  illustrative 
of  it«  nature  and  history.     The  liver  also  occasi<jnally  suffers  in  a  similar  manner. 

The  occurrence  of  hereditary  syphili;^  is  ocr'.asionally  pust|>onefl  until  a  very  late 

pPfiixl,  us  the  filt:eenth,  eighteenth,  or  twentieth  year;  and  there  is  reason  to  believe 

tliit  the  poison  may  remain  latent  in  the  system  even  for  a  much  longer  period.     It 

_^Wn  intere-sting  fact  that  the  subjects  of  hereditary  syphilis  are  either  insnscpptil)le 

'<f  liriinary  syphilis,  or,  if  they  contract  the  malady,  that  they  sufler  from  it  in  a 

motlifled  form. 

Trfotmetit — The  treatment  of  infantile  syphilis  is  prophylactic  and  curative.  If 
the  mother  be  sn9j>ected  to  he  lalxiring  under  a  constttntLoiial  tfiint,  as  she  justly 
■Bay  he  if  she  has  had  severnt  consecutive  a)>orti<Mis  or  miscarriages,  or  if  she  is  in 
iiilirm  health,  with  eruptions  u]ion  the  skin,  a  plentiful  discharge  from  the  vagina,  or 
ill  ulcerated  condition  of  the  neck  d'  the  uterus,  she  should  1k'  promptly  put  upon 
» course  of  mercury'  and  a  pro|K'rly  regulated  rliet,  in  oider  tn  prevent  the  ill  effects 
of  the  contaminated  state  i>f  ln>r  blood  upon  the  fietua,  and  thus  fiuible  the  latter  to 
attain  its  full  growth,  and  the  full  period  of  gestation.  The  mercurial  course  should 
l«  chronic,  not  acute,  and  as  gentle  as  i>ossitile,  lest  it  shftuhl  excite  ahorlion  ;  and 
in  most  cases  it  will  Ije  beneficial  to  associate  the  mineral  with  the  iodiiie  of  potassium 
Mdsome  prej)aration  of  iron,  with  a  view  \o  a  tiuiic  effect  upon  the  general  system, 
*hich,a8  already  stated,  is  usually  in  an  impaired  and  cnchectic  condition,  and,  there- 
f^fe,  in  need  of  great  attention  to  raise  it  to  its  normal  level.  The  diet  should  be 
•"ilil  and  nutritious,  the  clothing  warm,  and  ilie  jmlient  well  su]»pliefl  with  fresh  air. 
As  ftoon  as  the  child  is  born  it  should  he  taken  from  its  infected  mother,  and  con- 
fiilwl  U)  a  sound  wet-nnrse,  as  an  appropriate  fliet  is  absolutely  essential  to  its  pre- 
•"tvation.  If  no  suitable  wet-nurse  can  J*  obtained,  it  shoulrl  have  an  abmubtut 
supply  of  fresh  cow's  milk,  or,  what  is  l>ettcr,  of  the  milk  of  tlie  ass,  which  njv 
pKBclieB  nearer  to  human  milk,  in  some  of  its  more  important  properties,  than  that 
of  nuy  other  animal.  The  body  and  limbs  should  be  well  prcftected  with  flannel, 
tnd  frequently  bathed  with  tepi<l  waf<T,  im|iiTgnat('d  m  ith  bran,  .'itnnli,  or  mnrilage, 
ttpeoially  when  there  are  enqitinns,  fissures,  or  ulcers  upon  the  skin.  An  nhnndaiit 
Mpply  of  pure  air  will  ive  imlispcnsalile.  The  fact  is,  too  mnoh  attenti«in  cannot  be 
I«ud  to  hygienic  measures.  Cod-liver  oil  will  prove  a  valuable  ailjnvant  in  all  cases 
•here  it  agrees  with  the  stomach.     When  the  disease  is  associatwl  with  anemia  and 
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cohlness  of  the  extreiuitiefl,  quinine  and  iodide  of  iron  mast  be  employed,  in  com- 
biimlion  witli  brandy,  whiskey,  wr  milk  punch. 

Tlit^  most  impoi'taiil  iiilfrnal  reintnly  is  mercury,  and  it  in  here  that  this  article 
often  tlisplays  lis  ellerts  to  the  greatest  advantage  in  neutralizing  the  specific  virus. 
If  any  one  should  l»e  iiu'lined  to  doubt  the  efficacy  of  tliit*  medicine,  as  an  anlitiy[»hi- 
litic  agent,  liis  skepticinm  will  soon  vanish  if  he  will  take  the  trouble  to  watch  the 
progress  of  the  treatment  and  the  good  results  that  will  be  sure  to  follow  it.  If  it  is 
not  positively  a  specific,  it  approaches  as  nearly  to  this  property  in  this  disease  ae 
anything  well  can,  i|tiinine  in  intermittent  fever  hardly  excepte<l.  The  form  of  exhi- 
bition is  the  iiichloride,  in  doses  varying  from  the  fortieth  to  the  fiftieth  of  a  gmio 
three  times  in  the  twenty-four  hours,  dissolved  in  distilled  water,  or,  when  there  is 
need  of  a  tonic,  in  a  few  drops  of  Iluxhatirs  tincture  of  bark.  This  should  be  steadily 
cfititiuued,  witli,  now  and  tlien,  a  few  days'  intermission,  for  a  number  of  weeks,  not 
only  until  all  disease  is  apparently  gone,  but  for  a  considerable  jieriod  after;  and  it 
will  be  well,  for  the  sake  of  the  more  complete  erailication  of  the  poison,  occwsiomdly 
to  recur  to  tlic  remedy  until  the  child  is  several  years  of  age.  When  the  disease 
proves  obstinate,  the  bichloride  mny  generally  be  advantageously  conjoined  with 
the  iodide  of  potassium,  from  the  fourth  to  the  eighth  of  a  grain  of  the  latter  being 
given  with  each  dose  of  the  salt,  according  to  the  age  of  the  child. 

When  the  disease  comes  on  at  a  late  iteriod  of  life,  as  after  the  eighth,  tenth,  or 
fifteenth  year,  the  l>est  pLin  is  to  use  at  once  liberal  doses  of  iwlide  of  potassium,  ns 
from  three  to  five  grains,  in  combination  with  the  tenth  of  a  grain  of  bicldoride  of 
mercury,  three  or  four  times  in  the  twenty-four  hours.  TIiTs  treatment  is  particularly 
indicated  in  aftections  of  the  ey^,  ear,  throat,  nose,  and  bones.  When  corrosive 
sublimate  disagrees,  or  does  not  seem  to  reach  the  case,  the  most  suitable  substitute 
is  calomel. 

When  the  body  is  covered  with  sores,  pustules,  or  tubercles,  a  gentle  course  of 
mercurial  fumigation  will  be  advisable,  groat  care  being  taken  n<»t  to  carrj'  it  to  such 
an  extent  as  to  induce  debility.  Mild  dressiugs  may  be  used  in  the  intervjils,  of  which 
the  best  are  very  weak  preparations  of  oxide  of  zinc,  sulphate  of  copper,  oil  of  cade, 
or  acid  nitrate  of  mercury,  in  the  form  of  unguent. 

When  bichloride  of  nurcury  is  inellicient  or  jirejudicial,  the  gray  powder  may  be 
employed,  or,  what  is  preferable,  because  not  liable  to  cause  gastro-intestinal  irrita- 
titMi,  inunctions  with  mild  mercurial  ointment,  from  half  a  dr.ichm  to  a  drachm  lK?ing 
rul)hL>d  upon  the  inside  <if  the  thighs  once  a  da^',  the  surface  l>eing  kept  constantly 
covered  with  a  pie<e  of  ttanncl.  The  treatment  should  be  continued  for  several 
weeks,  until  all  evidence  of  the  disease  has  disappeared. 


BTPHILIZATION, 


Within  the  last  quarter  of  a  century,  attention  has  been  directed  by  different  ob- 
serA'ers  to  the  subjeet  of  sy|)hilizalion,or  the  cure  of  syphilis  by  iimculation  with  the 
virus  of  chancre.  As  early  as  1S44,  l>r.  Auzios-Turennc,  in  attempting  to  transfer 
8yi)hili3  from  man  to  the  moTdicy,  was  struck  with  the  fact  that,  when  the  inocula- 
tion was  repeated  a  number  of  times,  the  tissues  to  which  the  matter  was  applied 
were  at  length  rendered  completely  insusceptible  to  its  influence.  To  the  condition 
tliu.^  obtained,  he  applied  the  term  .^iyphilization.  Believing  that  the  treatment 
might  prove  advantageous  to  the  human  system,  he  accordingly  institutefl  some  exjieri- 
meiits  upon  man,  but  the  results  of  his  ob.servations  were  not  given  to  the  profession 
until  after  (he  publication  of  the  memoir  of  Dr.  Sperino,  of  Turin,  in  1851.  In  this 
memoir  numerous  experiments  are  detniled,  going  to  show  that  constitutional  syphi- 
lis may  be  successfully  cured  by  repeated  inoculation.  More  recently  the  subject  has 
engaged  the  attention  of  other  observers,  more  especially  of  Dr.  lloeck,  of  Norway, 
the  results  of  whose  labors  have  been  widely  disseminated  through  the  medical  press 
of  Europe  and  America. 

According  to  Dr.  Hoeck,  syphilizntion  is  jnstiflable  at  all  periods  of  life,  htit  it 
should  only  be  resorted  to  after  the  development  of  secondary  symptoms;  for,  as 
long  as  the  ilisease  is  in  its  primary  stage,  inoculation  would  lie  improper,  as  it  can- 
not [Mwitively  be  determined  beforehand  whether  the  constitution  will  become  tainted 

not.     The  earlier  the  treatment  is  commenced  the  better,and  the  etfect  will , 
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be  the  more  prompt  and  decisive,  when  the  patient  has  not  been  snbjec'te<l  to  niiy  i»ri>- 
vions  mercurial  course,  as  tins  renders  the  system  more  stubboru  to  its  influence,  jitu I 
more  prone  to  relapses. 

The  inoculation  is  performed  with   the  virus  of  chancre,  and  it   is   immateri.nl 
whether  the  matter  is  taken  from  au  itidumted  or  nou-iiidurated  sore.     The  parts 
selected  for  the  operation  are  tije  trunk  jaul  liie  itiside  of  the  thighs  and  arms.     In  a 
few  days  pustules  will  form,  the  matter  of  which  must  be  inserted  into  the  skin 
until  no  further  ellects  result,  when  tlie  virus  of  the  primary  sore  must  again  be  em- 
ployed, and  the  same  course  pursued  as  before,  until  the  system  is  I'endered  completely 
unimprensible.     It  will  sometimes  require  the  use  of  a  new  vims  five  or  six  times, 
tietore  thorough  constitutional  imraunily  is  secured.     The  symptoms  generally  begin 
to  abate  in  from  four  to  six  weeks,  but  it  may  take  many  months  or  even  an  entire 
year  before  the  disease  is  perfectly  eradicated  ;  the  average  period  being  about  134 
cl»Ts.     It  will  be  found,  upon  every  repetitinn  of  the  inoculation,  that  the  pustules 
Hul  ulcers  become  less  and  less,  and,  also,  that  they  gradually  lose  their  specilic  ap- 
pearance and  character. 

In  regard  to  the  value  of  syphtlization,  it  is  obviously  impossible,  at  present,  to 
form  any  definite  opinion.  Dr.  Boeck  li.-is  CMriHslifd  the  statistics  of  i>02  cases,  treated 
inllie  hospital  at  Christianiaiof  which  42!i  took  no  mercury.  Of  the  latter,  384  were 
eomplelely  cnred.  In  the  remainder  the  disease  relapsed,  lie  declares  that  the 
gui'tess  in  bis  private  practice  was  still  more  flattering.  The  treatment,  however,  is 
not  only  tedious,  but  so  exceedingly  filthy  and  disgusting  that  it  can  never  be  gene- 
rally nflopted.  Besides,  a  surgeon  may,  by  its  employment,  render  himself  liable  to 
prosecution  and  heavy  fine,  as  in  a  case  which  occurred  not  long  ago  in  France. 

It  would  seem  highly  probable,  from  the  recent  obsen'ations  of  Mr.  I^ee,  of  Lon- 
rlnn, aiidthe  exjwriments  of  Dr.  Lindwurm,  of  Munich,  that  the  alleged  lieucficial 
effects  of  syphilization  are  due,  not  to  any  specific  influence  of  the  inoculation 
*ilh  the  syphilitic  virus,  but  to  the  depurating  etfcct  of  the  resulting  idcers  upon 
the  system,  the  continurtiis  suppuration  serving  as  a  salutary  drain.  The  liavarian 
physician  subjectetl  fourteen  syphilitic  patients  to  pustulation,  with  tartar-mictic 
ointment,  keeping  up  a  continuous  crop  of  sores  in  different  localities  by  repented 
inonctions,  with  the  effect,  in  a  numbi-r  of  cases,  of  the  most  surprising  improvement 
in  the  symptoms.  It  is,  therefore,  evident  thsit  the  same  hunefit  may  be  obtained  by 
Ik  much  more  desirable  mode  of  treatment  than  Bypliilization, 


CHAPTER    X. 

WOUNDS  AND  CONTUSIONS. 
BEOT.  I. — GENERAL  CONSIDERATIONS. 

Tirt  term  wound  is  a  generic  one,  employed  to  designate  all  injuries  attended  with 
» division  of  tissue,  inflicted  by  sharp,  pointed,  or  blunt  instruments  and  iveapons 
of  every  description.  The  breach,  or  solution  of  continuity,  may  be  apparent  or 
coucealetl;  that  is,  upon  and  in  the  skin,  as  well  as  tlie  more  deep-seated  structures, 
ortlif  skin  may  retain  its  integrity,  and  the  wound  be  strictly  subcutaneous. 

Wounds  are  constantly  made  by  the  surgeon  in  the  legitimate  exercise  of  his  pro- 
fessional duties,  as  in  the  removal  of  limbs,  tumors,  anil  urinary  calculi,  and  in  the 
restoration  of  lost  or  mutilated  parts.  In  general,  however,  they  are  inflicted  acci- 
•lentiilly,  and  hence,  as  this  may  happen  in  a  great  variety  of  ways,  they  are  very 
properly  arranged  under  different  heads,  according  to  the  manner  in  which  they  are 
produce<l.  Tims,  a  woimd  is  said  to  be  incised  when  it  is  caused  by  a  sharp  instrii- 
•nent;  lacerated,  contused,  or  bruised,  when  it  is  made  by  a  blunt  body;  punctured, 
*ben  the  weapon  is  narrow  ami  jiointed.  A  gunshot  wound  is  a  breach  infiicte*!  by 
»  Wl.  In  a  ix)isone<i  wound  the  tissues  are  inoculated  with  some  peculiar  virus,  either 
•wreted  by  an  appropriate  apparatus  in  the  bodies  of  certain  auinnds,  .is  the  bee  or 
«t»»ke;  contained  in  the  salivary  fluid,  as  in  the  dog  in  hydrophobia;  or  developed 
»fler  death,  as  in  the  human  subject  in  the  dead-house.     The  term  penetrating  la 
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employed  when  the  wound  communicates  with  a  cavity,  as  a  joint,  the  chest,  or 
abdomen. 

Wounds  are  also  ^enrrally  named  according  to  the  region  of  the  body  which  tfi 
occupy,  or  the  partifuhir  tissues,  oiiran,  ur  cavity  which  they  affect  and  intei 
Thus  it  is  the  custom,  in  common  parlance,  to  speak  of  wounds  of  the  head,  neck, 
cliest,  abtlomen,  and  extremities;  of  wounds  of  the  skin,  muscles,  tendons,  vessels, 
and  nerves;  of  wounds  of  the  stomach,  heart,  lungs,  liver,  and  brain,  and  of  wounds 
of  the  joints,  pleura,  pericardium,  and  peritoneum. 

Finally,  wounds  may  be  superficial  or  deep;  recent  or  old  ;  simple  or  complicated ; 
ol>Iique,  transverse,  or  longitudinal.  The  mefining  of  these  terms  is  too  obvions  to 
require  explanation.  The  most  common  complications  which  attend  their  occurrence, 
or  which  arise  during  their  progress,  are,  hemorrhage,  the  presence  of  foreign  matter, 
abscesses,  mortification,  erysipelas,  pyemia,  and  tetanus.  These  accidents,  whether 
in  their  individual  or  combined  capacity,  often  completely  change  the  character  of  a 
wound,  rendering  complex  what  was  originally  [•erbaps  perl'fcily  simple,  and  dan- 
gerous what  was,  in  the  first  instance,  perhaps  so  inBigniflcant  as  hardly  to  attract 
serious  attention. 

The  characteristic  features  of  wounds  will  be  pointed  out  in  connection  with  the 
different  classes  of  injuries  to  which  they  relate.  Tlic  prognosis  ami  treatment  will 
also  receive  due  attention.  It  will,  therefore,  be  suflitieiit  here  to  state,  in  general 
terms,  that  they  are  all  ])roductivc,  each  in  its  own  peeulinr  w.iy,  of  more  or  less  pian 
and  beuiorrhage,  and  that,  in  most  cases,  there  is  marked  retraction  of  their  e^lgca, 
caused  either  by  tlieir  natural  resiliency,  or  by  the  vulnerating  body.  The  principal 
exceptions  to  this  rule  arc  in  punctured  and  gunshot  wounds,  in  which,  from  the 
peculiarity  of  their  sliape,  and  the  manner  in  which  they  are  inflicted,  the  Is 
piicnomeuon  is  very  uncommon. 

A  not  unfiequcnt  occurrence  after  wonnds,  especially  in  nervous,  irritable  snbje 
ia  spfism  of  the  muscles,  often  accompanied  with  violent  pain  and  twitching.  Such 
an  effect  may  follow  u[tou  almost  any  injury  of  this  kind,  however  iusiguiflcant,  Imt 
is  most  common  in  inmctured,  lacerated,  and  gunshot  wounds,  iit  which  it  not  nnfre- 
qucnlly  entails  the  most  frightful  suffering.  The  stump,  after  amputation  of  the  log 
and  thigh,  sometimes  jerks  and  twitches  in  the  most  distressing  manner  for  hours 
and  even  days  together;  and  spasm  of  the  musi-les,  in  conqxiund  fractures,  is  one  of 
the  most  common  causes  of  di?*[jlaceinent  of  the  ends  of  the  fragments,  as  well  as, 
in  many  cases,  a  source  of  great  pain  and  annoyance.  The  spasm  generally  occnrs 
in  paroxysms,  coming  on  during  sleep,  and  suddenly  waking  up  the  patient,  very  much 
as  in  coxalgia  and  disease  of  other  joints.  The  muscular  movements  are  occasionally 
ver}'  slight,  amounting  to  a  mere  quivering  of  very  transient  duration,  and  unattenc 
with  an}'  starting  or  jerking. 

Eniphifttema  is  occasionally  noticed  in  and  around  wounds.  It  comes  on  at 
variable  period  after  the  receipt  of  the  lesion,  and  manifestly  depentis  u|)on  different 
causes.  Thus,  in  wountls  of  the  neck,  chest,  and  abdomen  it  is  usually  owintr  to  an 
escape  of  air,  respecLiveh',  from  the  windpipe,  lungs,  and  intestines.  In  another 
class  of  cases,  it  is  proliably  due  to  the  accidental  intro<lnction  of  the  air  at  the 
moment  of  the  injury,  or  to  the  enlnnglenient  of  the  external  air  among  the  tissues 
from  the  peculiar  valve-like  shape  of  the  wound.  Sometimes,  again,  it  is  apparently 
caused  by  the  d.eeom|>osition  of  effused  fluids;  and  eases  arise  in  which  it  is  evidt 
dependent  upon  the  gas  generated  during  the  |)rogress  of  traumatic  gangrene. 

However  induced,  the  exciting  cause  of  the  emphysema  should  always  bo 
gently  inquired  into,  as  this  must  necessarily  exercise  an  important  influence  upon 
the  prognosis  and  treatment  of  the  case.  When  preseut  immediately  after  the 
receipt  of  the  woun<l,  it  is  eviilent  that  it  cannot  be  due  to  gangrene  or  to  the  ilecom- 
position  of  effused  fl<n<ls,  but  that  the  air  must  have  found  its  way  in.  either  IVom 
the  exterior  or  through  some  natural  cavity.  Tlie  emphysema  is  generally  m<»re  or 
less  circumscribed,  occurring  as  an  irregular  tumor,  of  a  soft,,  crepitating  eharacttfr; 
but  cases  occur,  as  in  wounds  of  the  neck  and  ehest,  in  which  it  may  occupy  almost 
»n  entire  limb,  if  not  the  greater  portion  of  the  liody. 

The  scari^  left  by  wountls,  even  by  the  most  simple  incision,  are  sometimes  followed 
by  great  disHgurement ;  and  now  and  then  they  arc  transformed  into  keloid  growths., 
with  a  remarkable  recurring  tendency  after  estirpatinn.  A  cicatrice  occasionally 
presents  an  unhealthy'  a8[>ect  from  the  constant  irritation  to  which  it  is  subjected  by 
the  friction  of  the  patient's  clothes.     A  morbid  cunilitiou  of  the  system,  especi 
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gcurvy  and  anemia,  may  also  niatorinlly  influence  tbe  nature  of  such  a  product. 
>Vounils  made  Ity  glass,  Bpliiitprs  ol"  wood,  nails,  and  similar  Itodies,  are  excfediiigly 
prone  to  be  followed  by  laiseeraly,  in<hirate<l,  loueh,  and  troublesome  scars. 

Foreign  bodies,  containing  coloring  niattor,  niiiy,  if  retained,  leave  a  cicatrice 
permanently  in  a  dark,  unseemly  condition.  Tlie  princiim!  substances  likely  to 
l^itse  bueh  an  H|i|>earuuce  are  gunpowder  and  coal,  lintbof  wliieb  areolteu  po  firmly 
luil-ieflded  in  tbe  skin  as  to  render  it  extremely  ditticult  to  dislodjre  them. 

Tbe  nature  of  tlie  cicatrice  is  ficnerally  materially  iuflnenced  by  llie  character  of 

ibe  granulations  which  precede  its  tieveloprncnt.     If  these  are  firm  and  licalthy,  the 

cicatrice  will  be  likely  to  be  so  too;  but  if  they  are  larji;e,  sofhlen,  and  axiematous, 

it  will  inevitably  be  soft  and  thiji,  abnormidly  vascular,  of  a  i'liunh  color,  and  prone 

to  ulceration  and  even  ^rangrene.     Scars,  to  which  this  dc«criiitton  apfylies,  are  most 

common  in  feeble,  anemic  subjects,  and  ait  eviilently  due  t(»  a  defective  state  of 

Vbe  vital  powers  interfering  with  nuinlion  and  tbe  [irocesa  of  repair. 

Painful  scars  are  very  common  after  ara|>utalions,  owinsj  to  some  peculiar  change 
wrotiijlit  in  tbe  terminal  portions  of  the  nerves  aller  such  operations.  Lacerated, 
contus!fd,  punctured,  and  <:unshot  wounds  are  not  nnl'reiinently  followed  by  similar 
aWtfCXs.  The  pain,  wiiich  often  assumes  a  neuralgic  character,  is  liable  to  serious 
exacerbations  from  the  most  trivial  causes,  especially  ev|»o«ure  to  cold,  atmospheric 
viansitmh'S,  and  disorder  of  the  genernl  health,  ntid,  frrnti  its  persistency  and  obsti- 
ucy,  may  become  a  source  of  great  suffering  and  annoyance,  rendering  life  perhaps 
itinost  insupportable. 

Kdiiid  tiimors  often  form  upon  scars  without  any  assignable  cause,  even  after  a 
woiiHfl  has  healed  apparently  in  the  most  kindly  manner.  Tlie  degeneration  usually 
a|ijK;ars  within  the  first  few  months  after  the  closure  of  tbe  wmind,  forming  a  hard, 
firm,  irregidar  cicatrice  of  a  fibrous  or  fibro-plastic  character,  more  or  less  unseemly, 
thescatof  frequent  itching  and  annoyance,  and  liable  to  reiHiHulation  after  extirpation. 
Finally^  scars  left  after  tlie  healing  of  wounds  sonietiuies  take  on  cnrcinoinatons 
action,  the  most  common  fonn  in  which  it  appear.s  l>eiiig  the  epithelial.  8nch  an 
occurrence  is  most  frequent  in  old  scars,  constantly  irritated  by  pressure,  friction, 
aiul  other  causes  of  disease. 

1.   MODE  OF  DRESSINQ  AND  TREATINO  WOUNDS. 

The  most  important  retentive  means  in  the  treatment  of  wounds  are  adhesive 
plaster  and  sutures,  aided,  if  necessary,  by  the  bandage  and  attention  to  tbe  position 
uftlie  injured  parts. 

There  are  various  subst.tnces  which  are  endowed  with  adhesive  properties,  and 
fliicli  are  therefore  well  adapted  to  retain  the  edges  (d'a  wound  in  contact  with  each 
other.  Those,  however,  which  are  usually  etnployed  for  this  purpose  are  the  common 
iwihwive  plaster,  collodion,  and  isinglass  ]ihister. 

Tlie  old  adlifisi^e.  plaxh-r  is  composed  of  resin  and  plaster  of  lead,  in  the  pro- 
portion of  six  ounces  of  the  former  to  thirty-six  of  the  latter,  melted  together  over 
*gwitle  fire,  and  spread  smoothly  by  machinery  n[ion  muslin,  which  is  then  rolled 
"pi  I»rolccted  from  the  air,  and  kept  in  a  cool  place  ready  ftir  use.  The  addition  of 
a  lillle  soap  renders  it  more  pliable,  and  jjievents  it  from  cracking  in  cold  weather, 
without  impairing  any  of  its  i>roj>erties.  To  attain  the  same  eml,  sonie  pharmnceu- 
lisUi  are  in  the  habit  of  mixing  spirits  of  turia'utine  with  it,  but  this  is  highly' 
otjjectionable,  as  plaster  so  ]irepared  is  liable  to  irritate  the  skin,  induce  a  tendency 
10  erysipelas  and  idceration.  ami  interfere  with  the  adhesive  proeess. 

The  ]>laster  L*i  cut,  as  occasion  rerinires,  into  suitable  strips  with  scissors,  carrieil 
in  the  direction  of  the  length  of  the  eJMth,  not  in  that  of  its  breadth,  as  it  is  much 
iwre  yielding  in  the  latter  than  in  the  Inrtner,  and  therefnre  liable,  when  it  becomes 
heatfii  by  the  skin,  to  let  the  edges  of  the  wound  g.Tpe  more  or  less.  Trifling  as 
tJiis  precept  may  a[)pear,  it  is  of  great  practical  importance,  and  can,  therefore, 
h-inily  be  t4">o  strongly  insisted  upon.  When  the  wound  occupies  a  limb,  each  strip 
Bhoiiid  be  long  enough  to  embrace  about  three-fourths  of  its  circumference;  on  no 
«W)iint  should  it  completely  encircle  it,  lest  it  im|ie<le  the  return  of  venous  blottd, 
jnd  cause  pain  and  tension.  The  width  of  each  strip  shonld  lie  uniform,  and  sbrould 
*wy,  on  an  average,  from  half  an  inch  to  an  inch,  according  t*"^  the  cxigetK-ies  ol'  the 

Previously  to  applying  the  plaster,  the  surface  of  the  skin  shouhl  be  divested  of 
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hair,  and  well  dried  with  a  soil  cloth,  as  the  least  moisture  prevents  it  from  adhering. 
The  shaving  of  the  parts  is  aece8bai"j'  to  facilitiite  the  removal  of  the  plaster,  whicii 
wonM  otherwise  be  dilliviilt  and  painful,  ami  wliich  might,  hy  its  tractiou,  eveu  seii- 
ously  compromisie  the  .-JiilVty  of  (he  jiilhtsive  process,  'i'hese  impoitaut  preliminaries 
being  disposeil  of,  liletiling  having  coascd,  or  nearly  so,  and  the  edges  of  the  wouud 
Iteiug  carefully  hekl  tugutber  by  an  assistant,  each  strip  is  heated  bj-  holding  its 
back  against  a  pitclicr  filled  with  boiling  water;  or,  instead  of  this,  it  i*i  softened  liy 
ri»pi<lly  passing  over  its  surface  a  sponge  slightly  moistened  with  strong  alcoliol, 
chloroform,  or  snl|iliuric  ether.  The  plaster  is  then  applied  iu  such  a  manner  that 
its  centre  shall  correspontl  with  the  wound,  while  eacli  extremity  firmly  grasps  the 
opposite  side.  If  tlie  wound  is  very  long  and  deep,  the  first  strip  should  be  stretched 
across  the  middle,  whicli  thus  Itecomes  the  starting  point  of  all  the  rest.  The 
interval  between  each  two  strips  should  not,  on  an  average,  exceed  the  eighth  of  an 
iuci),  as  this  will  afford  ample  space  for  the  drainage  of  blood,  serum,  and  lymph, 
of  which  there  will  generally  be  more  or  less  atlex  every  injury  of  this  description, 
jpecially  if  it  be  of  consiileraltle  extent.  Care  must  be  taken  that  the  adhesive 
trips  are  laid  down  in  as  smooth  and  even  a  manner  as  possible;  hence,  the  parts 
should  always  be  put  in  the  jiosition  in  wiiich  it  is  intended  to  keep  them  during 
the  treatment.  If  the  strips  rise  up  in  folds,  or  are  parlially  detached,  they  should 
immediately  be  replaced  by  others,  more  sliilfuUy  apjflied.  Finally,  it  is  very  neces- 
sary, on  the  one  hand,  not  to  invert  the  edges  of  tiie  wound  or  to  draw  them  together 
too  lirmiy,  and,  on  the  oilier,  not  to  approxiniale  them  so  loosely  as  to  endanger 
their  partial  separation.  In  short,  everything  should  be  done  in  the  most  neat,  accu- 
rate, workmanlike  mjuuier. 

Isinglans  plaster  is  not  used  as  much  as  formerly.  It  is  said  to  be  less  irritating 
than  tlie  common  plaster,  and  equally  as  adhesive.  Moreover,  it  is  alleged  that 
isinglass,  whuu  .s(iread  upon  gauze,  will,  by  its  transparency,  admit  of  complete  sur- 
velUanre  of  the  wound,  the  surgeon  being  !ililc  to  witness  the  changes  going  on  in 
and  aruund  it.  Not  withstanding  these  supposed  advantages  over  common  adhesive 
plaster,  my  conviction  is  that  the  latter,  as  prepared  by  the  modern  pharmaceutist, 
is  decidetlly  superior  to  it,  in  every  particular.  The  idea  that  common  adhesive 
plaster  is  apt  to  provoke  erysi])cla.s  and  ulceration  of  the  skin  is  in  great  me-asure, 
if  not  wlioUy,  chimerical ;  at  all  events,  I  have  seldom  met  with  such  an  occurrence. 
Iji  the  nest  place,  it  is  uiuch  stronger  than  isinglass  plaster,  and  therefore  it  atTords 
l.teltrr  support  to  the  parts.  Thirdly,  it  is  less  liable  to  lie  prematurely  detached; 
and,  lastly,  although  it  is  opaque,  yet  as  there  is  always  an  interval  left  btitween 
each  two  strips  for  drainage,  it  is  obvious  that  it  cannot  in  the  slightest  di'gi'ce 
interfere  with  tlie  examination  of  the  wound  and  its  Ticinity.  I,  therefore,  generally 
limit  the  use  of  isinglass  plaster  to  the  dressing  of  Eimall  wounds  or  little  cuts,  and 
employ  the  common  plaster  for  wounds  of  large  size.  The  principles  regulating  its 
appli<-ation  do  not  ditler  from  those  aheady  lai<l  down.  The  strips  should  lie  of 
a])propriate  length  and  width,  and  moistened  on  the  glazed  surface  with  a  sponge 
pressed  out  of  cold  water. 

Glycerine  adhesive  plaster,  employed  by  some  of  our  surgeons,  is  liable  to  the 
same  objectiuus  as  isinglass  plastrr;  it  makes,  however,  a  very  neat  dressing,  and  is 
well  adapted  to  the  more  simple  forms  of  wounds. 

Court  plaster,  as  it  is  called,  is  seldom  used  by  the  scientific  surgeon,  as,  from  its 
irritating  nature,  it  is  very  apt  to  inflame  the  parts,  and  thus  occasion  overaction. 
It  is  composed  of  giitii  benzoin  and  isinglass,  dissolved  in  rectified  spirit,  and 
brushed  over  silk,  with  a  coaling  of  Chinn  turivenline,  to  prevent  it  from  cracking. 

The  stibstanee  known  as  skin  plaster  is  well  adapted  as  a  dressing  for  very  small, 
superficial  wounds,  as  it  is  perfectly  transparent,  very  smooth,  and  non-irritant,  bul 
is  not  strong  enough  for  large  ones.  It  is  composed  of  sheep's  omentum,  coated 
with  a  solution  of  isinglass,  and  is  applied  to  the  parts  previously  wet  with  a 
sponge. 

Collodion,  first  used  for  surgical  pnrposes  by  Dr.  J.  P.  Maynard.  of  Boston,  in 
1847,  consists  of  a,  solution  of  gun  cotton  in  ether,  \\nth  the  addition  of  a  little 
alcohol.  It  is  a  transparent,  colorless  fluid,  of  a  syrupy  consistence,  which,  when 
a[*p]ied  to  a  dry  surface,  allows  of  the  rapid  escape  of  the  ether,  Ic.iving  n  thin, 
bluish  fdm,  possessed  of  remarkjtbly  adhesive  and  contractile  [iroperties.  A«  it  is 
impervious  to  water,  it  is  less  liable  to  lie  iirematurely  detached  than  iHinglas8i,or 
Qommon  resin  plaster.    Put  upon  wounds  or  abraded  surfaces,  it  causes  shari 
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however,  alwaj's  speedily  subsides.  It  may  be  applied  by  meuns  of  a  cumel- 
[Lair  |H.Micil,  or  a  small  brush,  directly  to  the  aliected  parts,  as  in  tlie  case  ol'  small, 
Buperticial  cuts;  or  upon  strips  of  silk,  gauze,  linen,  or  pntt-nt  lint,  of  Huitabk'  widtli 
and  length,  when  tlie  wound  is  so  large  and  deep  an  to  require  firm  suj)(>ort.  As  the 
tther  evaporates  very  rapidly,  the  (Iressinj:  should  l»e  n(i|)lied  witli  us  miieh  ccK^rity 
M  possible,  everything  being  thoroughly  arrano;ed  belorehand,  and  the  edges  of  the 
wound  well  <lried  and  «uj>porl.ed  by  an  assistant.  L'ollodiou  uiiikes  an  exix-llent 
dressing  iu  wounds  of  the  ueek  and  face,  as  well  as  in  other  movable  regions  uf  the 
lodj-,  and  in  all  cases  where  it  is  partioulaily  desirable  to  exclude  the  air. 

Styptic  colloid^  introduced  to  the  notice  of  the  [nofe.ssiou  by   Dr.  B.  W.  Ricli- 
trdsoD)  of  London^  is  a  styptic,  antiseptic,  and  deodiuizer,  and  atTords  a  comj)lete 
meaas  of  excluding  air  from  wounded  or  ulcerated  surfaces.     It  is  composed  of 
xyloidine,  a  substance  resembling  gun  cotton,  dissolved  in  ether  and  saturated  with 
tannic  acid.     Applied  in  a  similar  manner  to  collodiim,  the  blood  and  secretions  per- 
meate the  cotton  as  the  ether  vaporizes,  and  the  albumen  is  coagidnted  by  the  tannic 
»ci<l,  forming  ft  leathery  membrane,  while  the  cotton  gives  substance  and  adhesive 
qii:ilili«'S  to  the  mass.     To  remove  the  dressing,  it  is  onl  v  necessary  to  moisten  it 
iritli  n  mixture  of  alcohol  and  ether,  or  with  alcohol  and  water  warmed  a  little  above 
the  lt'm|ierature  of  the  body. 

Of  late  years  taoutckuuc  has  been  pressed  into  the  service  of  the  surgeon  on 
aocoant  of  its  ailhcsive  qualities,  an  excellent  plaster  being  prepared  from  it  by 
sprc'ifling  a  soluti^in  of  it,  with  a  stiff  brush,  upon  ijauze,  silk,  or  thin  oaltvo,  id\er 
the  f:i->)«ion  of  collodion.  One  great  advantage  which  it  possesses  over  most  other 
material  is  that  it  is  completely  impermeable  by  water. 

The  substance,  whatever  it  ma}'  be,  should  be  retained  until  it  ceases  to  answer 
the  object  for  which  it  was  ajiplied.  The  moment  it  becomes  a  source  of  irritation, 
Iwes  its  hold,  or  obstructs  drainage,  it  slionkl  be  removed,  the  substitute  material 
tdng  always  properlj'  arranged  beforehand,  lest  the  parts  should  b^  unduly  exposed 
tollieau*.  Surgeons  often  err  in  being  too  anxious  to  meddle  with  the  adhesive 
plaster;  too  early  interfereuce  has  a  tendency  to  interrupt  the  mlhe^iive  process,  and 
may,  iu  persons  of  a  bud,  irritable  constitution,  give  rise  to  erysipelas  and  other 
icddents.  I  have,  more  than  once,  after  severe  ojjcratioijs,  retained  all  the  original 
siripg  for  upwards  of  a  fortnight;  until,  in  fact,  complete  cicatrization  had  taken 
place.  Such  good  luck,  however,  is  rare;  and  it  more  generally  happens  that  the 
(ln>**>ings,  {blaster  and  all,  have  to  be  changed  at  the  cud  of  the  second,  or,  at  fur- 
thest, the  third  daj'.  Much,  uf  course,  will  depend,  in  every  case,  upon  the  state  of 
the  Weather,  the  size  and  situation  of  the  wound,  and  the  amount  and  character  of 
the  discharges. 

When  the  wound  is  extensive,  only  a  few  strips  should  be  taken  off  at  a  time, 
otherwise  there  will  be  danger  of  separating  its  edges.  Before  the  dressing  is 
""  iplic'il,  the  parts  sliould  be  thoroughly  cleansed  with  tepid  water,  pressed  from  a 
sponore  held  at  some  distance;  no  wiping  uiust  be  done,  nor  must  the  wound  be 
rudely  squeezed.  An^'  matter  that  nniy  Hx;  at  the  bottom  or  between  its  edges  should 
be  pressed  (uit  in  the  most  gentle  and  eureful  manner,  rough  manipulation  being 
Dot  only  painful,  but  injurious  to  reparative  action.  Sometimes  the  necessury  clean- 
liness may  readily  be  effected  with  a  moist  sponge  or  soft  cloth  passed  lightlj*  over 
tlie  surface.  Great  skill  is  required  in  removing  the  plaster  to  the  best  advantage 
of  tlie  parts.  Each  strip  should  be  raised  l>y  taking  lioUl  of  one  extremity  with  the 
Uatmb  and  finger  of  one  hand,  while  the  other  hand  is  engaged  in  supporting  the 
*oon(l;  the  other  end  being  treateil  iu  a  similar  manner,  the  portion  corrcstHinding 
vitli  the  wound  is  lifted  off  last,  and  thus  all  danger  of  injury  is  ellectually  obviated. 
Tbe  principal  sutures  employed  iu  surgery  are  the  interrupted,  twisted,  continued, 
•ud  quilled.    There  are  several  others  which  will  he  described  in  their  pro|)er  place. 

The  iuterruplcd  suture,  which  is  more  frequently  eraj)lo\ed  tlinn  any  other,  is 
made  with  a  needle,  either  straight  or  slightly  curved,  and  armed  with  a  single,  well- 
wwced  ligature,  cither  of  silk  or  of  linen,  as  may  l»e  found  most  convenient ;  for,  in 
» practical  point  of  view,  it  is  really  altogether  itnmaterial  which  it  is.  The  instru- 
BBeut,  which  should  be  ver^-  sharp,  and  spear-shape  1,  is  introduced  through  the  edge 
"f  the  wound,  from  without  inwards,  at  a  suitable  distance  from  its  surface,  and  then 
li'ished  from  within  outwards  at  preciselj'  the  same  point  at  the  opposite  side,  leav- 
"ti{llje  thread  in  its  track.  A  second  stitch  is  then  to  bo  taken  in  a  similar  manner, 
■'M  thus  the  oi)eration  is  continued  until  a  Buillcient  number  has  been  introduced, 
vnr-  I 23 
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when  the  ends  of  each  ligature  are  to  bu  tied  with  «  reef-knot,  mu\  cut  off  close.    Tl 
distance  at  which  the  net'dli;  should  be  inserted  from  the  wonnd  nuiKt  of  course  voi 

in  different  cases  ami  in  different  regions  of  the  bodj 
Fig.  Ro.  but,  in  general,  it  should  not  be  less  than  a  line,  nt 

more  than  a  quarter  of  an  inch.  The  depth  at  winch 
is  passed  should  be  such  as  to  admit  of  accuruti*  a 
proxiniMtion  of  the  wound,  alwut  one-third  of  tlie  thic 
nc'ss  of  the  edge  l.>einf?  Iiehind  .ind  the  rest  in  front  < 
the  needle.  In  no  case  of  superficial  wound  should  tl 
instrument  endirace  muscular  or  aponeurotic  substanc 
Tlie  interval  between  each  two  slitcijes  must  also  neee 
sarily  vary,  according  to  circumstances,  from  a  fe 
lines  to  an  inch  or  more,  and  should  l>c  supported,  aft 
the  sutures  have  been  tied,  with  adhesive  plaster,  as  ; 
fig.  85.  If  the  wound  is  very  small,  it  may  be  sewt 
up  with  a  conitnon  cambric  neeiUe,  and  a  proportio 
atcly  delicate  thread. 

Tlic  Iwixfed  Kulure  is  ra.ide  by  introducing  a  p 
through  the  edges  of  ttie  wound,  and  j)as8ing  a  thres 
round  it,  so  as  to  confine  it  in  its  pl:ice.  It  makes  an  admirable  retentive  apparatu 
but  is  of  more  limited  api)!itati*>n  than  the  interrupted  sutui-e.  From  the  fact  th. 
it  is  generally  employed  in  the  treatmeut  of  harelip,  it  is  often  called  by  that  nam 
Various  instiiuin-nts  are  employed  for  making  the  twisted  suture.  The  one  whi< 
I  genernllly  prcfii-  is  wliat  is  called  the  lady's  toilet  pin,  a  round  steel  pin,  very  shar 
pointed,  and  furnished  with  a  glass  head  ;  it  readily  jwuctrates  the  tissues,  ai 
creates  less  irritation  than  the  common  sewing-needle,  formerly  so  much  employr 
for  this  purjMjse.  Thirt}'  years  ago  surgeons  were  in  the  habit  of  using  a  silv 
needle,  with  a  movable  steel  point,  as  seen  in  fig.  86 ;  a  cumbersome,  awkward  iustr 


lDt«mipt«d  Sutare. 


Fig.  86. 


Old  Suture  Pin. 


ment,  now  happily  discarded.  Dieffenbach  recommeniled  what  is  called  the  inse 
pin,  which,  however,  has  never  come  into  general  vogue,  at  least  not  on  this  side  i 
the  Atlantic.  In  small  wounds  of  tlie  forehead,  face,  and  neck,  in  which  it  is  of  i 
much  importance  to  prevent  a  scar,  I  liave  been  in  the  habit,  ever  since  I  entered  tl 
profession,  of  employing  a  very  delicate  gold  piu,  with  a  bead  of  sealing  wax,  ar 
there  is  not,  1  am  sure,  any  article  better  suited  tt>  fulfil  such  an  indication.  Insu 
ceptible  of  oxidation,  it  causes  no  irritation,  and  may  therefore  be  retained  for  almo 
any  length  of  tittle^  without  detriment  to  the  parts. 

Whatever  kind  of  pjn  be  employed,  transfixion  is  elfected  in  the  same  manner  as  i 
the  common  interrupted  suture,  the  thumb  and  finger  being  generally'  quite  suf 


Fig.  87. 


Fig.  88. 


Fig.  89,^ 


Back'*  Satnre  Pla.CoBdoetor. 


TirlBled  8Qtnf«, 


cient  for  the  purpose.  In  some  situations,  however,  as,  for  example,  in  certain  pad 
of  the  face,  the  (►[KTiitifui  will  lie  greatly  faeililated  by  the  use  of  a  special  pnirc 
forceps,  or  the  piiM^on<luctor,  fig.  87,  of  Dr.  (iurdun  lilick,  .in  instrument  easily  ol 
tained  at  any  of  the  cutler  shops.  The  wrap|tiug  m.Tterial,  consisting  of  ordinal 
thread  or  silk,  smooth  and  well  tvased,  to  prevent  the  imbibition  of  the  secreliou 
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Mwounri  around  the  pin  elliptie.illy,  mi  in  fi<j.  88,  as  it  annnges  itself  much  more 
eveuly  anil  eUlcit-ntly  wlu-n  thus  appHed  thiiti  when  it  is  carried  around  tht^  |>iii  in  the 
form  of  an  )*,  as  in  fig.  S{»,  and  as  in  so  f^frii'ially  done  m  this  and  oilier  courdries. 
As  many  pins  or  nt-edifs  having  Iwoti  inserted  as  may  be  deemed  advisable,  the 
tlireaii^  are  passed  from  one  to  the  other  diagonally  across  the  gtip,  so  as  to  effect 
cnui|)let(-'  apposition  there  also,  and  so  obviate  the  necessity  for  usinij  adhesive  piaster. 
Finally,  the  threads  being  tied,  llie  operation  i-i  completed  liy  cntting  off  the  points 
of  llie  pins  with  a  pair  of  pliers,  fig.  1)0,  test  they  should  hurt  the  patient,  or  be 
ctuirbt  in  his  clothes. 


Fig.  90. 


Ftg.  01. 


1  nd  l^nilib«r  Baton). 


Hn  PHeri. 

Instead  of  confining  the  pin  with  a  thread,  Rigal  uses  a  thin 
n»rrnw  ring  of  gtim  clastic,  which  answers  tlic  pnrpnso  most  nd- 
miiiiMy,  drawing  the  parts  firmly  and  evenly  togi-tlier.  The 
iinly  objection  to  it  is  tliat  it  may  eanse  too  mnch  [ireHSure  when 
there  is  an  unusual  amount  of  Kwelling  in  the  lips  of  t!ie  wound. 
I'r.  Washington  L.  .'Vtlee,  of  this  city,  has  employed  this  form 
of 'ititiire  ill  many  of  iiis  ovariotomy  cases,  and  thifiks  it  pos- 
iessts  decided  a«lvantages  over  the  ordinary  eontrivnnces.  The  annexed  cut,  fig.  91, 
Bxhibits  the  shape  and  mode  tif  application  of  the  ring. 

Th<'  period  during  which  the  pins  are  retaiuvrl  varies  from  tliirty-six  hours  to  three 
or  four  d.iys,  according  to  the  circumstances  of  the  case.  Their  reniova!  should  be 
effected  with  great  care,  in  a  direction  contrary  to  that  of  their  introduction,  the 
parts  being  well  supported  at  the  time.  The  threads  being  generally  firmly  glued  to 
the  surface  and  edges  of  the  wound,  are  allowed  to  remain  until  they  dro]i  off  of 
their  owti  accord,  as  they  nsnally  do  in  n  day  or  two  nller.  The  support  thus  adorded 
is  often  of  gi-eat  service  to  the  imperfectly  organized  bond  of  union,  and  its  prcma- 
tiire  remov.sl  sometimes  necessitates  the  employment  of  adhesive  plaster,  or  the 
insertion  of  a  new  pin. 

The  cotitiiiueil  suture,  fig.  92,  is  similar  to  that  used  by  the  glover,  on  which  ac- 
count it  is  generally  known  as  the  glover's  suture.  It  is  made  with  a  nee<ile  artni'd 
Titlia  suitable  thread,  which  is  passed  diagonally  from  one  .side  of  the  wound  to  the 
*^tlier,  on  tlie  same  jtrinciple  as  in  the  interrupted  suture.  Its  use  is  almost  exclu- 
sively restricted  to  the  treatment  Qf  wounds  of  the  intestines,  in  connection  with 
*liich  it  will  again  be  noticed. 

The  quilled  sufurey  fig.  93,  so  called  from  the  fact  that  it  was  originally  made  with 
the  assistance  of  two  quills,  ia  employed  chiefly  in  the  treatment  of  lacerations  of 
the  perineum,  with  a  view  of  etfecting  more  even  and  accurate  contact  of  the  op- 
pf>!*ei|  surfaces.  The  older  surgeons  were  in  the  hahit  of  using  it  in  sewing  up  deep 
raoRcular  wounds,  as  those  of  the  thigh  and  abdomen.  No  one,  however,  thinks  of 
Ksortingto  it  for  such  a  purpose  at  the  present  day;  for  in  tlielatterca.se  tlic  object 
Ito  l>e  attained  much  more  easily  by  the  ordinary  interrupted  suture,  exteutliug 
^own  nearly  to  the  peritoneum,  and  iu  the  former  by  methodical  support  with  the 
com|iros8  and  bantlage. 

The  (juilled  suture  is  made  l>v  passing  a  stout  doultle  thread  through  the  sicies 
or  the  wonnil.  at  intervals  of  an  inch  or  an  incli  and  a  half,  and  tying  its  cutis  over 
*  piece  of  bougie,  quill,  or  wood,  lying  parallel  with  the  cut,  but  about  half  an  inch 
from  it. 

Althongh  sutures  undoubtedly  act  as  foreign  bodies,  nccosgarily  exciting  a  certain 
ilegreo  of  irritation  in  the  tissues  into  winch  tliey  are  inserted,  I  have  by  no  means 
that  dread  of  them  which  they  seem  to  have  inspired  in  the  minds  of  many  practi- 
tioners. I  have  rarely  witnesse<1  any  ill  clTects  from  their  employment,  and  when 
iiiytbing  of  the  kind  did  occur,  the  fault  was  generally  due  more  to  the  indiscretion 
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of  the  surgeon,  or  the  want  of  stamina  on  the  part  of  the  patient,  than  to  nny 
toward  operation  of  the  sutures  themselves.     Provided  the  threads,  or  needles  an( 
threads,  are  clean,  of  siutaMo  size,  and  properly  inserted,  the  constitution  of  tin 
pntii-nt  in  good  condition,  and  the  wounded  structures  in  a  toleraMy  sound  state,  itr-^ 

is  difllcult  to  understand  how  they  could  become  a  source  of  serious  irritation,  mac' ' 

less  of  erysiiKilas  or  severe  ulceration,  etTeets  which  have  all  been  charged  to  th 
action.    It  is,  tberefort*,  I  conceive,  a  good  plan  to  use  them  freely,  and  to  allow  thoi 
to  remain  so  long  as  thi-y  seem  to  answer  the  purpose  for  which  they  were  introfluced 
The  moment  this  oltject  is  attained,  or  they  are  found  to  be  productive  of  injury;...^ 
they  should  be  withdrawn. 


Fig.  98. 


Fig.  98. 


The  0l0T«r'i,  or  Contiooed  Bnlnnn 


Quilled  Satura. 


The  best  material  for  sutures  unquestionably  is  tnctal,  and  it  matters  not,  accord^ 
ing  to  my  es|)erieuce,  whether  this  is  silver  or  iron,  provided  it  is  pri>ix^rly  tempered, 
perfectly  smooth,  and  sulDciently  thin  and  pliant.  This  substance,  although  noticed 
in  connection  with  this  sntiject  by  different  writers,  was  first  inlro<iuced  into  regular* 
prut-lice  by  Dr.  J.  Marion  Sims,  and  is  one  of  the  greatest  additions  to  the  armamen- 
tarium of  the  pre-sent  day. 

The  advaut.iges  of  the  metallic  suture  over  every  other  are  now  so  well  established 
as  to  render  it  unnecessary  to  offer  any  comments  in  its  favor.  It  is  sufficient  to  say 
that  it  is  entirely  free  from  all  irritating  pro|>crties,  and  that  it  may  be  retained  for 
weeks  .ind  even  months  without  provokiug  suppurative  action,  so  common  when  silk 
or  thread  is  employed. 

In  England,  at  the  suggestion  of  Mr.  Clover,  a  very  thin  copper  wire  covered  with 
gutta  percha — in  fact,  a  miniature  telegraph  wire — is  a  gowl  deal  emi)loyed  for  dosing 
wounds.  It  does  not  cause  irritation,  is  easily  introduced  with  a  fine  sewing-needle, 
and  in  so  soft  aa  to  be  rcndily  cut  and  tied  into  a  knot,  like  ordinary  thread. 

Wire  is  introduced  in  tlie  same  manner  as  thread,  the  short  end  being  firmly  twisted 
round  the  long  one,  in  order  to  prevent  it  from  slipping  out  of  the  eye  of  the  instru- 
ment. Numerous  neeilles  have  lieen  devised  for  facilitating  the  insertion  of  the  wire, 
but  it  is  questionable  whether  they  possess  any  particular  advantage  over  the  one  in 
common  use.  Perhaps  the  most  unexceptionable  is  one  with  two  holes,  with  a  vertical 
groove  on  each  side.  It  is  hardly  necessarj'  to  a'ld  that  the  ends  of  the  suture,  in- 
stead of  being  tied,  should  be  simi>ly  twisted  together. 

The  annexed  engravings  will  serve  to  convey  an  ideaoT  some  of  the  best  forms  of 
this  kind  of  needles.  Fig.  94  represents  Mr.  Price's  instrument;  it  is  grooved  on 
both  surfaces,  and  is  pierced  with  two  holes,  nearly  half  an  inch  apart,  the  wire 
being  passed  from  the  lower  to  the  upper,  and  then  doubled  and  twisted  at  llie  end 
to  hold  it.     Mr.  Murray's  needle,  fig.  95,  has  a  groove  and  open  box  end,  while  Mr. 
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Lister'8,  fig-  9R,  has  a  single  eye  and  a  groove  on  the  side.     Ingenious  contrivances 
of  a  similar  kind  have  been  constructed  by  Dr.  Levis  aud  Dr.  Goddard,  of  this  city. 

Fig.  94. 


PriM's  Re«dZ«  for  Wire  Satar«. 


Pig.  95. 


Pig.  96. 


Unmj'a  Kotdl«. 


IJ(t«r'i  Ne«dle. 


FoT  introducing  wire,  both  in  superficial  and   deep-seated  wounds,  the  tubular 
I  needle,  represented  in  fig.  97,  will  be  found  a  convenient  instrument. 

Pig.  97. 


Tubular  Xeedla. 

Some  care  must  bo  taken  in  removing  the  wire  snture,  lest  the  edgea  of  the  wound 
»houlil  be  forcibly  separated.  To  prevent  this,  the  lonp  should  be  cut  on  one  side 
Tcry  close  to  the  etlge  of  the  wound,  when  the  twist  mny  be  seized  with  the  forceps, 
MiJ  tlie  wire  gently  drawn  out.  Tlie  length  of  time  dining  wliieh  the  snture  is  re- 
tained must  depend  upon  circumstances.  From  three  to  five  days  is  a  good  aA'erage 
poriod, 

Unrsebftir  h.is  lately  been  a  good  deal  employed  as  a  material  for  the  interrupted 
suture,  anti  answers  excellently'  well,  an  it  is  suflicicntly  strong  for  any  wounil.  Low- 
ever  large  or  deep,  and  does  not  absorb  fluids  or  cause  irritation.  It  may,  likewise, 
be  retained  inflefinitely.  To  prevent  the  ends  from  untying  themselves,  the  reef-knot 
must  tie  used. 

Rest  .snd  easy  position  are  essential  elements  in  the  treatment  of  wonnds.  If  the 
pun  l)e  exercised,  or  move<l,  it  will  be  ditlicitlt,  if  not  impossible,  to  preserve  apposi- 
liou.aiid  to  limit  inflammatoiy  action.  If  the  wound  lie  tran.sverse,  and  seated  in  an 
exlremity,  it  will  inevitably  be  torn  o])eu,  if  the  muscles  whicli  pass  along  it  arc  not 
niaintuiued  in  a  relaxed  condition.  ThuH,  if  the  wound  involve  the  front  of  tlic  thigh, 
the  linih  is  extended,  and  flexed  if  it  affect  the  posterior  aspect,  the  muscles  imme- 
^nMy  concerned  in  the  lesion  being  thus  in  each  case  put  in  a  state  of  i>erfect 
repose. 

In  very  large  and  deep  wounds,  it  is  hardly  possible  to  keep  the  edges  in  contact, 
intlieir  entire  extent,  without  the  aid  of  compresses  and  bandages,  more  especially 
*hen  they  involve  large  and  numerous  muscles,  as,  for  example,  in  wounds  of  the 
tliigb.  In  such  a  case,  adhesive  plasters  aud  sutures,  however  ekilfully  applied, 
''"tiH  scarcely  be  sufBcieut  to  afford  the  parts  the  support  wliich  ia  necessary  to 
raniiuain  them  in  perfect  apposition.  More  or  less  separation  would  almost  Ik:  ine^•^- 
t»We.  To  fulfil  this  indication,  so  important  to  the  adhesive  process,  it  is  indispensa- 
ble to  lay  a  stoiJt  compress  along  each  side  of  the  limb,  opposite  the  deep  portion  of 
ll"' Wound,  .and  to  confine  it  with  a  roller,  extending  from  the  toes  upwards  as  far 
nearly  as  the  groin.  In  all  lesions  of  this  description,  whether  the  result  of  accident 
or  or  operation,  great  care  must  be  taken  to  prevent  the  retention  of  fluids,  otherwise 
•ttppuration  will  take  place  instead  of  union  by  the  first  intention.     Large  intervals 
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should  be  left  between  the  ndhesive  strips,  and  holes  should  he  cut  io  the  hanUnge 
where  it  lies  over  the  affectud  part:  in  some  cases,  indeeil,  it  will  ovt?n  be  pro|>or  to 
leave  a  smnll  tent  at  the  bottom  of  the  wound,  at  the  most  dependent  point,  to  drain 
off  the  <li9ch:ir(res. 

The  most  fiuilable  bnndn^c  for  supporting  wouudeil  parts  is  the  common  roller, 
carried  upwards  from  the  Histsil  portian  of  tlie  limb  to  a  si lort  distance  bej'ond  the 
seat  of  the  injury.     The  iuvaginiited  bantlage,  reprt'Si'iited  in  flg3.  98  and'  99,  and 

formerly  so   much   in  TOgue,  is  a 
^S"  ^-  Fig.  90.  dangerous   contrivance,   unworthy 

C    A  of  scientific  surgery. 

Wljen  a  wonnii  has  been  properly 
dressed,  the  less  it  is  interfered  with 
the  more  likely  will  it  be,  all  other 
things  being  equal,  to  do  well. 
Meddlesome  surgery  cannot  be  too 
pointedly  condemned,  for  it  is  hardly 
less  pernicious  than  the  slovenly 
surgery  still  so  common  at  the 
present  day,  especially  in  private 
practice.  The  modem  treatment 
of  wounds  has  been  carried  to  the 
very  verge  of  simplicity,  and  it  is 
difficult  to  see  bow  it  could  possibly  be  improved,  although  it  is  doubtless  still  sus- 
ceptible of  important  niodillcjitions.  When  the  parts  are  merely  divided,  all  that 
is  generally  necessary  is  to  pot  thtm  in  accurate  contat-t,  aud  to  maintain  them  for 
a  certain  period  in  any  ea.sv,  elevatixl,  quiL-t,  aud  relaxed  condil ion.  When  the  wound 
is  very  large,  as  after  the  amputation  of  a  limb,  or  the  extirpation  of  the  mammary 
gland,  I  generally  cover  the  eiirfaoe  with  a  pled;j:et  of  lint  wet  with  olive  oil  or  fresh 
lard,  to  prevent  the  contact  of  the  air  aud  tbus  rliminish  the  chances  of  profuse  sap- 
puratiou.  I  have  never  found  any  appreciable  b«;ni'fit  in  such  a  case  from  the  use  of 
carbolic  acid.  Cold  water-dressing  mny  Ihj  re<iuired,  with  a  proper  regulation  of  the 
diet  and  a  mild  aperient  when  there  is  danger  of  overaction.  In  contused,  lacerate<l, 
punctured,  and  giiUHliot  wounds,  cold  water-dressing,  either  alone  or  in  union  with 
opium,  aruiea,  laudanum,  or  hiudanuin  and  acetate  of  lead,  may  generally  be  advan- 
tageously c'Ui[doyed  from  the  beginning;  or,  instead  of  this,  warm  water  or  a  cata- 
plasm mny  be  used,  especially  when  there  is  a  tendency  to  suppuration  or  sloughing. 
Leeching  and  more  active  general  nicjins,  with  oi)iura  to  allay  pain  and  ijubice  sleep, 
may  be  required  witen  high  iulhimuuition  with  severe  traumatic  fever  arises.  The 
dressings  must  not  be  allowed  to  become  h:ird  and  dry  over  the  wound,  nor  should 
they  oppress  by  tlicir  weigiit,  otherwise  ibvy  will  be  sure  to  prove  hurtful  and 
offensive.  The  disobarges  slmuld  be  froqiUMitly  removed  willi  the  sponge  or  syringe, 
the  sickly  odor  exhaled  from  the  raw  surracea  being  neutralised  l\v  the  pro|)er  use  of 
the  chlorides,  Laliarraquo's  solution,  or  wuak  lotions  of  permanganate  of  potass:u 
The  atmusphero  of  the  patient's  apartment  should  be  kept  in  as  sweet  and  pure  a 
c<mdition  as  jws.sible  by  attention  to  Vfutilation,  and,  in  short,  everything  should  be 
done  to  promote  nature's  etforts  at  restoration. 

If  the  action  in  the  wound  be  languid,  some  mildly  stimulating  wash  must  be  em- 
ployed, as  a  dr.achm  of  tincture  of  myrrh  ta  a  pint  of  water,  a  weak  solution  of  nitric 
acid,  or  the  red  lotion,  as  it  is  termed,  consisting  of  two  urains  of  nulphate  of  zinc  to 
the  ounce  of  water,  with  a  sufficiency  of  spirit  of  lavender  to  give  it  color  and  fra- 
grance. Creasote  water  is  also  a  very  efficient  ap]>Iieation,  and  occasionally  nothing 
.Tuswers  so  well  as  w.-der  and  alcohol,  water  and  spirit  of  camphor,  Labarraque's 
solution,  or  a  solution  of  chloride  of  zinc,  in  the  proportion  of  twenty  grains  to  the 
ounce  of  water.  Mo.st  of  these  lotions  are  highly  detergent,  exciting  new  action, 
^^laying  felor,  and  promoting  the  granulating  process.  Conjoined  with  these  remedies 
lust  be  i^roper  constitutional  means,  as  good  diet,  wine,  porter,  or  brandy,  and 
iuinine,  either  atone,  or,  wliat  is  better,  combined  with  tincture  of  chloride  of  Iron. 
Such  treatment,  which  will  olten  be  demanded  even  in  the  more  simple  cases  of 
wounds,  is  imperativel}'-  required  when  there  has  been  excessive  shock  or  great  loss 
of  blood,  causing  a  severe  drain  upon  the  nervous  and  vascular  systems,  with  a 
tendency  to  a  low  form  of  fever,  erysipelas,  or  pyemia. 

A  wound  sometimes  assumes  a  diphtheritic  asjwct,  becoming  incrufited,  either  iml- 
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nnlyor  iu  patches,  with  uiiorgauiziilile  lvinj.li,or  variable  ibk-kness  mul  conBisLence, 

(1  of  a  jellowisb,  wliitisb,  or  greeuisb  color.     The  occurrence  is  couimoDly  asso- 

ialeil  with  the  diphtheritic  diathesis,  and  ia  inodt  frequently  met  with  in  persons  of 

,    dilapidated  coustitution,  especially  among  the  iuuiates  of  crowded,  ill-ventilated 

iCi*piluls,  iu  which  it  occai»iouidly  exhibits  an  epidemic  teudency,  so  that  Imrilly  any 

<c>^n  surface,  whether  recent  or  chronic,  or  however  induced, escapes.     IJlisters,  leech- 

"t>iies,  iind  the  little  wouml  mutle  in  veuesectiou,  have  all  been  known  to  be  promptly 

ixivnUed  by  it  during  the  prevalence  of  this  tendency. 

Wlieu  a  wound  is  thus  attacked,  it  at  once  puts  on  an  unhealthy  appearance;  tlio 
prcxifssof  repair  is  eUectutdly  checked;  and  t lie  <]ischarge either  dries  up,  or  ass.nme9 
a  serous,  bloody,  or  ichorous  character,  at  the  same  time  that  it  exhales  a  mawkish, 
uckeuing  odor.  Any  granulations  that  maj-  have  existed  are  speedily  destroyed,  or 
tr8nsl<jrnie<i  into  j^ale,  flabby  bodies,  enfeebled  and  partially  devitalized.  The  edijes 
of  the  wound  are  swollen  and  oedematous,  while  the  snrronnding  suifaoe  is  inflamed 
aud  uot  unfrequently  erj'sipelatous.  In  the  more  severe  forms  of  this  complication, 
Uie  parts  run  into  phagedena,  if  not  into  actual  gangrene ;  the  )>atn  is  unusually  severe, 
uid  the  system  soon  falls  into  a  low,  typhoid  condition,  either  eventuating  in  death, 
oria  ultimate  but  tardy  convalescence. 

Tht  treatment  consists  in  isolation  of  the  wounded,  the  emplo_vraent  of  siipporting 
meaMires,  especially  iron  ami  quinine,  tlie  application  of  locrd  stimuhmts,  as  nitrate 
of  silver  and  lotions  Of  permanganate  of  potassa,  and  free  ventihilinn  of  the  infected 
ftp»rlments. 

If  the  wound  be  assailed  by  gangrene  or  phagedena,  the  topical  remecUes  most 
likely  to  prove  useful  are  nitric  acid,  carbolic  a*ytd,  nitrate  of  silver,  bromine,  per- 
mfingnnate  of  potassa,  and  acid  nitrate  of  mercury.  Sometimes  these  substances 
m«y  be  advantageously  employed  in  a  pure  state ;  in  general,  however,  they  should 
be  veiy  greatly  diluted,  otlicrvrise  they  will  be  productive  of  severe  sulfcring,  if  not 
aboof  positive  injury. 

The  cicatrization  of  a  granulating  woiuid  may  generally  bo  very  miitcrially  expe- 
clitt'd  by  skin-grafting,  pei-foriiicfl  after  the  manner  described  in  the  cliiijiter  on 
ulcers.  The  operation  ia  especinlty  adapted  to  cases  in  which  there  has  been  great 
dettructioQ  of  the  integmnenl.  As  many  as  a  dnzen,  flOeen,  or  even  twenty  grafts 
nay  bo  inserted  at  one  time,  at  a  tlistance  of  eight  or  t-eu  lines  from  each  other; 
repetition  being  occasionally  effected  if  the  cicatrization  does  not  advance  sufllciently 
npidly. 

The  spa-sm  and  jerking  consequent  upon  wounds,  whethor  accidental  or  inflicted 
hv  the  surgeon's  knife,  are  Inrst  controlled  hy  anodynes,  es|H.'cially  hypo<lermic  injec- 
tioDu  of  morphia,  chloral,  assafoetida,  valerian,  and  cblorolMrm,  with  the  addition  of 
thehandage  and  lotions  of  aconite  and  laudiiniim.  Attention  to  posture  is  generally 
ofgTvat  moment;  and  in  many  cases,  cfipeciall}'  in  the  treatment  of  wounds  after 
reswlioua  of  the  joints,  in  compound  fractures,  and  distocations,  ease  and  perfect 
Kstcau  only  be  secured  by  means  of  splints. 

The  erapliysema  that  occasionally  follows  upon  such  injuries  must  he  treated 
Mcording  to  the  nature  of  the  exciting  cause.  In  general  »t  gradually  disappears 
HpoDlaneously ;  when  it  does  not,  and  the  symptoms  arc  at  all  urgent,  relief  must  be 
souglit  by  a  few  punctures  or  small  incisions. 

Uuhealthy  scars,  the  result  of  unsound  granulations,  should  be  treatetl  with  solid 
nitrate  of  silver,  sulphate  of  coj>]»er,  or  some  sligljtly  stimulating  unguent,  as  the 
dilute  ointment  of  nitrate  of  mercury,  aided  by  gentle  [iressure  with  the  roller  or  ad- 
heaive  plaster.  Hard,  elevated,  unseemly  scars,  tni  the  contrary,  must  be  removed 
*ith  the  knife,  the  wound  being  afterwards  treated  U|Kjn  general  principles.  Before 
doing  this,  however,  great  care  should  be  taken  to  prepare  the  system  properly, 

PQtberwise  the  parts  may  be  seized  with  erysipelas,  or  a  bad  cicatrice  may  be  suc- 
fceded  by  a  worse  one. 

Scars,  left  by  incisetl  wounds  inflicted  in  early  life,  whether  accidentally  or  design- 
edly, generally  completely  ilisapjiear  with  the  (vrogreas  of  age.  The  inodiilar  tissue, 
unless  very  abundant,  gradually  assumes  t!ie  properties  of  the  native  stroeture  in  its 
vicinity,  and  eventually  resembles  it  so  closely  as  to  render  it  impossible  to  detect 
»Dy  di'tference. 

When  a  vessel  of  considerable  size  is  divided,  the  only  plan  is  to  secure  it  at  once 
with  a  suitable  ligature.  If  some  time,  however,  Ims  ebipsecl  since  the  occurrence 
of  the  injury,  the  artery  will  not  only  be  inflamed  and  more  or  less  softened  in  its 
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tcxturi!,  J)ut  raatt'fiftUy  t-hanged  in  its  relations  by  deposits  of  lymph,  and,  perbaps, 
even  by  the  preseuce  of  pus.  A  liyaturf,  applieil  to  ii  vessel  iu  such  a  coudition, 
will  bu  almost  sure  to  Iw  dftached  lielore  tlic  iKitural  process  of  ripair  has  advaDOeU 
ButHciontly  far  to  form  a  firm  iateriml  clot.  BesidL's,  the  ditiicully  of  finding  such 
a  vessel  is  generally  very  great.  A  tedious  dissection,  often  painful  and  bloody, 
is  required  to  expose  it;  and  wlien,  at  lengtti,  the  object  is  attained,  the  surgeon  has 
the  raorlilication  to  discover  tliat  it  dues  not  juiswer  the  imrjKJse.  The  parts  slough 
or  ulcerate,  the  ligature  is  cast  off  prenjalurelj^  and  a  copious  hemorrhage  again 
ensues ;  and  thus  tlie  ca.'ie  is  apt  to  continue  until  ibe  patient  is  completely  exhausted. 
Instead  of  pursuing  such  a  useless  and  dangerous  course  as  this,  no  time  should  be 
lost  in  securing  the  aflccted  vessel  liy  acupressure,  the  neeille  lieing  passed  under^ 
neath  it  in  such  a  manner  as  to  include  a  large  quantity  of  the  neighboring  tissues. 
This  may  occasionally  l;e  done,  as  wlieii  the  vessel  is  comparatively  superficial,  with- 
out any  previous  dissection,  by  pushing  the  needle  throu<;b  the  skin.  It  is  just  in 
such  a  case  as  this  that  acupressure,  I  conceive,  finds  its  chief  advantage;  effectually 
arresting  the  flow  of  bloo<l,  and  yet  not,  like  tbe  ligature,  irritating  the  artery. 

When  the  case  does  not  admit  either  of  ligation  or  of  acupressure,  the  only 
resource  is  the  employment  of  st^'ptics  and  s^'stematic  compression,  which  oflen 
answer  the  puqwse  most  admirably',  even  when  the  hemorrhage  proceeds  from  an 
artery  of  considerable  magnitude,  as,  for  example,  the  axillary  or  brachial.  Dr. 
James  M.  llolloway,  formerly  of  the  array,  has  adducwl  a  miniber  of  instances  of 
consecutive  aud  liuleterraiiiate  hemorrhage,  consequent  upon  gunshot  wounds,  treated 
successfully  in  this  way,  and  ray  own  cxi>erienee  fully  corroborates  the  propriety  of 
the  pr.ic'ticc.  His  paper  upon  the  subject  may  be  found  in  the  American  Journal  of 
the  Medical  Sciences  for  Uctol>er,  I8(j.5,  and  is  well  worth}'  of  an  attentive  perusaL 

The  development  of  vinijijots  in  wounds  occurs  chiefly  in  hot  wcatbcr,  but  I  have 
also  seen  it  in  the  autumn  and  early  part  of  winter,  in  consequence  of  the  artificial 
heat  of  the  patient's  apartment.  In  tropical  climates  tbe  formation  of  maggots  in 
wounds  and  ulcers  is  almost  unavoidable,  despite  the  best  directed  elforts  to  prevent 
it.  The  soldiers  in  Kgypt  and  i^yria,  under  Larrey,  and  our  troops  during  the  war 
with  Mexico,  suffered  greatly  from  this  cause.  Dr.  Proctor  informed  me  that  wounds, 
however  carefully  cleansed  in  the  morning,  were  found,  iu  the  evening,  to  contain 
large  numbers  of  these  animals,  and,  if  the  slightest  neglect  took  place,  they  specdil}' 
collected  in  incredible  quantities,  and  of  prodigious  size,  their  diameter  equalling 
that  of  a  small  goose-quill,  while  their  length  ranged  from  three  to  nine  lines.  The 
soldiers  had  a  great  horror  of  them,  and,  from  the  disposition  which  they  evinced  to 
burrow  deeply  among  the  mnscles,  they  were  productive  of  no  little  pain  and  distress. 

The  best  |»reventive  of  this  ricciirronco  is  cleanliness,  with  a  frequent  change  of 
I  dressing,  and  bnrvinii  the  aJh-ctcd  [tarts  in  light  bran,  or  carbolized  dry  earth,  so  as 
to  place  them  l>evnnd  the  reach  of  flies,  which,  un»ler  almost  any  other  mode  of 
management,  are  sure  to  find  their  way  to  the  wounded  surface,  the  slightest  crence 
affording  them  access  to  the  much  coveted  spot.  Moisture  and  a  high  temperature 
are  tlie  causes  which  most  rapidly  conduce  to  the  formation  of  maggots.  The  means 
that  prove  most  destructive  to  them  are  olive  oil,  spirits  of  turpentine,  creasotc,  and 
alkaline  solutions.  [>articularly  chlorinnlcd  soda.  Dr.  Atkinson,  of  the  British  army, 
has  foLinil  no  remedy  so  etlicitcinus  as  calomel,  sprinkled  upon  the  wound,  or  blown 
into  it  from  a  quilL  Dr.  \eu«lorfer,  formerly  Surgcnn-in-i'hicf  of  the  Austrian  army 
in  Mexico,  hiforms  me  that  the  most  si)eedily  destructive  remedy  he  has  ever  tried  is 
pet  rf  ileum. 

Wounded  persons  should  never  be  crowded  together  in  the  same  apartment,  as  tbe 
effluvia  arising  trmn  tlieir  sores,  their  persons,  and  their  excretions  cjinnot  fail  to 
contaniinale  the  atmosphere,  and  thus  become  a  prolific  source  of  disease  and  death. 
Much  of  the  mortality  attendant  \\\m\\  gunshot  wounds,  in  times  of  war,  when  segre- 
gation of  the  wotniili'd  is  impracticalile,  is  doulitless  due  to  this  cause. 

The  fever  which  follows  upon  these  lesions,  uRunlly  called  traumatic,  wound,  or 
surgical  fever,  is  greatly  infl\ienced  in  its  character  by  the  ^^olence  of  the  injury,  the 
amount  of  sliork  and  loss  of  blood,  the  nature  of  tlie  ])arts  involved,  the  constitu^ 
tion  of  the  patient,  the  condition  of  the  atmosphere,  and  the  nature  of  the  after- 
treatment.  Arising  generally  within  the  first  six  or  eight  hours  after  the  acci<lent, 
it  is  commonly  ushered  in  by  sliLdit  chilly  sensations,  altenmting  with  flushes  of 
heat,  and  is  characterizeil  by  dislurliance  of  the  puhe,  headache,  anxiety,  thirst,  rest- 

sness,  heat  of  skin,  loss  of  appetite,  and  scanty,  high-colored  urine.     The  pi 


stialTr  strong  and  full,  except  wliere  there  is  great  depression  of  the  vitnl  powers, 
^lieii  it  is  generally  very  feeble,  smalt,  frequent,  jerking,  or  even  somewhat  wiry, 
"he  bowels  are  constiiinle*!,  tlie  sleep  is  disortlered,  and  the  niitid  olten  wanders. 
;  iich  a  fever  is  well  designated  as  sthenic,  in  contradistinetitm  to  the  asthenic,  so 
jommonly  met  with  in  all  low  states  of  the  system,  whether  induced  by  violetit  con- 
usions  and  lacerations,  suppurative  inflammation,  erysipelas,  pyemia,  the  pcnetra- 
i.on  (tf  a  large  jojnt,  the  extravasation  of  some  irritatmg  fluid,  as  bile  or  uriiic,  or  the 
lOexiitenee  of  serious  internal  disease. 

Typhoid  traumatic  fever,  always   an   occurrence  of  evil    import,  is  essentially 

clinraoterized  by  delirium,  frequently  of  a  low-muttering  character,  dryness  of  the 

ton?ue,  sordes  on  the  gums  and  leotli,  tympanites,  exeessiie  thirst,  nausea,  want  of 

»pl)etite.  great  feebleness  and  frequency  of  the  pidse,  and  onldiiess  of  the  extreroities, 

•with  a  sense  of  excessive  exhaustion.     The  winnid  in  .such  u  conditinn  of  the  system 

hasalwa^'s  an  uidie.althy  appearance;  the  gmtinlations  arc  pule,  flaKliy,  and  oedoma- 

lons,  and  the  discharge  is  thin,  sanious,  watery,  and  offensive,  exhaling  an  odor  not 

ntilike  that  of  a  macerating  tub. 

2.    HEALING  OF  WOUNDS. 

The  parts  having  been  properly  arlju.sted,  tlie  duty  of  the  surgeon,  as  fur  as  ma- 
nipulation is  concerned,  is  temporarily  at  an  end.  Nature,  t)ie  physician  of  wounds, 
M  she  was  called  by  Paracelsus,  must  do  tlie  rest.  ^^  Warily,'"  says  this  eccentric 
man, in  his  "Great  Surgery,"  pitblished  in  153(1,  "warily  must  the  surgeon  take  heed 
Bot  to  remove  or  interfere  with  Nature's  bakam,  but  protect  and  deieud  it  in  its 
workiug  and  virtue.  It  is  the  nature  of  flesh  to  possess  in  itself  an  innate  balsam 
wliich  bealcth  wounds.  Every  limb  has  its  own  healing  in  itself;  Nature  has  her 
ownJoctor  in  every  limb;  wherefoi-e  every  ehirurgeun  should  know  that  it  is  not  he, 
but  Nature,  who  heals.  What  do  wounds  need?  Nothing,  inasmuch  as  the  flesh 
grows  from  within  outwards,  and  not  from  without  inwards;  so  the  surgery  of 
wounds  is  a  mere  defensive,  to  prevent  Nature  from  finfFering  any  accident  from 
i»itb<i(it,  in  order  that  she  may  proceed  unchecked  in  her  apeiation.s."  If  these 
seuliracnls,  uttered  more  than  three  centuries  ago,  couhl  only  be  furnly  impressed 
opon  the  mind  of  the  modern  surgeon,  tliere  wouhl  be  imich  less  niedillesome  prac- 
tice of  every  kind  than  there  is  now,  notwithstanding  our  boasted  knowledge,  and  our 
contempt  for  the  fathers  of  the  jtrofession. 

Molem  surgeons  have  described  five  distinct  modes  in  which  wounds  are  supposed 
to  heal.  The  first  is  by  immediate  union,  or  the  direct  growing  together  of  the  raw 
surfaces;  the  secnnd,  by  scabbing,  or  the  formation  of  a  crust  oi"  blood  upon  the 
*ouii(];  the  third,  l)y  the  effusion  of  lymph,  and  the  couver.sion  of  this  substance 
into  connect  i  ve  tissue;  the  fnurth,  by  grantdatiou,  and  the  <levelo]>ment  of  epilJielial 
matter;  an<l  the  last,  by  the  junction,  coalescence,  or  inosculation  of  graiuitatiou 
lith  granulation.  The  old  doctrine,  so  ably  advocated  I>y  Hunter,  and  so  long 
iMertiiined  by  practitioners  gencrnlly,  assumes  thjit  there  are  only  two  modes  of 
core;  the  one  consisting  in  union  by  the  first  intention,  primary  adhesion,  or  ad- 
besive  inflammrition,  and  the  seetnid  of  the  formation  of  grnnnlations,  filling  up  tlie 
gap,  and  thus  repairing  the  injury,  the  hist  stage  of  the  process  l>eing  the  develop- 
ment of  new  skin.  This  latter  mode  of  repair  constitutes  what  was  so  long  known 
in  the  schools  as  union  by  the  second  intention,  or  union  by  granulation. 

Tlio  idea  that  immediate  iininn  of  a  wound  may  occur  was  first  advanced  by  Dr. 
Mftcartney,  of  Dublin,  It  assumes  that  two  raw  surfaces,  laid  closely  and  evenly 
togrtlier,  will  promptly  coalesce  with  each  other,  inde|>endeutly  of  inflammation  and 
effusion  of  lymph  or  blooil,  vessel  inosculiitiug,  as  it  were,  with  vessel,  niusciihir 
fil>J'»!  uniting  with  muscular  fibre,  skin  adhering  to  skin,  and  nerve  becoming  again 
continuous  with  ncn-e.  It  is  alleged,  it  is  true,  that  this  occurrence  is  uncommon, 
Mil  tliat  it  requires  for  its  production  a  good  constitution,  an  entire  absence  of  local 
infiantmation,  and  the  greatest  possible  caution  in  respect  to  the  matiagement  of  the 
parts.  Wlien  these  conditions  arc  present,  it  is  .isserted  that  oven  large  wounds  are 
rapable  of  this  kind  of  union;  and  as  an  illustration  1  .shall  here  i]uote  a  ease  from 
8ir,I(imes  Paget,  the  highest  British  authority'  upon  the  subject,  of  the  possibility 
"fsuch  an  ot^ctirrence.  The  facts  of  the  case  are  briefly  as  follows:  A  female, 
tWriy-three  j'ears  of  age,  had  had  her  breast  and  several  axillary  glands  removed 
"B  account  of  carcinoma.     The  flaps,  which  were  very  large,  were  carefully  ap|>roxi- 
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mated,  ami  kopt  in  place  with  isiiiglnss  plaster;  the  general  health  seemed  to  be 
excellent,  aiul  union  took  place  in  the  otdiuury  way,  tlie  whole  line  of  incision  b«ing 
firmly  closod  by  the  end  of  the  third  wetk,  except  at  one  narrow  spot,  at  wbioh 
grnnululioua  arose  from  the  pectoral  muscle.  Erysipelas  aud  phlebitis  uow  set  in, 
and  ciirricd  ofi'  the  patient  in  four  or  five  da^s. 

"  I  cut  off,"  says  Paget,  "  the  edges  of  the  wound  with  the  subjacent  parts,  ex- 
pecting to  find  evidence  of  union  by  organized  lymph,  or,*  possiiily,  blood.  tJul 
neither  existed-,  and  the  state  of  the  parts  cannot  lie  belter  described  than  by  saying 
thai  sc^ircely  the  least  indication  remained  of  either  the  jtlaee  where  the  flap  of  the 
skin  was  laid  on  the  fascia,  or  the  means  by  which  they  were  united.  It  was  not 
possililo  ttj  distinguish  the  relation  which  these  parts  held  to  each  other  from  that 
which  naturally  exists  between  the  subcutaneous  fat  and  the  fascia  beneath  it.  There 
was  no  unnatural  adhesion;  but,  as  the  specimen,  which  is  in  the  Museum  of  St. 
Bartholomew's,  will  still  show, the  subcutaneous  fat  whicii  did  lie  over  the  mummary 
gland  was  now  connected  with  the  fascia  over  the  pectoral  muscle,  just  as,  for  ex- 
ample, the  corresponding  fat  below  the  clavicle  is  naturally  connected  to  the  portioa 
of  the  same  fascia  that  lies  tiiere.  The  parts  were  altered  in  their  relations,  but  not 
in  their  structure.  I  could  find  small  points  of  induration  where,  I  suspect,  liga- 
tures had  been  tied,  or  where,  possibly,  some  slight  inflammation  had  been  otherwise 
excited ;  and  one  small  abscess  existed  under  the  lower  flap.  But,  with  the  most 
careful  microscopic  examination,  I  could  (liseoverno  lynii>h,  or  exudation  corpuscles, 
and  only  stnall  quantities  of  what  looked  like  the  debris  of  such  oil  particlea  or 
corpu^icles  of  blood  as  might  have  been  between  the  cut  surfaces  when  the  flaps  were 
laid  down.  In  short,  we  cannot  otherwise  or  more  minutely  descril)e  this  healing 
than  by  the  term  'immediate  union;'  it  is  immediate,  at  once  in  respect  of  the  al>- 
sence  of  any  intermediate  substance  placed  between  the  wounded  surfaces,  and  in 
respect  of  the  speed  with  which  it  is  accomplished." 

No  one,  it  seems  to  me,  can  examine  the  history  of  this  case  without  being  struck 
with  the  fact  that  it  was  just  such  an  one  as  must,  of  necessit3',  have  been  followed 
by  iurtammntion  and  a  deposit  of  fibrin;  the  operation  was  evidently  a  severe  one, 
the  dissection  was  extensive,  the  rolationa  of  the  parts  were  couipletely  changed,  and 
it  is  impossible  to  conceive  that  the  flaps,  although  carefully  laid  down  and  confined 
bj"  isinglass  plaster,  could  have  united  without  the  intervention  of  plasrna.  If  the 
use  of  the  knife  is  ever  ijroductirc  of  iutlainmation,  it  surely  ought  to  1k_>  in  a  wound 
of  such  extent  and  seventy.  That  inflauiniation  was  present  is  proved  by  the  cir- 
cumstance,  referred  to  by  the  reporter,  that  there  were  several  little  points  of  indu- 
ration apparently  corresponding  with  the  site  of  some  of  the  ligatures,  and  meutioa 
is  also  made  of  a  small  ab-^cess,  clearly  denotivo  of  the  same  fact.  Thus,  then,  it  is 
perfectly  certain  that  both  infinmrasition  and  deposit  of  lynijih  had  occurre<l  at 
several  situations,  and  it  maj'  l>e  imagined,  without  any  stretch  of  the  imagination^ 
that  nature  had  treated  the  rest  of  the  wound  in  a  similar  manner,  with  this  differ- 
ence only  that  less  lymph  was  effused  there  than  elsewhere.  The  union,  too,  was 
most  prompt  and  effectual.  ITence,  long  before  the  woman  expired,  the  plastic 
matter,  having  fulfilled  its  purpose  as  a  bond  of  connection  between  the  o|)pospd 
surfaces,  was  so  completely  absorbed  that  not  the  slightest  trace  of  it  could  anywhere 
be  discovered  even  with  the  niicroscopc.  Different  textures  possess,  it  is  well  known, 
different  faculties  of  furnishing  plastic  matter,  as  well  as  of  removing  it  after  it  bos 
been  deposited.  Thus,  in  amputation  of  the  leg,  when  the  flap  is  exposed  to  the  air, 
the  muscles,  fibrous  membranes,  skin,  anil  celhdar  tissue  are  much  more  rapidly 
glazed  with  l^'mph  than  adipose  eubstance,  vessels,  or  bone,  the  latter  of  which,  in 
fact,  rarely  exhibits  any  evidence  of  its  presence  under  several  days. 

Now,  if  we  take  into  consideration  all  the  circumstances  that  can  be  brought  to 
bear  uj>on  this  question ;  the  fact  that  all  inJurJes  whatever  are  followed  b\-  iuflam- 
matiou,  if  the  patient  survive  their  effects  long  enough,  as  well  .is  by  more  or  less 
effusion  rff  lymph;  that  some  structures  take  on  this  action  more  readily  than  others; 
that  inl!ummati(Ui  is  often  slight  in  one  part  and  severe  in  another;  and  that  lymph, 
when  no  hmger  of  any  use,  is  invariably  absorbed,  nature  abhorring  a  substance  which 
she  does  not  need,  as  in  the  case  of  a  wound  after  the  completion  of  the  solidifying 
process ;  I  conceive  it  to  l»c  impossible  for  any  wound,  however  imluced,  situat.ed,  or 
treate<l,  to  heal  liy  immediate  union,  or  without  the  intervention  of  inflammation  and 
some  deposit  of  lymph. 

The  only  case,  it  appears  to  me,  in  which  such  a  mode  of  union  would  be  at  all 
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liktly  to  occnr,  is  where  the  edges  of  the  wound,  as,  for  instance, 
jttearc'fuily  ai)|>roxiniated  immedialely  after  tlio  receipt  of  tlie  iiijn 
tLe  vessels  attd  other  structures  an  oiiportunity  of  proni|>tly  r« 
liomr>geneity  their  nuturiti  relations.  But  even  here  it  is  mure  rati 
ill  at  the  vessels,  irritated  and  fretted  bj'  the  injurywluch  they  hsve 
furtjisli  a  thin  film  of  lymph,  serving  as  a  liond  of  union  l>etwoeu  tt 

The  second  mofle  in  which  a  wound  is  supposed  to  be  capable  of  ..« 
process  of  80o6&j'n<7,  and  here,  also,  the  cure,  it  is  alleged,  is  ettected  without  the  inter 
vvDtion  of  inflammation,  or  a  deposit  of  (tlnstic  mntler.  The  bUioil,  eoagultiling  upon 
the  surface  of  the  wound,  soon  forms  n  li:ird,  solid  cinist,  wliich  thus  proteit.-!  it  from 
Ihfl  lolitaot  of  the  air  sunl  other  iujununs  intlueliws  until  it  is  covered  with  new  skin, 
when  nature's  shield,  now  no  longer  recpiired,  is  ca!*t  off  as  an  effete  substance.  This 
moic  of  healing  is  rare  in  man,  but  BiifTaiently  couiuinn  in  the  inferior  animals,  as  the 
horse  tind  cow,  which  are  so  much  less  liable  to  active  inllannnation  and  its  conse- 
qnenccs.  It  is  occasionally  imitated  by  the  surgeon's  dressing,  consisting  of  lint 
dipped  in  blood,  or  sraeared  over  with  colht(Iion,so  as  to  protect  the  raw  surface  from 
tho  contact  of  nir  and  dirt.  The  principal  proof  of  this  mode  of  cure  rests  upon  the 
jssumption  that  any  inflammatory  deposits  occurring  in  a  case  of  this  kind  would 
cffectnally  destroy  the  jirocess  by  prematurely  detaching  the  scab,  and  so  leading  to 
the  development  of  granulations,  or  union  by  the  second  intention.  Xo  one,  how- 
ever, has  ever  furnished  any  positive  evidence  tliat  tliere  is  no  infianiraation  m  hen  a 
wound  19  thus  inc rusted  ;  on  the  contrary,  the  whole  tlicory  is  a  mere  speculation, 
onsupiiortcd  by  a  single  proof.  Tho  diHeronce  lictween  such  a  woiiin<l  and  an  onli- 
nary  open  one  is  simply  this,  that,  while  in  the  former  there  is  very  little  inQamma- 
tioii,  in  the  latter  there  is  a  good  deal,  but  in  neither  is  it  wholly  absent. 

1i\'ith  regard  to  the  third  mode  of  cure,  or  union  by  otliit-Kice  injfammation,  all 
patliologists  are  agreed.  The  only  conditions  which  it  demands  for  its  speedy  and 
Bucoessful  accomplishment  are,  first,  that  no  coagulated  blood  s*hal]  intervene  between 
the  contiguous  surfaces,  and,  seenndly,  that  the  part  and  system  shall  be  maintained 
in  such  a  state  as  to  keep  the  inflammation  strictly  within  the  limits  of  hmphization. 
Aiwi'ding  to  this  doctrine,  union  cannot  take  place  without  more  ur  less  inflamma- 
tion and  the  effusion  of  a  certain  amount  of  plastic  matter,  serving  as  a  bond  of 
conuection  between  the  opposed  surfaces,  ghizing  and  gluing  them  together,  and 
ultiniately,  after  having  enjoyed  tlie  properties  of  nucleated  bhisteuia,  assuming  the 
cliarader  of  connectiAC  tissue.  \o\v,  if  the  above  views  be  correct,  it  follows  that 
dl  Union  is  the  result  of  adhesive  action  ;  that  is,  of  a  certain  degree  of  iutlamma- 
iPMl  just  suflieient,  and  no  more,  to  supply  the  reiptinite  amount  of  lympli  for  elfect- 
ingthe  cohesion  of  the  raw  surfaces.  If  the  quantity  of  this  substance  is  vtTy  small, 
Of  its  vitalit}-  greatly'  irapairt-d,  no  union  can  occur;  nor  will  such  an  event  take 
plai-e  if  the  etfusion  be  attended  with  high  excitement;  for  then  the  lyni(ih  that  is 
poured  out  will  either  be  aplastic  or  it  will  be  converted  into  pus,  thus  causing  the 
|mrt*  to  gape  and  compelling  them  to  lical  by  granulation,  or  union  by  the  second 
intention.  In  the  more  favorable  cases  of  adhesive  inflammation,  the  intervening 
inl)i>tanw  is  soon  removed  by  absorption,  without  being  transformed  into  cellulo- 
Bhrous  tissue,  which  can  only  be  needed  when  the  union  is  tardy,  or  when  it  ia 
effected  through  the  medium  of  an  inordinate  quantity  of  plastic  materia! ;  when,  in 
short, tlie  a[)po8ition  has  been  somewhat  imperfect,  autl  yet  not  so  uiifavorable  as  to 
offer  any  serious  obstacle  to  cohesion,  or  to  cause  su[ipiiration.  When  the  ])roce88 
of  reunion  gtics  on  kindly,  the  merest  conceivalilc  film  of  lyinph  is  ticnerally  suffi- 
cient; the  vessels,  nerves,  and  ahsor^^ent^  rapidly  extend  from  oue  side  to  the  olher'^^^^^ 
•cross  the  intervening  substance,  and  as  soon  tis  coalescence  has  occurred,  and  i^om-^-r^Zl 
plete  interchange  has  been  estaldished,  the  new  matter,  now  no  hmger  needed,  is  /*  Z. 
spet-dily  removed  in  the  same  manner  and  for  the  sami?  rea'^on  that  the  callus  is  /  V  ^ 
Wnioved  after  the  union  of  a  broken  bone;  nature,  as  already  stated,  being  averst  y^^,.,^^ 
to  the  retention  of  anything  that  is  usiless.  ^c**-  t^f^t^*^     J  frt>S 

The  fonrth  mode  according  to  whi<-h  wounds  may  heal  is  by  the  granulating  pro-  ' 
WW,  or  union  b^-  the  second  intention.  Ttvis  occurs  in  all  cases  where  the  adhesive 
•nUammfttion  is  thwarted,  w!ieLber  from  defective  action,  mismanagement,  or  any 
Other  cause  whatsoever.  The  surface  of  the  ga]>ing  wound  is  gradually  covered 
*ith  gnintjlations,  i)}-  which  the  cavity  is  ultimately  fdled  up,  cicatrization  consti- 
tuting the  last  act  of  the  process. 

Finally,  it  is  contended  that  a  wound  may  heal  by  secondary  adhesioriy  as  when 
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the  granulatious  covering  its  aiirfnce  are  closely  aiiproxiinatcd  and  held  togt-thcrby 
appropriate  dressings.  In  this  way,  as  is  alleged,  an  opportunity  is  afrorcle<l  these 
bodies  of  growing,  as  it  were,  into  eneh  other,  by  an  interchange  of  their  respective 
materials.  To  my  mind,  however,  tliis  mode  of  union  does  not  differ  in  any  respect 
frfnu  the  process  which  oetjurs  during  the  development,  aggregation,  and  cohexion 
of  the  granulations  upon  the  surface  of  a  suppurating  wound  or  of  an  ulcer  treated  in 
the  ordinary  manner.  In  neither  case  is  the  eoalescenec  direct,  but  intcrniediat*,  the 
connecting  bond  being  a  thin  lilin  of  lymph,  similar  to  that  interposed  between  the 
raw  edges  of  a  recent  wound. 

If  what  has  now  been  said  be  true,  it  necessarily  follows  that  there  are  only  two 
modes  in  which  wounds  unite,  lung  recognLze*!  by  surgeons,  easily  comprehended, 
and  in  perfect  accord  with  the  results  of  observation  and  experience.  These  two 
modes  are,  us  was  i)reviously  stated,  adhesive  inflammation,  or  union  by  the  first 
intention,  and  repair  by  granulations,  or  union  by  the  second  intention;  in  other 
words,  tliere  is  no  form  of  union  without  inflammation  and  lymph ;  and  the  oul}' 
dilferenco  in  the  two  processes  here  mentioned  is  that  in  the  one  the  plastic  matter 
serves  as  a  direct  bond  of  connection  between  the  ojjposed  surfaces,  while  iii  the 
other  it  is  converte<l  into  a  series  of  elaborately  organized  bixlies  which,  bj'  their 
coalescence,  ultimately  All  up  the  gap  left  by  the  retracted  edges  of  the  wound. 

A  subcutaneous  wound  heals  in  the  same  manner  as  an  oi)en  one,  only  that,  as  the 
air  is  exclude*!,  there  is  less  intlammation  and  more  rapid  cell-growth  and  repair. 
Suppuration  and  sloughing  are  seldom  looked  for  in  any  of  the  more  simple  forms  of 
such  a  lesion. 


SECT.  n. — CONTUSIONS. 

A  contusion  is  an  injury  produced  bj^  the  sudden  and  forcible  contact  of  a  body, 
as  a  club  or  bludgeon,  with  a  blunt  surface,  attended  m  ith  an  eHusion  of  blood,  but 
not  with  any  wound  of  the  skin,  or,  if  a  wound  exist,  it  is  so  slight  as  to  l»c  hardly 
appreciable.  When  the  skin  is  divided,  the  lesion  constitutes  what  is  called  a  con- 
tused wound,  or  a  contused  and  lacerate^l  one.  A  contusion  may  affect  any  of  the 
structures,  superflcial  as  well  :is  ilee[),  hard  as  well  as  soft,  cutaneous  and  connective 
tissues,  muscles,  nerves,  blooilvessels,  fibrous  membranes,  bones,  and  viscera,  pre- 
senting itself  in  various  forms  and  degrees,  at  one  time  slight  and  at  another  severe, 
according  to  circumstances,  more  especially  the  violence  of  the  blow  and  the  amount 
of  resistance  offered  by  the  parts  stJiick. 

The  causes  of  contusions  are  of  a  very  numerous  and  diversified  character.  Among 
the  most  common  are  blows  and  fjiUs,  and  machinery  in  rapid  motion.  A  pinch  with 
the  thumb  and  finger,  or  a  light  stroke  with  a  hiininicr,  affords  a  good  illustration  of 
a  sliglit  injury  of  this  kind.  The  effect  of  Iong-coi>tiuued  pressure  in  the  jiroduction 
of  contusions  is  well  cxemplifitHi  in  what  bo  often  occurs  in  tlie  child's  head  in  labo- 
rious parturition,  b^'  which  the  scalp  is  severely  bruised,  and  more  or  less  blood  is 
extravasated  underneath  the  tendon  of  the  oceipito-frf)nlal  muscles.  From  the  same 
cause  the  vagina  often  suffers,  the  bruised  structures  taking  on  inflammation,  which, 
iu  some  of  the  worst  cases,  turnii nates  in  sUnighing,  and  in  the  establislmieut  of 
vesico-vaginal  fistule.  The  prostate  gland,  as  every  lithotomist  knows,  is  sometimes 
badly  bruised  in  the  extraction  of  a  urinary  calculus,  either  because  of  its  large  size, 
or  from  the  maladroit  use  of  the  forceps.  A  severe  contusion  may  be  produced  by 
the  mere  concussion  of  an  organ,  as,  for  instance,  the  brain  in  injuries  of  the  skull, 
or  the  testicle  in  riiling  on  horseback,  from  the  forcible  contact  of  the  organ  with  the 
saddle. 

Contusions  vary  much  in  degree.  In  the  milder  forms  there  is  simply  a  little  dis- 
coloration of  the  surface,  or  the  aubctitaneous  areolar  tissue  is  slightly  infiltrated 
with  blood,  or  a  small  quantity  of  blood  is  collected  at  a  particular  spot,  all  of  the 
unnatural  appearances  sub8i<ling  in  a  few  dn^s,  eitlier  spont.'uieonsly  or  under  the 
influence  of  some  gently  stimulating  lotion.  In  the  second  degree,  as  it  may  be 
regaaled,  the  lesion  is  more  serious  and  exti-nsive,  there  is  greater  change  of  texture, 
a  larger  quantity  of  blood  is  poured  out,  or  an  artery  of  considerable  size  is  laid 
open  and  a  diffused  aneurism  is  formed,  contusion  and  laceratiini  of  tissue  coexisting. 
In  the  worst  degree,  the  soft  structures  are  comi>letely  disnrganizeil,  mashed,  or 
pulpificd,  and,  if  life  is  not  sj)eedily  destroyed  bj'  shock,  or  shock  and  hemorrhage, 
they  are  soon  assailed  by  mortification.    Injuries  like  these  are  most  commonly 
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prodaced  by  falls  from  a  great  beigbt,  by  the  passage  of  the  wheel  of  a  carnage,  or 
by  tlii'  contact  uf  u  partially  speul  cannon  ball.  The  skin  in  these  frightful  acei- 
dtnts  generally  jjarticipates  in  the  lesion ;  but  now  aiul  then  an  instance  occurs  in 
irhieh,  owing  to  its  elasticity,  it  remains  intact,  although  the  umlcrlying  structures 
may  bts  irrvtricvably  damaged.  The  internal  organs,  as  the  liver  and  spleen,  arc  not 
TUifrtHjucutl}-  fatally  couluscil  by  a  blow  or  a  kick,  without  the  faintest  trace  of  injury 
of  the  skin  where  the  violence  was  inflicted.  The  lungs  and  the  brain  occasionally 
$uffer  in  a  similar  manner. 

Some  persons  are  so  peculiarly  constituted  as  to  sutler  from  contusions  from  the 
most  trivial  causes,  as  the  slightest  blow,  piucb,  or  pressure,  as  in  sitting  on  a  bard 
chair,  or  lying  on  a  b:ird,  uneven  mattress.  Old,  fat,  an<>mic  wruuen,  with  a  very  lax 
tad  delicate  skin,  are  peculiarly  liable  to  sutfer  in  this  way,  some  of  them,  indeed, 
almost  habitually,  more  especially  on  the  back,  arms,  ntid  thighs.  Scur\-y,  wasting 
Jiseases,  the  hemorrhagic  diathesis,  aud,  in  fact,  all  affections  attended  with  an 
impoverished  condition  of  the  blood,  may  be  enumerated  as  so  many  predisposing 
ototes  of  these  occurrences. 

The  shock  in  contusion  is  not  always  in  proportion  to  the  gravity  of  the  accident, 
tbe  degree  generally  depending  more  upon  constitutional  peculiarity  than  anything 
ei«.'.  In  violent  cases,  as  when  an  important  viscus  or  a  large  joint  has  l>een 
eruohed,  it  may  be  so  great  as  to  prove  fatal,  either  Bi}ecdily  or  after  a  feeble  attempt 
Bt  reaction. 

Tlieetfects  of  contusions  are  primary  and  secondary,  and  in  both  cases  they  maj' 
k  uliglit  or  more  or  less  severe,  if  not  futiil.  Contusions  involving  the  skin,  or  tbe 
«kiu:uid  subcutiineous  connective  tissue,  are  always  attended  with  a  certain  degree 
of  discoloration,  purplish,  black,  or  reddisli  at  first,  but  gradually,  as  the  blood 
causing  it  di8api)ear8,  shading  off  into  bluish,  olive,  greenish,  or  yellowish,  until  it 
finally  vanishes.  When  the  blood  is  situated  among  the  muscles,  the  fUscc>lon\tion 
mttj-  not  show  itself  for  several  days,  and  even  then  it  does  not  always  apjxjjir  at  the 
psrt  hurt,  bnt,  perhaps,  nt  a  considerable  distance  from  it,  the  fluid  gravitating  along 
Iheeasie&t  route  towards  the  surface. 

In  Dearly  all  contusions  there  is  more  or  less  gwelling,  the  degree  l)eing  usually  in 
pTOj)ortiou  to  tbe  degree  of  violence,  the  njiture  of  the  alleeted  structures,  as  their 
liuitT  or  <lensity,  and  the  amount  of  extravasated  blood.  Its  advent,  as  well  as  its 
dep&rtnre,  may  l>c  sudden  or  gradual.  \i\  tiie  former  case  it  ni.ay  be  due  solely  to 
effusion  of  bliiod,  bnt  gencndly  there  is,  in  ad«Htion  to  the  blood,  a  rapid  exudation 
of  serum,  or  of  serum  and  fibrin,  and  also  greut  distension  of  the  vessels,  the  whole 
contrilniting  to  the  formation  of  what  is  vulgarly  cfllled  a  bump,  so  common  about 
children's  deads  as  an  etfect  of  blows  and  falls.  When  the  swelling  is  slow,  it  is 
usually  attributable,  especially  in  the  absence  of  inflammation,  to  the  gradual  accu- 
malation  of  blood,  in  consequence  of  the  mixture  of  the  injured  vessels  under  the 
pressure  of  their  contents.  There  is  no  doubt,  however,  iii  all  such  cases  more  or 
less  exudation. 

The  contuse<l  structures  have  generally  a  feeling  of  numbness,  especially  when 
ther  are  largely  supplied  with  nerves.  When  the  injury  is  Rliglit,  the  sens.ition  is 
commonly  very  transient;  but  now  and  then  it  lasts  iiidefinitolj-,  and  is  a  source  of 
intcnjfe  Kutfering,  as  is  so  often  witnesseil  in  contusions  of  the  scalp,  tibia,  knee-joint, 
spine,  aurl  shouhlor.  Partial  and  even  complete  paralysis  and  loss  of  sensation  may 
exitt  wlion  a  lar^e  nervous  trunk  is  severely  eotitused. 

The  pain  con^iequent  upon  contusions  is  usually  very  slight  and  evanescent,  passing 
off  soon  after  the  receipt  of  the  injury.  It  is  ordy  in  exceptiomd  cases  that  it  i.s  [((jt 
to  be  at  all  severe  in  the  first  instance.  As  a  Beeoudary  elfect  it  is  sometimes  very 
troublesome,  e8|)ecially  in  contusions  of  the  back  of  the  head,  often  assuming  a 
iKuralgic  character,  increase*!  by  pressure,  atmospheric  vicissitudes,  and  disorder  of 
the  gi-neral  system,  and  liable  to  periodical  exacerbations.  A  contused  joint,  eye- 
ball, and  bone  are  fre(pu'ntl3' the  seat  of  severe  local  distress  long  after  the  oc-cur- 
reaceof  the  j)rimarv  lesion. 

The  amount  of  blood  elhised  in  this  accident  may  be  very  slight,  on  the  one  band, 
orvi-ry  co|nous,  on  the  other,  dejiending,  as  already  stated,  upon  the  extent  of  the 
Tsscular  involvement  and  the  laxity  or  llrmiiess  of  the  connective  tissue.  In  the 
tojltk-r  forms  of  trontusion  it  may  be  barely  sufficient  to  cause  some  dt-gree  of  dis- 
coloration of  the  skin,  as  is  witnessed,  for  example,  in  a  bruise  on  the  scalp  from  a 
Wl,  or  in  the  ''black  eye"  of  the  pugilist,  caused  by  a  blow  of  the  fist.     The  efl'used 
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blood  geiiernlly  Dccnrs  as  an  infiltration,  being  more  or  less  widely  diffused  through 
the  cellulur  tis>*uo,  whert;  it  in  8i»eoflily  brought  under  the  influence  of  the  abBorbt-nte, 
and  in  a  vlm'v  short  time  completely  removed,  a  few  days  often  sufficing  for  the 
purpose.  What  is  called  an  <'ccfi>/mosin,  so  often  found  in  contusions,  cout^iats 
essentially  in  a  slight  extravasation  of  blood,  caused  by  small  rupturcni  veHseJa, 
sitii.Mted  in  the  eouncotive  tissue,  imme<Iiately  beneath  the  skin,  and  presenting  iuself 
in  the  form  of  a  livid,  black,  deep  blue,  or  jmrple  spot,  of  irregular  shajje  juid 
varinlilo  size.  It  gcnendly  comes  on  either  immediately  or  witiiin  a  short  time  after 
the  intliction  of  the  injury,  and  is  usually  superticiid,  although  it  may  be  deei> 
seated,  atl'ectiug  the  interior  of  a  muscle,  a  bone,  or  a  viscus.  Is'umerous  ecchymoses 
are  occasionally  found  in  the  brain,  lung,  8i)leen,  and  liver,  after  accidents,  in  which 
the  parenchymiitoua  structure  of  these  organs  has  Iwen  more  or  less  severely  bruised. 
Wluii,  in  cousequonee  of  &n  injury,  the  blood  is  collected  in  a  small  circumscribed 
spot,  the  affection  takes  the  name  of  "  thrombus,"  while  the  term  "depot"  is  em- 
phiyi-d  tij  denignate  it  when  it  is  large  and  concentrated.  The  accumulations  of 
blt)tnl  which  occifr  on  the  child's  head,  and  in  the  labium  of  the  mother,  during 
sevt«rc  and  protracted  labor,  are  good  illustrations  of  a  sanguineous  depot,  so  often 
met  M  illi  fipon  a  large  scale  in  severe  contusions,  both  with  and  without  any  external 
woiuid.  When  the  extravasation  is  copious,  it  is  jjresnmable,  whatever  may  be  its 
form,  that  it  has  been  caused  by  the  rupture  of  some  of  the  larger  vessels,  and  such 
an  occurrence  sliould,  therefore,  always  be  regarded  us  one  of  a  serious  character, 
ollen  i)laciug  limb  and  life  in  jeopardy. 

The  presence  of  blood  in  the  contused  structures,  whether  occurring  as  an  ecchy- 
mosis,  a  thrombus,  or  a  depot,  is  denoted  by  discoloration  of  the  skiu,  and  by  a 
marked  sense  of  fluctuation,  some  paita  of  the  swelling,  however,  generally  fe<'ling 
harder  than  others,  depen<ling  upon  the  manner  inwiiich  the  blood  is  bound  down  by 
the  overlying  tissitcs.  When  an  artery  of  considerable  size  has  been  laid  open,  there 
will,  in  aildition  to  those  phenomena,  be  more  or  less  pulsation  and  murmur,  or  that 
peculiar  whirring  sound  so  characteristic  of  aneurism. 

The  extravasated  blood,  in  contusions,  may  be  perfectly  fluid,  semifluid,  or  Bolid, 
the  consistence  ile|HMiding  upon  the  nniouiit  of  injury  sustained  b}' the  parts.  When 
the  injury  has  been  vt'iy  newvv,  the  bUmd  may  be  completely  devitalized,  and  then  it 
will  of  course  l)e  perfectly  Hiiid,  as,  for  example,  not  uid'rvquently  happens  in  the 
accumulations  that  occur  upon  the  child's  heatl  in  ditlicult  and  protracted  lalwr; 
very  generally,  however,  it  is  partially,  if  not  completely,  coagulated,  and  it  need 
hardly  be  added,  what  indeed  is  self-evident,  that  the  condition  of  the  blood  greatly 
iiifluenct'S  its  own  ultiinnte  disposition,  as  well  as  the  etiects  induced  by  it  upon  the 
tissues  in  whicli  it  is  locatetl.  When  it  retains  its  vitality,  provided  the  quantity  is 
inconsiderable,  it  is  usually  spei-dily  abstn-lied,  or,  even  if  it  remains  for  some  time, 
it  is  not  likely  to  excite  any  mischief.  AVhen,  on  the  contrary,  the  blood  is  necrosed, 
it  is  either  not  absorbed,  or  it  ia  soon  decomposed  and  thus  becomes  a  source  of 
irritation  and  intlammation,  leading,  not  uufrLMjuentl^',  to  suppuration,  ulceration,  or 
oven  mortilication,  the  more  es|>ecially  if  the  sort  parts  have  been  much  contusefl,  or 
if  they  are  severely  coinpress<«l  by  the  extravasated  fluid.  When  the  blood  is  very 
abutnlaut,  it  may,  even  if  it  n-lains  its  vitality,  so  op[)rcss  and  choke  the  absorbent 
vessels  as  to  incapacitate  them  for  its  removal,  just  as  sometimes  happens  in  large 
dropsical  ctTusions.  Occasicmaliy  the  blood  separates  into  its  two  constituent  ele- 
ments of  scrum  aud  crassauiuntum.  Tiie  opinion  that  this  fluid,  in  favorable  con- 
ditions of  the  [lart  and  system,  may  become  vascularized,  and  gradually- transfonne<l 
into  connective  tissue,  is  generally  admitted  by  pathologists,  although  such  an  occur* 
rcnce  must  necessarily  be  uncommon  aud  exceptional.  Whether  the  new  growth,  as 
it  may  under  such  circumstances  be  rc^^arded,  occasionally  forms  the  starting-point  of 
various  kinds  of  tumors,  innocent  and  malignant,  is  not  determined,  greatly  as  the 
question  has  beeu  agitated. 

The  more  severe  forms  of  contnsion  are  occasionally  followed  by  more  or  less 
clfusion  of  pure  serum,  unaccompanied,  apparent!}',  by  any  fibrin  and  hematin. 
The  occurrence  is  most  common  in  injuries  in  which  the  skin  is  forcibly  torn  from 
the  subcutaneous  areolar  tissue,  especially  when  it  is  detached  obliquely,  a*  when 
the  wheel  of  a  carriage  passes  over  a  limb,  scvereh'  bruising  the  soil  structures 
without  causing  an  o])en  wound.  The  ruptured  capillary  vessels  in  such  a  condition 
readily  part  with  their  serous  contents,  while  the  more  solid  portions  of  the  blood 
are  retained,  the  quantity  poured  out  varying  from  a  few  drachms  to  several  ounces. 
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The  ordinary  site  of  the  effusion  is  the  subcutaneous  areolar  tissue,  but,  at  times,  it 
is  also  found  in  the  intermuscular.  Tiie  flukl  apptars  either  as  a  circumscribed, 
globular  tumor,  soft  and  lUK^ttialinsj,  or,  as  is  more  Lomnionly  the  case,  as  a  veritable 
extravasation,  vague,  uudoflnod,  ami  undistinguisljiiiile  froni  an  ordiuarj'accumidation 
of  blood  under  the  skin,  exceptiiiET  that  tliure  is,  perliaps,  less  discoloratiou  of  the 
surface.  In  chronic  casc!,  the  tiiiiii  is  sometimes  distinctly  encysted.  In  its  color 
the  fluid,  at  flrst,  is  generally  somewhat  ro ddisb,  but  it  gradually  assumes  a  pale  amber 
hue,  aad  eventually  becomes  perl'eclly  clear  and  limpid ;  it  is  viscid  to  the  touch, 
aaline  in  taste,  and  coagulnble  by  heat  and  acids. 

A  contusion  may  lio  d:tngerous  or  otherwise,  according  to  its  extent,  the  nature 
of  the  parts  involved,  and  the  state  of  the  constitution.     A  slight  bruise  in  a  person 
in  ill  health  at  the  time  of  its  occurrence,  may  become  a  source  of  great  sutfering, 
even  when  the  structures  affected  are  not  at  all  important  to  life,  from  the  super- 
vention of  suppurative  inflammation,  ulcei-ation,  or  gangrene.     A  seveie  coutiinion 
of  an  internal  organ,  as  the  spleen  nr  liver,  may  prove  spi-eilily  fatal.     A  contusion 
of  the  scalp  ma}'  cause  erysi[>elas,  phlebitis,  abscess  of  tlio  brain,  pyemia,  and  death. 
Old  men  not  unfrequeutly  perish  from  injuries  of  this  kind  iuflictcil  upon  the  pros- 
late  gland  in  lithotomy  and  lithotrips}'.    A  contusion  com]jtit*ateil  with  the  laceration 
of  important  vessels  and  nerves,  the  crushius^  of  bones,  and  tlie  perforation  of  the 
largi.-r  joints,  is  always  a  dangerous  occurrence'.     Litid>and  life  are  somttijiies  Im- 
perilled secondarily,  as  when  tht-ro  is  a  large  accuttiulation  of  bloo<l,  rapidly  nniler- 
goiiig  devitalization  and  putrefactivo  decomposition,  poisoning  the  system  by  the 
imbibition  of  noxious  gases  and  ichorous  matter.     The  prognosis  is  unfavorable  in 
stvere  contusions  occurring  in  persons  exhausted  by  scurvy,  anemia,  tjphoitl  fever, 
oudlong-continueiJ  and  i)rofuse  discii urges. 

In  the  treatment  of  contusions  the  loading  inflications  are,  to  prevent  further 
effusinu,  to  limit  inflammation,  and  to  [iromote  the  removal  of  the  aecumidated  blood. 
In  the  lighter  forms  of  injury  the  application  of  cohl  water,  simple  or  iJieidcated, 
will  generall}"  be  all  that  is  required  for  a  speedy  cure.  Lotions  of  arnica,  vinegar, 
Mid  common  salt,  lead,  Goulard's  extract,  liydroehlorate  of  ammonia,  alum,  and 
spirit  of  camphor  are  among  the  most  important  agents  iu  this  class  of  injuries, 
most  of  them  acting  as  powerful  sorbefacienls,  nt  the  same  time  th;it  tliey  tend  to 
Kpreas  excitement  and  prevent  effusion.  I'oimdcd  ice,  inclosed  in  a  bhulder  or  giim- 
elutic  bag,  spread  out  over  the  atTeeteil  surface,  is  often  a  very  valuable  remeily,  but 
is  not  to  be  used  without  proper  vigilance,  lest  it  should  harm  by  tiepressing  the 
vital  powers  of  the  part.  Leeches  may  be  scattered  over  the  affected  surface  when 
lliere  is  much  local  disonler.  Catu])hisra3  and  warm  water-dressing  are  sometimes 
serviceable.  The  most  trustworthy  sorbefacieiit  is  a  strong  solution  of  liydroehlorate 
of  ammonia  with  the  addition  of  a  small  quantity  of  vinegar,  applied  upon  folded 
flannel, covered  with  oil  silk,  and  renewed  six  or  eight  tiiiiee  in  the  twenty-four  hours. 
P»rt»  excessively  contused  generally  require  stimulating  npplieatiuiis,  as  jdcohol  and 
waU'r,or  lotions  of  spirit  of  cjunphor,  not,  of  course,  too  long  contiruied. 

Wlien  the  blood  is  devlLalizetl,  or  in  a  decomposed  condition,  whether  fluid  or 
eoagul.-ited,  the  sooner  it  is  let  out  the  better.  The  incision  shonhl  be  free,  to  afford 
thorough  evacuation,  the  abnormal  cavity  being  well  washed  out  imme<liutel\  after 
with  tepid  water,  impregnated  with  pennangan.'ite  of  potassa,  or,  with  a  few  drops 
of  any  of  the  acids.  Undue  reaction  is  controlled  with  morphia,  and  the  treatment, 
bother  respects,  is  managed  n[»on  general  principles.  When  the  cavity  left  by  the 
discbarge  of  the  effused  blood  is  very  large,  reunion  will  Ive  promoted  by  the  use  of 
the  compress  and  roller.  Diffused  aneurism  is  treated  by  exposure  of  the  wound, 
and  by  the  ligation  of  both  ends  of  the  atfected  artery.  Am[Mitation  may  l>eeome 
neeess.'iry  when  the  contusion  occupies  an  extremity,  and  is  attended  with  extensive 
pul|ii(icatlon  of  the  soft  tissues,  crushing  of  the  bones,  laceration  of  iniporlnnt 
vessels  and  nerves,  and  the  penetration  of  the  larger  joints.  The  treatment  of  the 
secondary  effects  of  contusions  will  receive  proper  attention  in  connection  with  the 
diaea8e«  and  injuries  of  the  different  organs  and  textures. 

Cavalry-men  and  grooms  are  exposed  lo  a  severe  form  of  contusion  of  the  tibia, 
from  the  kick  of  the  horse.  The  accident  is  liable  to  be  followed  liy  vi<vteiit  iiitlnm- 
mation.  with  a  tendency  to  erysipelns  and  diffnseti  abscess,  lieeovery  is  of^en  slow, 
Mitl  suffering  great,  esjiec in lly  if  there  has  been  mnch  concussitm  <if  the  bone,  or 
atcnsive  injury  of  the  periosteum.    The  treatment  is  conducted  upon  general  prin- 
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cipk's,  with  the  addition  of  free  incisions  to  liberate  the  soft  parts,  the  knife  grating 
against  tlie  surface  of  the  bono,  as  in  the  operation  for  whitlow, 

Tissiu's  tliat  nre  firmly  compressed,  constricted,  or  strany:iilalcd  are  placed  very 
miicla  in  the  condition  of  contused  structures,  and  are  liable,  if  not  promptly  rescued, 
to  become  hcverel}",  if  nut  fatally,  constricted.  A  bandage  tightlj'  wound  around  an 
inflamed  limb  may  give  rise  to  gangrene;  a  ring  slipped  over  the  wrung  finger,  to 
violent  Lnllammatiou  ;  and  the  narrow  aperture  through  which  the  intestine  desrceuda 
in  a  recent  hernia,  to  mortilicatiun  of  the  prolrudfil  struutui-es.  Paraphimoais  allords 
a  good  illustration  of  the  compiesaion  and  contusion  of  a  piirt  by  the  nclion  of  the 
common  integument,  the  effect  being  similar  to  that  produced  by  the  pressure  of  & 
tight  ligature.  Tlie  first  effoct  of  such  an  occurrence  is  an  impediment  in  the  vessels 
and  nerves,  interfering  with  the  circulation  of  the  blood  and  the  transmission  of  ncrre 
fluid,  speedily  followed  by  an  etlusion  of  serum,  giving  rise  to  a  soft,  glossy,  aedom»- 
tons  condition.  If  prompt  relief  be  not  aflbrded,  the  obstruction  increases,  infiain- 
uiation  is  set  up,  lymph  is  pnured  out,  the  circulation  is  completely  suspended,  and 
the  parts,  nssumiug  a  dark,  mottled,  purplish,  or  blackish  hue,  are  irretrievably  lost. 
These  effects  oftcu  ensne  in  an  almost  incredibly  short  time,  as.  for  example,  is  so 
often  witnessed  in  strangulated  hernia,  especially-  in  cases  of  recent  standing  accom- 
panied with  an  Huusually  small  a[)erture  of  descent. 

The  treatment  of  these  and  similar  alfeclions  is  sufflciently  obvious,  the  first  and 
most  imjiortant  point  being  the  rcmoTal  of  the  exciting  cause ;  and  after  that  has 
been  accom|)lished  an  attempt  must  be  made  to  repair  an^-  <lamage  that  may  have 
been  done  i»y  the  constriction,  special  pains  l)eiug  taken  to  restore  the  circulutiOD 
and  to  promote  the  absorption  of  inflammatory  deposits. 


SECT,  nt INCISED  W0DND8. 

Incised  woimds  are  simple  cuts  made  with  any  sharp  instrument,  as  a  knife,  a 
swonl,  or  an  axe,  and  vary  in  extent  from  the  slightest  possible  incision  to  a  gap 
of  frightful  l(!tig(h  and  df])th.  The  largest  incised  wounds  are  usually  made  design- 
edly by  the  surgeon  in  the  extirpation  of  tumors,  in  the  amputation  of  the  limbs, 
anil  in  the  rcBcctiou  rd"  the  joiuts.  In  general,  they  arc  open,  and  therefore  in  contact 
with  the  air;  sometimes,  however,  they  are  subcut^ineous,  and  thercfoi-e  exempt  from 
such  ex|>o8ure.  All  incised  wounds,  however  8im]de,  are  characterized  by  three  phe- 
nomena, deserving  of  special  consideration:  Is(,  hemorrhage;  2dly,  more  or  leM 
pain  ;  and  3dly,  retraction  of  the  edges  of  the  divided  structures. 

Ist.  The  hemorrhage  varies  in  quantity,  from  a  few  drops  to  several  ounces,  or 
even  quarts,  according  to  the  extent  of  the  injury,  and,  above  all,  the  vascularity  of 
the  alfected  tissues.  When  the  capillaries  alone  are  involved,  tlie  blood  oozes  rather 
than  flows  awa)',  the  reverse  being  the  case  when  a  tolerably  large  vessel  is  divided. 
The  hemorrhage  may  be  strictly  arterial,  but  generally  it  is  both  arterial  and  venous. 
In  the  former  case  the  flui<l  is  of  a  scarlet  color,  and  spirts  out  in  jets,  synchronously 
with  tiie  contraction  of  tlie  heart;  in  the  latter,  on  the  couti-ary,  it  is  of  a  dark  mo- 
dena,  or  purple  complexion,  and  issues  in  a  continuous  streau),  as  in  bleeding  at  the 
arm.  .Some  sdncturc*  are  uaturaUy  more  va&.cuJar  than  others,  and,  therefore,  yield 
more  blood  when  divided.  Thus,  a  wouud  of  the  lip  blee<l8  more  freely  than  one  of 
the  cheek,  and  of  the  check  than  one  of  the  leg.  Again,  a  part  that  is  habitually  irri- 
tated, when  divided,  bleeils  much  more  copiously  than  when  it  is  in  a  healthy  state. 
A  familiar  example  of  this  occurrence  is  allbrded  in  excision  of  the  tonsils,  an  ope- 
ration which  is  sometimes  atlemleil  witli  profuse  hemorrhage,  in  consecjuence  sitnply 
of  the  enlargement  of  the  vessels,  and  their  inability  to  retract  on  account  of  inflam- 
matory etttisions. 

^dl}'.  The  pain,  like  the  heraoiThage,  attendant  nn  an  incised  wound,  is  influenced 
in  its  extent  by  the  size  of  the  lesi<jn,  the  nature  of  tlie  atleeted  textures,  and  the 
temperament  of  the  individual.  In  general,  it  ver}'  soon  subsides,  and  does  not  after- 
wards return,  unless  there  is  undue  inflammatory  action.  When  a  large  nerve  is 
implirated  in  the  injury,  there  is  usually,  in  addition,  some  degree  of  numbness  in 
tlie  .surrounding  tissues,  and  occasionally,  also,  partial  paralysis  iu  the  distal  parts. 

3dly.  Tlie  retraction  of  the  edges  of  the  wouud  is  dependent  upon  the  natural 
resiliency  of  the  cutaneous  and  muscular  tissues.  It  is  very  materially  influenced, 
however,  in  its  degree,  by  the  tlepth  of  the  wound,  by  its  situnti<m,  an«l  also  by  the 
amount  of  motion  to  which  it  may  be  subjected  immediately  after  the  receipt  of  the 
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iujury.  Thus,  a  wound  of  the  hairy  scalp,  exleiiding  ilown  to  the  bone,  will  scarcely 
gaiMi  any,  while  one  on  tlie  forehead,  anu,  or  leg  will  exhibit  a  frightful  cavity;  in 
the  one  in  consequence  Biin|»ly  of  the  muscular  contraction  of  the  part,  and  in  the 
other  of  the  change  of  posture. 

The  treatment  of  such  an  injury-  is  perfectly  simple.     The  Drst  object  is  to  arrest 
the  hemorrhage,  provided  this  has  not  been  already  done  by  the  naturid  efforts. 
When  it  is  strictly  capillary,  it  will  either  soon  cease  spontaneoush-,  or  it  may  be 
readily  checked  by  exposing  tlie  wound  to  the  cold  air,  or  by  iiressing  upon  it  a 
^■ponge  wet  with  cold  water.     When,  on  the  otUur  hand,  it  proceeds  from  a  vessel  of 
^Hooeideruble  size,  the  more  prudent  course  will  be  at  once  to  ai)pl3-  a  ligature;  for, 
although  it  may  be  temporarily  arrested,  jet  it  will  be  very  liable  to  break  out  again, 
if  not  upon  the  slightest  exertion,  at  all  events,  so  soon  as  reaction  is  fully  established, 
and  it  may  then  become  a  source  of  great  annoyance  both  to  the  patient  and  to  the 
surgeon.     The  manner  of  performing  this  operation  will  be  pointed  out  under  its  ap- 
propriate head. 

The  hemorrhage  having  been  arrested,  the  nest  thing  to  be  attended  to  is  the 
deansing  of  the  wound.     All  foreign  substance,  no  matter  liow  delicate  or  minute, 
must  be  carefully  picked  away  with  the  forceps,  removed  with  the  fingers,  or  dis- 
lodged with  a  stream  of  water,  tkiueezed  from  a  sponge,  or  throsvn  upon  it  I'rom  a 
syrioge.     The  finest  hair,  if  allowed  to  remain,  would  act  as  an  irritant,  and  imperle 
tlie  adhesive  process.     The  same  remark  is  applicable  to  any  blood  that  may  cover 
Uie  wound  or  incrust  its  edges.     It  is  just  as  necessary  to  remove  this  as  diit  or  luny 
utraueous  substance  whatever.     Even  the  sliglitest  possible  layer  of  blood  is  likely 
to  prove  a  barrier  to  immediate  reunion;  for,  although  this  fluid  sometimes  is  unques- 
tionably susceptible  of  organization,  yet  such  an  e\ent  is  never  expected  or  wished 
formider  such  circumstances.     Hence  the  whole  surface  of  the  wound  should  be 
Ihonnighly  freed  of  it,  not  roughly,  of  course,  but  as  gently  as  possible,  before  an 
alteinpl  is  made  to  ap[>roxinuite  its  edges.     If  the  blood  is  coagulflt<.-d  and  adhe- 
rent, it  may  readily  be  detaclifd  with  the  fingers,  forceps,  or  haiulle  of  the  scalpel. 
Fiually,  the  circumjacent  pails,  if  covered    with   haii*,  are  carefully  shaved  and 

Tlie  object  of  these  preliminariea  is  to  place  the  wound  in  the  most  favorable  con- 
dition for  union  by  the  first  intention,  or  the  cstabliMhment  of  tlie  adhesive  process. 
To  insure  this,  the  edges  must  l>e  careftilly  ap])roximated  in  thtir  entire  extent,  and 
Ktained  in  contact  for  a  certain  period,  by  appni[>riate  means,  aided  by  rest  and 
proper  position  of  the  part.  If  the  wound  is  of  small  extent,  nothing  will  be  required 
beyond  a  strip  or  two  of  adhesive  plaster.  If,  on  the  other  hand,  it  is  long  and  deep, 
itvill  probably  be  necessary  to  use,  in  addition,  a  few  sutures,  if  not,  also,  a  com- 
press imd  bandage. 

Tiie  wound  being  dressed,  and  the  parts  concerned  placed  at  rest  in  a  relaxed,  and, 
if  possible,  also  in  an  elevated  jiusition,  little  retiiains  to  be  done  by  the  surgeon, 
except  to  watch  and  assist  nature  iu  her  reparative  elforls.  Within  a  short  time 
•fter  the  edges  of  the  wound  have  been  api)roxiuiate<I,  inflammation  is  set  up,  and 
lliis  is  speedily  followed  by  an  effusion  of  jjlasma,  not  only  upon  their  surface,  but 
slsointo  the  surrounding  tissues.  The  interi)ose<l  hiyer,  perhaps  5iardiy  as  thick  as 
Ibe  most  delicate  spi<ler"s  web,  soon  becomes  organized,  by  an  interchange  of  vessels 
mm!  iien'cs  between  the  opposite  sides,  and  thus  forms  a  bond  of  union  between 
Uh! divided  structures.  In  the  meanwhile  the  inflammation  gradually  subsides,  the 
sori'ounding  tissues  regain  their  accustomed  functions,  and  the  coiisoMdatioa  is  com- 
pletely establisheil.  The  resulting  cicatrice  remains  rough  for  some  time,  but  by  de- 
grees it  becomes  polialied,  and  finally  assimilates  itself  to  the  natural  skin,  except 
Uut  it  is  whiter,  free  from  hair  and  sebaceous  follicles,  and  less  capable  of  resisting 
Hie  effects  of  disease. 

But  it  is  not  always  that  the  healing  process  advances  so  favorably  as  is  here 
liestrihed.  Very  frequently,  indeed,  it  is  materially  retarded,  interrujitied,  or  even 
etiliR'ly  subverted.  Of  tlie  various  causes  winch  may  contribute  tu  bring  about  this 
Uiloward  result,  the  most  common  are  the  lu-e.-^ence  of  foreign  matter  in  the  wound, 
■ant  of  accurate  apposition,  too  much  motion,  iin|>roper  ap]»licatii>ns,  or  undue  in- 
Jtouuation.  It  is,  tiierefore,  the  duty  of  the  practitioner  not  only  t'l  attend  well  to 
ererj-  case  of  the  kind  in  tlie  first  instance,  but  to  watch  it  most  sedulously  tbrough- 
(nt  \U  entire  progress,  inciting  action  when  it  is  deficient,  and  repressing  it  when  it 
it  too  high. 
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If  the  symptoma  assume  an  untoward  tendency,  the  adhesive  action  threatening 
to  puss  into  the  supiiiirative,  the  BUtures  and  plasters  should  immediately  be  slaclt- 
eoed,  and  recourse  had  to  water-dressing,  either  warm  or  cold,  simple  or  me<Jicated, 
according  to  the  tolerance  of  the  [lart,  and  63  stem.  In  general,  simple  water  will  be 
found  to  answer  belter  than  anytbing  else,  anil  may  often  be  ad^•antageonsly  em- 
ployed from  the  very  commencement,  especially  if  the  wound  is  very  large,  in  an- 
ticipation of  inordiuate  action.  The  dit^t,  bowels,  and  secretions  must  lie  properly 
regulated;  and,  if  suppuration  he  inevitable,  the  most  agreeable  and  soothing  remedy 
will  coraraonly  l>e  a  light,  emollient  cataplasm,  (japing  of  the  wound  should  be 
counteracted  by  the  use  of  adhesive  strips,  aided  by  position,  and,  if  necessarj:,  by  a 
few  loose  stitches  and  the  bandage. 


8BOT.  rv. — SUBOUTANBOU8  WOUNDS. 

Subcutaneous  wounds  differ  from  all  other  wounds  in  three  important  particulars: 
first,  they  do  not  have  an  ex|»osed  sui-fnce,  or,  in  other  words,  the  tissues  that  are 
involved  in  them  are  not  laid  bare;  secondly,  they  are  generally  followed  by  very 
slight  inflamnintory  action ;  and,  lastly,  they  heal,  for  the  most  part,  promptly,  by 
union  by  the  lirst  intention,  the  whole  process  of  repair  l)eiiig  one  of  unusual 
rapidity,  evidently  due  to  the  fnu-t  that  no  air  is  admitted  into  them  to  embarrass 
the  cure.  It  is  upon  a  knowledge  of  (liese  principles  that  Stromej'er  and  his  fol- 
lowers founded  what  is  now  known  as  subcutaneous  surgery,  a  branch  of  practice 
which  is  of  such  signal  service  in  the  treatment  of  malformations  and  deformities. 

There  are,  properly  speaking,  two  varieties  of  sulx'utaneous  wounds,  siifficirntly 
distinct  in  their  character  to  entitle  them  to  separate  consideration.  In  one,  that  to 
which  the  above  remarks  are  chiefly  applicable,  the  wound  communicates  with  the 
exterior,  the  aperture  by  which  this  isefiet-ted  being  usually  a  mere  puncture,  such,  for 
example,  as  is  made  in  tenotomy,  or  in  the  sulwutaneous  division  of  a  tendon  ;  in  the 
other,  which  is  often  a  formidnble  lesion,  t!ie  skin  is  not  perfornterl,  and,  consequently, 
there  is  no  admission  of  air,  not  even  transiently.  8uch  wounds  are  essentially*  con- 
tused and  lacerated  wounds,  iu  which,  even  occasionally  when  the  lesion  is  of  the 
most  formidable  character,  the  integument  either  retains  its  integrity,  or,  as  more 
commonly  happens,  it  is  somewhat  bruised,  cut,  or  torn,  hut  not  completely  divide<L 
A  siini)Ie  fracture  is  essentially  a  subcutaneous  wound  of  a  bone  and  of  the  adjacent 
soft  structures.  A  wound  made  by  the  tearing  away  of  a  tendon  from  a  muscle, 
leaving  behind  its  sheath,  is  a  lesion  of  a  similar  kind.  Thus,  it  will  be  perceived 
that,  although  in  one  of  these  wounds  air  is  admitted,  and  in  the  other  excluded,  yet 
the  former  is  by  far  the  more  simple  of  the  two,  seldom  much  inflamed,  and  generally 
easily  healed. 

The  subcutaneous  wound  most  commonly  met  with  is  that  so  often  made  in 
tenotomy  and  in  kindred  operations  jiractised  for  the  rectification  of  various  affeo- 
tions  of  the  muscles,  aponeuroses,  ligaments,  and  other  structures,  and  which,  in  its 
character,  combines  the  jtunclnre  with  the  cut.  Lesions  of  this  kind  have  lieon 
studied  chiefly  in  connection  with  tcntitonn',  and  I  shall,  therefore,  limit  myself,  in 
great  measure,  in  what  I  intend  to  say  u])(iii  the  suTtject  of  subcutaneous  wounds,  to 
what  occurs  in  a  divided  tendon. 

In  tenotomy,  the  skin,  general!}'  pierce<l  somewhat  obliquely,  is  opened  just  suffi- 
ciently to  admit  of  the  easy  intro(Jucti«m  of  the  knife  used  for  tlje  division  of  the 
tendon.  The  moment  this  is  ett'epted,  t)ie  ends  of  the  cord  acted  upon  by  the  muscle 
with  which  it  is  connected  retract,  thus  lea\Tng  a  gap  of  variable  ejctent  between 
them.  The  little  puncture  in  the  skin  being  immediately  closed  with  adhesive  plas- 
ter, the  parts  are  placed  precisely  in  the  same  condition  as  in  a  wound  originally 
without  an  external  opening.  The  air  that  always  enters  such  a  wound  is  speedily 
absorbed;  the  etl'used  blood,  too,  sonn  disappears,  and  nature,  ever  on  the  alert  in 
such  a  case,  rapidly  iills  up  the  gap  with  j)laRma.  Some  inflammation  necessarily 
ensues,  but  the  action  is  slight,  ami  in  no  wise  ho.stile  to  repair,  or  to  the  develop- 
ment of  new  tissue.  The  plasma,  at  first  soft  and  jelly-like,  and  of  a  ruddy  tinge  from 
the  intermingling  of  hematin,  the  result  of  the  knife's  work,  gradually  augments  in 
firmness,  and  presently  assumes  a  grayish  or  whitish  ap|>earance.  Proliferation  and 
growth  are  active,  but  the  cells  rarely  advance  beyond  the  fusiform,  and  often,  at  an 
early  jyeriod,  manifest  a  retrogi'ade  movement,  degenerating  and  atrophying.  The 
surrounding  tissues  always  participate  in  the  inflammatory  action,  becoming  red, 


injected,  slightly  swollen,  and  mare  or  less  tender,  and  infiltrated  with  blood-liqnor. 
Tile  uew  piece  of  tendon,  wbexi  fully  develojjed,  is  found  to  bear  so  close  a  resem- 
blance to  the  priiaitivo  as  to  l»e  willi  dilUeulty  dtstinguisbcd  from  it ;  it  fills  exactly 
the  original  gap,  and  thus  forms  a  continuous  structure,  slightly  overlapping  and 
eiibheathing  the  retracted  extreniities,  and  soldering  Ihetn  firmly  together,  much  after 
the  fashion  of  the  ensheathiug  callus  in  a  broken  bone.  As  the  process  ai>proache8 
completion,  the  neighboring  structures  gradually  return  to  tlieir  normal  condition, 
tiieir  vascularity  disappearing,  the  itillamuiatory  material  being  cleared  away,  and 
.eventually  function  being  completely  restored. 

What  occurs  in  a  eubcutaneous  wound  alter  the  division  of  tendon  may  be  sup- 
posed to  hapix>n,  under  similar  circumstances,  in  other  structures ;  the  new  con- 
necting bond,  however,  is  not  always  precisely  like  the  original,  especially  in  muscle 
and  cartilage;  and  the  retraction  of  the  divided  ends  is  generally  much  less  than  in 
tendon.  Thus,  in  the  cellular  and  adipose  tissues,  in  nerves,  ligaments,  and  tibrous 
membranes,  it  is  hardly  perceptible  unless  the  parts  are  forcibly  stretched  during  or 
immediately  afler  tlie  division. 

In  the  second  class  of  siibi-utaneous  wounds,  the  risk  to  limb  and  life  forms  in 
many  cases  a  most  important  element ;  for,  although  there  is  originally  no  external 
oiieniag  admitting  air,  yet  the  injtiry  inflicted  ujjou  the  affected  tissues  is  frequently 
80  severe  and  extensive  as  to  be  I'ollowed,  jierbaps,  in  a  very  short  time,  by  the  most 
di&istrous  consenuences,  death  being  often  caused  by  shock,  gangrene,  or  diU'used 
•appurative  inflammation,  blood  and  solids  being  alike  depi-essed,  if  not  more  or  less 
devitalized.  The  skin,  without  being  cut  or  pierced,  is  often  extensively  detached 
from  the  areolar  tissue  beneath,  and  in  imminent  danger  of  sloughing  from  the 
arrest  of  its  circidation.  In  their  clmracter  such  wounds  arc  essentially  bad  forms 
of  contused  and  lacerated  woumls.  The  more  simple  forms  frequently  admit  of 
cure,  although  the  structures  coneenied  in  them  generally  remain  long  in  a  weak  and 
cripiiled  condition.  The  reparative  process  i.s  similar  to  that  of  an  incised  suliciita- 
ncona  wound,  that  is,  the  effused  blood  is  gcnerullj' carried  away,  and  the  plasma 
that  is  poured  out  serves  to  connect  the  ends  of  the  divided  structures;  all  redun- 
danl substance  eventuall}'  disa])pcaring,  and  the  parts,  if  not  too  much  injured,  resum- 
iuiftbeir  normal  functions.  Tlic  reason  why  a  simple  fracture  heals  so  much  more 
reailil)' than  a  compound  one  is  that  in  the  one  tl>e  air  is  excluded,  and  in  the  other 
xlmitted.  The  treatment  of  open  wounds,  of  whatever  character,  is  often  greatly 
exiie<lited  by  the  em[)loyment  of  protective  measures,  not  too  frequently  changed. 
TIjc  much  vaunted  carbolic  acid  treatment  of  Mr.  Lister  owes,  1  have  no  doubt, 
more  of  its  efficacy  to  this  circumstance  than  to  any  special  virtue  of  the  acid  itself. 
The  treatment  of  a  subcutaueous  wound  is  generally  of  the  most  simple  kind, 
perfect  rest  and  elevation  of  the  affected  parts  constituting  the  most  imiiortant 
elements  of  success.  If  tlie  inflammation  threatens  to  transcend  the  limit  of  fibrin- 
ouH  exudation,  the  case  must  be  met  by  the  application  of  leeches,  medicated  lotions, 
iJjt'  told  water-dressing  or  emollient  cataplasms,  along  with  appropriate  internal 
reiue^lies.  The  treatment  of  contused  and  lacerated  subcutaneous  wounds  does 
not  differ  from  that  necessary  in  open  wounds  of  this  character,  described  in  a  pre- 
vious Section. 

BEOT.  V. — LACEEATED  WOtUTOS. 

A  lacerated  wound  is  a  lesion  in  which  the  tissues,  instead  of  being  smoothly 
diinded  by  a  sharp,  cutting  instrument,  are  torn  rudely  and  forcibly  asunder.  The 
edges  are  ragge<l  and  irregular,  there  is  little  jiain  or  hemorrhage,  and  the  surround- 
ing parts,  frequently  bruise<l  and  discolored,  are  cold  and  numb.  The  injury  most 
Mdnraonly  occurs  in  factories,  grist-mills,  and  steamboats,  from  the  clotbcs  anfl  limbs 
Wng  accidentally  caught  in  the  machinery.  Extensive  lacerations  are  often  caused 
l»y  Weapons  of  war;  by  the  teeth  of  the  inferior  nuimals,  as  the  shark,  dog,  and 
Ixsar;  by  the  passage  of  the  wheel  of  a  cart  or  carriage;  and  by  falls  from  a  consid- 
erable height,  in  wliich  the  body  strikes  against  a  hard  and  projecting  object,  as  a 
•t*ine,  post,  or  railing. 

A  lacerated  wound  differs  from  an  incised  one,  let,  in  the  slightness  of  the  attend- 
Mt  pain  ;  2dly,  in  its  indisiwsition  to  bleed ;  3dly,  in  its  tendency  to  suppurate  and 
«l'i(ij:li;  and,  4thly,  in  its  liability  to  be  followed  by  erysipelas,  pyemia,  tetanus,  and 
o*ljer  nervous  symptoms. 


The  pain  in  lacerated  wounds  is  gi'iierally  very  trifling;  indeed,  instances  are  fre- 
qnently  met  with  in  which  it  is  entirely  absent,  the  patient  lx,'ing  unconscious  not 
only  at  the  moment,  luit  for  some  time  alterwards,  of  having  received  any  serious  in- 
jury. Thus  in  the  ctise  of  Wood,  the  raQler,  as  detailed  by  Cheseldeii,  the  arm  was 
torn  off  at  the  shoulder,  and  yet  so  slight  was  the  [tain  that  the  man  was  not  aware 
of  what  had  occurred  until  he  observed  the  limb  moving  round  on  the  wheel.  1 
have  ficen  instances  in  whicli  the  tendona  of  the  lingers,  along  with  portions  of  their 
muscular  bellies,  were  pulle^l  out  with  such  velocity  that  the  patient  not  only  exfje- 
rienced  no  pain,  but  was  for  sometime  utterly  unconscious  of  the  injury.  When  the 
lesion  is  very  grave  and  extensive,  as  when  a  limb  is  suddeidy  severed  from  the 
trunlc,  the  attendant  shock  must  necessarily  be  so  severe  as,  in  great  measure,  to 
obliterate  all  local  sensation.  Upon  the  occurrence  of  reaction,  however,  the  p.iin 
becomes  frequently  so  excessive  as  to  ro<juirc  large  doses  ot  anodynes  for  its  relict 

The  absence  of  hemorrhage  in  a  lacerated  wound  forms  a  verj*  striking  fcatiirp, 
and  is  the  direct  consequence  of  injury  done  to  the  vessels.  In  an  incised  wound 
there  is  no  impediment  to  the  flow  of  blood,  because  the  vessels  are  divided  evenly; 
in  a  lacerated  one,  on  the  contrary-,  they  ai-e  torn  into  shreds  and  fragments,  which 
readily  intercept  the  fluid  as  it  sweeps  over  them,  and  thus  promote  the  formation 
of  a  coagulum,  often  extending  high  up  into  the  tube.  The  vessels,  moi-eover,  are 
partially  paralyzed,  from  the  injury  sustained  by  the  nervous  filaraenls  of  the  atfected 
parts  ;  hence  they  are  incapable  of  contracting  upon  and  propelling  their  contents. 
In  addition  to  these  circumstances,  there  is  freqiK-ntly,  es|>ecially  in  severe  lacera- 
tions, excessive  prostration  of  the  system,  which  powerfully  contributes  to  the  coagu- 
lation of  the  blood,  and  to  the  fonnation  of  an  internal  clot.  This  indisposition  to 
hemorrhage  is  often  present  even  when  very  large  vessels  are  wounded.  In  the  cele- 
brated case  of  Wood,  above  alluded  to,  the  arm  was  torn  ofl"  along  with  the  scapula, 
and  yet  there  was  no  hemorrhage.  A  number  of  instances  of  a  similar  kind  have 
been  [iubiislicd,  among  the  more  remarkable  of  whicli  are  those  related  by  La  Molte, 
Morand,  Clough,  Mussey,  Scarnell,  Lizars,  Braithwaite,  Cooper,  King,  and  Lowe. 

Lacerated  wouuds  are  frequent!}'  deceptive  in  their  appearance,  the  amount  of 
injuty  being  much  greater  than  the  surgeon  is  at  first  sight  led  to  suppose.  The 
skin,  for  example,  Taiiy  be  affected  very  slightly,  perhaps,  indeed,  hardly  at  all,  while 
the  muscles,  aponeuroses,  vessels,  atvd  even  the  nerves,  may  be  extensively'  severed, 
or  torn  up.  In  many  cases  the  bones  are  crushed,  large  joints  laid  open,  and  the 
soil  structures  completely  pulpifiir<l.  Hence  too  much  caution  cannot  be  observed 
in  our  examinations,  as  well  as  in  our  jtrognosis. 

The  treatment  of  a  lacerated  wound  is  conducted  upon  the  same  general  princi- 
ples as  that  of  an  incised  one.  All  extraneous  matter  is  removed,  the  vessels,  if 
necessar}',  are  tied,  the  jiarts  are  neatly  approximated,  and  every  precaution  is  URed 
to  moderate  the  resniliug  inflammation.  In  applying  the  ligature,  a  sound  portion 
of  artery  is  selected,  otherwise  secondary  hemorrhage  will  almost  be  certain  to  fol- 
low the  sloughing  process.  When  the  hemorrhage  is  vejious,  it  ma}'  generally  he 
promptly  and  eflccluaily  arrested  liy  the  compress  and  roller,  so  arranged  as  not  to 
imptde  the  return  of  the  bloo<i  to  the  heart.  All  undue  constriction  must  be  avoideii. 
Ligation  is  rarely  called  for,  even  when  the  largest  veins  are  torn  across.  Although 
it  is  not  probablt',  from  the  ragged  character  of  the  wound,  that  much  of  it  will  heal 
b}'  the  adhesive  prueess,  it  is  alwa3"8  best  to  treat  the  case  with  reference  to  tliis 
object.  For  this  purjjose  the  eilges,  after  having  been  neatly  trimmed,  are  lightly 
approximated,  and  maititaiiied  by  adhesive  strips,  8upi>orted  by  a  biuidage;  all  ten- 
sion is  carefully  avoided;  and  large  interspaces  are  Ictt  between  the  plasters  for  easy 
drainage.  Sutures  may  usually  be  dispensed  with,  although  I  have  not  the  same 
dread  of  them  that  some  surgeons  have ;  for  I  have,  in  man}'  ca.ses,  derived  the 
greatest  bejjeflt  from  their  employment,  while  I  have  rarel}'  seen  them  do  any  harm. 
They  should  never  be  i-etained  longer  than  three  or  four  days,  and  they  may  be  re- 
moved even  earlier,  if  they  appear  to  act  injuiiously.  Any  jtarts  that  are  completel}' 
<levitalizcd  may  at  once  be  cut  away,  but  as  there  mnst  generally  be  some  doubt  on 
the  subject,  it  is  a  good  rule  to  let  them  alone,  and  intrust  their  separation  to  the 
effoi-ts  of  nature ;  or,  at  any  rate,  to  wait  until  it  is  perfectly  certain  that  they  have 
perished. 

To  moderate  the  inflammation,  the  water-dressing  is  used,  cither  warm  or  cold,  as 
may  best  comiwrt  with  the  comfort  of  the  patient.  On  the  appearance  of  suppura- 
tion it  may,  unless  it  is  acting  very  kindly,  give  way  to  the  linseed  cataplasm,  which. 
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in  its  turn,  is  supersetled,  as  soon  as  the  gratiulalhig  process  is  fairly  established,  by 
Ihe  opiate  cerate.  If  tlio  inflammation  run  very  high,  threatening  to  tcmiinate  in 
gangrene,  purgatives  and  uauseants  are  freely  used,  and  leeches  are  npplied  to  the 
parts  immediately  around  the  wound.  The  lancet  is  rarely  require<l,  except  in  very 
robust  and  plethoric  sulyects,  in  whom,  under  such  circumstances,  it  cannot  be 
resorted  to  too  early  or  hardly  too  vigorou«ly.  Mercury  is  frequently  indicated  at 
the  very  eommeiiceiDent  of  the  treatment,  on  account  of  the  concomitant  derange- 
ment of  the  biliary  and  digestive  apparatus,  produced  by  the  shock  of  the  injury. 
It  bhonld  be  administered  in  uioderute  doses,  either  alone  or  conjointly  with  opium, 
Dover's  powder,  or  morphia  and  antimony.  Anodynes  must  be  freely  given  to  allay 
Hiiii  and  insure  sleep.  Much  judgment  is  required  not  to  carry  the  depiction  too 
ar.  Due  allowance  must  always  be  made  for  the  waste  which  must  necessarily 
fttteiid  a  wound  of  this  description,  as  well  as  for  the  depression  which  the  system 
experiences  in  the  first  instance,  and  which  often  continues  to  exert  its  baneful  influ- 
ence for  days  and  weeks  together. 

l5e*'ondary  hemorrhage  may  arise  as  soon  as  reaction  takes  place,  or  it  may  be 
postpuned  until  tiie  sloughs  liegin  to  separate.  In  the  latter  case  it  will  not  be  likely 
to  occur  tK?foro  the  tilth  or  sixth  day.  When  there  is  reason  to  exjieet  such  an  event, 
&8  when  au  artery  of  con.'^ideraltle  size  is  inqilicated,  the  patient  should  be  most 
sedulously  watched  until  the  crisis  is  past,  a  tourniquet  being  placed  loosely  around 
the  limb,  and  the  nurse  instructed  in  its  use,  so  as  to  be  fully  prepared  to  meet  the 
emergency  the  moment  it  arises.  For  the  want  of  such  precaution,  life  might  be  de- 
Btroywl  in  a  few  minutes^  before  it  is  possible  for  the  attendant  to  reach  the  iK-dside^. 
Tetauus,  as  the  result  of  a  lacerated  wound,  is  most  frecpiently  met  with  in  ner- 
TOiis,  irritable  subjects,  during  the  previiienee  of  hot,  or  damp,  cliilly  weather,  and 
often  arises  without  any  obvious  cause,  either  as  it  respects  the  injured  part  or  the 
gyslL'iu,  Large  (loses  of  anodynes,  es|)efiially  of  morphia  and  cldoral,  will  usu-nlly 
Jjfomplly  arrest  it  in  its  earlier  stages,  but  when  fully  developed  it  almost  always 
proves  fatal,  whatever  may  be  the  natiiie  of  tlie  treatment. 

VVben  the  laceration  is  sealed  in  an  extremity  and  involves  important  vessels  and 
MrvL's, or  when  it  is  accomjinnied  by  a  cinnnuimted  fracture,  a  com|iouud  dislocation, 
w  »  di^organizeil  state  of  the  soft  parts,  anquitation  will  probably  be  required. 
Sjlioiild  this  be  decided  upon,  the  proptr  jK-riod  for  its  performan<-e  will  be  the 
moment  reaction  is  fully  establishcfb  If  it  be  undertaken  while  the  patient  is  pale, 
feint, and  exhausted,  he  will  be  almost  ccrtMiin  to  die  from  the  shock  of  the  operation, 
either iinmediatel}',  or,  at  most,  within  a  few  hours.  On  the  other  hand,  amputation 
should  never  be  postponed  until  the  system  has  been  assailed  by  inflammation,  since 
Ibis  would  equally  compromise  the  result.  The  time,  then,  for  interfering  is  when  the 
heart  lias,  in  some  degree,  resumed  its  wonted  action,  the  pulse  reappeared  at  the 
wriiit,  the  color  returned  to  the  face,  and  the  warmth  been  reestablished  in  the 
extremities;  then,  but  not  until  theu,  is  the  use  of  the  knife  proper. 

SECT.  VI. — CONTUSED  WOUNDS. 

A  cootused  wound  derives  its  chief  characteristics  from  the  eomprcssed  and  dis- 
Wganized  condition  of  the  tissues,  and  occurs  in  two  varieties  of  form,  the  oj)en 
Will  the  subcutaneoHS,  the  integument  in  Ihe  latter  retaining  it.'*  integrity,  whereas  in 
the  former  it  is  more  or  less  cut  or  bicerate<L  Tiie  injur}',  in  either  event,  may  arise 
ioiiureat  many  ways,  as  from  a  lilow  with  a  heavy  bludgeon,  the  kick  of  a  horse, 
the  passage  of  the  wheel  of  a  carriage,  the  contact  of  a  partially  spent  ball,  or  the 
espjusion  of  a  gun,  shell,  or  rocket.  An  ugly  contu.«<ed  wound  is  oceasionaliy  received 
in  a  high  fall,  in  which  the  person  alights  among  sharp  and  disijointed  stone,  upon  a 
pilpof  limber,  or  upon  a  mass  of  rubbish.  The  most  severe  accident,  however,  of 
this  kin<l,  is  that  which  follows  the  p.issage  of  the  wljeel  of  a  railway  car,  in  which 
tliolKwIv  is  TOost  frigbtfully  mangled,  the  soft  parts  l>eing  literally  pnljnfied  and  the 
bones  ground  to  pieces.  The  contusion  and  laceration  which  occur  under  the  scalp 
ililring  the  <lescent  of  the  child's  head  in  parturition  nflbrd  a  good  illustration  of  a 
saitcutaneons  contused  wound. 

The  effects  of  a  contused  wound  are  various.  When  the  injury  is  very  severe,  life 
rany  Ik?  destroyed  on  the  spot,  |)rcci.scly  as  in  a  gnuNhot  wound,  from  shock  or  loss 
of  blood,  without  any  attempt  whatever  at  reaction.  In  the  milder  forms,  however, 
the  consequences  may  I'c  very  triflinfj;.  Froni  tlie  manner  in  which  the  structures 
Are  bruised,  there  is  generally  but  little  pain  both  in  the  first  instance  and  for  some 


time  afterwar(l8;  the  part  fet-ls  merely  stiff  and  numb,  perhaps  somewhat  Bore  ami 
tender ;  by  and  by,  however,  when  inflammation  arises,  the  pain  is  often  considerable, 
and  in  some  instances  it  is  evt-n  extremely  severe.  When  the  injury  is  extensive, 
there  is  always  violent  shock ;  the  patient  is  deadly  pale  and  almost  bereft  of  con- 
sciousnesH,  the  pulse  is  hanlly  perceptible,  and  there  is  great  coldness  of  the  extremi- 
ties. When  he  recovers  from  this  state,  he  is  apt  to  suffer  from  vomiting  and  various 
nervous  disorders.  If  tlje  weather  he  hot.  or  the  constitution  unusually  irritable,  hr- 
may  be  seized  with  locked  jaw.  Neuralgia  is  also  liable  to  occur  as  a  sequel  of  such 
accidents. 

Another  peculiarity  of  the  contused  wound  is  the  trivial  hemorrhage  which  usually 
attends  it;  resembrmg,  in  this  i>!irtirular,  the  lacerated  and  punctured  wound.  The 
vessels  being  bruised  and  paralyzed,  are  unable  to  propel  their  contents,  which, 
consequently,  almost  instantly  coagulate,  tlius  opposing  an  effectual  baiTier  to  the 
ertusion  of  blood,  which  is  also,  at  the  same  lime,  in  many  cases,  if  not  generally, 
deprived  of  its  vitality  in  the  midst  of  the  injured  and  perhaps  pulpifietl  tissues. 
When,  however,  the  lesion  is  very  slight,  the  vessels  always  tlirow  out  more  or  less 
blood,  although  the  flow  is  never  copious,  except  when  an  artery  of  considerable 
size  has  been  laid  opeu,  when  it  may  Ije  so  great  as  to  prove  speedily  fatal.  Much, 
then,  will  depoud,  in  every  instance,  so  far  as  bleeding  is  concerne<"l,  upon  the  extent 
and  the  particular  character  of  the  lesion  sustnim-d  by  the  coats  of  the  vessels,  and 
also,^  but  in  a  minor  degree,  upon  the  injury  inflicted  upon  the  blood  itself. 

Although  there  frequently  is  little  or  no  bleeding  in  biuli  a  wound  immediately  after 
its  occurrL-nce,  there  is  generally,  if  the  iujuiy  be  at  all  extensive,  great  danger  of 
secondary  hemorrhage.  The  period  at  which  this  will  be  most  likely  to  arise  is  when 
the  sloughs  iK'gin  to  separate,  which,  on  an  average,  will  be  from  the  fifth  to  the 
tenth  day,  according  to  the  size  of  the  brtach  and  the  amount  of  the  concomitant 
contusion.  Hence,  as  in  lacerated  and  gunshot  lesions,  the  patient  should  always  l)e 
diligently  watched  during  this  time,  lest,  hemorrhage  coming  on  unexpectedly,  he 
should  perish  before  proper  assist  an  r-e  can  Ix'  obtained. 

C'ontnsed  wounds  seldom  heal,  even  in  any  considerable  degree,  by  union  by  the 
first  intention 5  the  vessels  are  too  much  crijjjtlcd  to  furnish  healthy  jilaama;  and  the 
inlhimmation  is  often  so  violent  that  the  surgeon  is  extremely  fortunate  if  he  can 
restrain  it  within  suppurative  limits.  Gangrene  is  by  no  means  uncommon,  the 
more  especially  if  the  lesion  l)e  at  all  severe;  for  there  are  few  cases  in  which  more 
or  less  tissue  is  not  devitalized  rluring  the  infliction  of  the  injury,  and,  nnder  such 
circumstances,  more  or  less  sloughing  is  of  course  inevitable.  Large  abscesses  often 
follow,  particularly  in  contusions  of  the  scalp,  the  hands  and  feet,  the  wjills  of  the 
abdomen,  the  perineum,  and  the  muscles  of  the  thigh,  back,  and  shoulders,  the  matter 
l)eing  not  unt'requcntly  extensively  diffused  among  the  surrounding  structures,  and 
preceded  in  its  development  by  erysipelatous  inflammation,  a  nervous,  irritable,  and 
exhausted  state  of  the  system  generally  powerfully  predisposing  to  the  untowanl 
occurrence. 

Serious  injury  is  occasionally  inflicted  upon  the  trunk  or  upon  a  limb,  without 
any  outward  I'vidunce  whatever  of  tlic  fact,  perhaps  not  even  the  slightest  bruise, 
scratch,  or  discoloration  of  tlie  surface.  Such  accidents  are  most  frequently  caused 
by  the  passage  of  the  wheel  of  a  carriage,  the  kick  of  a  horse,  machinery  in  rapid 
motion,  or  the  blow  of  a  cannon  b;ill,  nnd  are  easily  accounted  for  by  the  elasticity 
of  the  common  integuments,  which  fimbles  them  to  glide  out  of  the  way  of  the 
vulnernting  body,  wjiile  the  other  nnd  deeper-seated  structures,  which  are  destitute 
of  this  property,  are  sometimes  cnraplctely  destroyed  by  its  cnntact,  the  vessels  and 
nerves  being  cut  to  pieces,  the  muscles  torn  into  shreds,  the  bones  crushed,  and  the 
largest  joints  laid  open.  The  scalp  is  sometimes  extensively  detached  from  the 
cranium  l>v  a  f:»li  upon  the  head,  without  any  external  wound,  and  a  partially  spent 
cannon  ball,  striking  the  belly  obliquely,  has  been  known  to  tear  open  the  bowels, 
spleen,  and  liver,  without  leaving  any  mark  or  trace  whatever  upon  the  skin.  Such 
injuries,  winch  are  essentially  subcutaneous  wounds,  are  peculiarly  severe,  and  are 
liable  to  be  followed  by  the  worst  conac'([iicnces;  often  proving  fatal  on  the  instant, 
or,  subsequentl}',  from  the  effects  of  inflsinimation. 

A  contused  wound  occasionally  cxbihits  the  appearance  of  an  Incised  wound. 
Such  an  occurrence  may  readily  .irise  when  the  soft  parts  are  struck  by  a  blow,  kick, 
or  fall,  by  wliich  they  are  brought  forcibly  in  contact  with  the  osseous  8urfa<'e 
beneath,  which  thus  acts  as  a  resisting,  vulnerating  agent.     The  effect  will  be  more 
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likely  to  arise  if  the  tissues  overlie  a  sliarp  letlge  of  bone.  The  rent  thus  prod  need 
may  be  transverse,  oblique,  or  longitudinal,  and  of  variable  widtU  and  depth.  The 
luust  comuiou  sites  of  such  injuries  are  the  face  and  head;  and  an  accident  as  i^imple 
as  a  blow  with  the  fist  has  been  known  to  occasion  them  in  these  regions.  A  kick 
on  the  vulva,  violently  compressing  this  part  against  the  pubic  bone,  may  cause  a 
Biinihir  lesion.  A  rent,  closely  resembling  an  ordinary'  cut,  is  sometiiues  intlieted 
Ufjon  the  lip  by  a  frout  tootli  m  a  blow,  fall,  or  kick  upon  the  mouth. 

In  the  Irtalinent  of  contused  wouuils  tlie  leading  imlications  are  to  arrest  hemor- 
rhage, to  limit  intlamuiation,  and  to  promote  the  absorption  of  ellused  fluids. 

Hemorrhage  is  controlled  in  the  usual  mauuer;  by  compression  aud  cold  applicar 

tions,  if  it  be  slight  or  venous  ;  by  ligature,  if  it  be  copious  aud  arterial.     Wbeu 

the  bleeding  vessel  is  concealed,  as  when   the  wouud  is  subcutaucous,  it  may  be 

extremely  difficult  to  find  it,  owing  to  the  bruised  and  infdtrated  state  of  Ibe  parts, 

vhich  often  renders  the  search  one  of  great  labor  aud  auuoyance  ;  still,  it  is  the  ouly 

resource,  and,  therefore,  the  sooner  tlie  o|}eratioii  is  performed  the  better,  for  it  will 

ceitaiuly  uot  at  all  facilitate  the  undcrlakitig  if  it  be  postponed  untU  the  superven- 

liouol  indammalion.     If  the  obstiicles  are  unusually  great,  or  if,  in  the  attempt  to  tie 

tk'  artery  at  the  seat  of  injury,  important  structures  are  found  to  be  in  the  way,  it 

will  l»e  well  to  secure  the  vessel  at  some  distance  above  the  wouud  ;  trusting  that 

wiy  recurrent  bleeding  that  may  arise  will  either  cease  spontaneously,  or  yield  to 

Bystetnatic  aud  persistent  compression. 

Although  we  can  hardly  expect  to  obtain  much,  if  any,  union  by  the  first  inten- 
tion in  a  contused  wound,  still  it  will  <lo  no  harm  to  try ;  for  such  an  attempt 
Trill  certainty  not  make  matters  any  worse.  We  should,  therefore,  always  proceed 
u  if  such  an  occurrence  were  not  only  practicable,  but  probable.  With  this  view, 
llie  eilges  of  the  wound  should  be  as  nicely  approximated  as  possible,  care  being 
tAken,  of  course,  not  to  draw  them  together  at  all  tiglitly  ;  for  due  allowance  must  be 
mack'  for  swelling  and  drainage,  which  will  always  be  more  or  less  considerable  in 
tills  class  of  lesions.  No  fear  need  be  entertained  respecting  the  use  of  sutures, 
provided  they  are  introtluced  loosely,  and  uot  too  numerously.  1  never  hesitate  to 
tniploy  them  in  such  cases,  and  am  uot  aware  that  in  uiy  hands  they  have  ever  been 
fullowfd  by  ill  ellects.  It  is  only  when  they  produce  tension,  or  when  they  are 
made  to  embrace  improper  tissues,  that  thc^'  are  likely  to  (u'ove  prejudicial.  The 
same  remarks  are  appUcable  to  ailhesive  strips;  tbcy  cannot  be  dispensed  with,  but 
It  is  pliiinl}"  our  duty  to  api>ty  tbem  with  great  care,  and  in  such  a  nnumer  as  to  leave 
free  room  for  the  escape  of  fluids.  Some  authors  udvisc  that  the  edges  of  the  wound 
should  1)6  neatly  trimmed  prior  to  tbeir  aiiprosim.ati«m,  but  such  a  procedure  is  never 
justifiable,  unless  it  is  perfectly  clear  that  the  tissues  are  dead,  or  so  rngged  and 
irregiilTr  as  to  render  it  impossible  to  effect  accurate  ap|>ositinn.  It  will  generally 
\k  well  to  intrust  this  matter,  in  great  degree,  if  not  entirely,  to  the  operations  of 
nature, 

A  few  satures  and  adhesive  strips  are  usuall3'  the  only  dressings  that  will  be 
refjoired.  The  parts,  having  been  properly  adjusted,  should  be  kept  constantly  wet 
with  evaporating  lotions,  of  which  alcohol,  largely  diluted  with  water,  will  generally 
be  the  best.  Weak  solutions  of  acetaie  of  lead  or  Goulard's  extract  will  also  be 
serviceable.  Such  cases  are  generally  benelited  by  slightly  stinndating  aj>plicatious, 
»s  ILty  seem  to  have  the  power  of  imparting  tone  to  the  enfeebled  vessels,  and  thus 
warding  off  erysipehis,  which  is  so  frequent  a  reanlt  of  this  lesion  when  ireate^l  in 
the  ordinary  manner.  Leeches  and  iodine  nniy  I lecome  necessary  when  the  inllam- 
nwtion  is  very  active,  aud  in  this  case,  too,  a  poultice  will  generally  be  found  to  be 
more  grateful  than  cold  water  or  astringent  lotions.  Tiie  bowels  must  be  maintained 
In !»  soluble  state;  but  the  greatest  care  must  be  taken  to  guanl  ngainst  severe  pur- 
f»tion,  and,  in  fact,  against  all  active  depletion.  lUre  allowance  must  be  made,  in 
every  case,  for  the  jn'ofuse  discharges  which  are  so  liable  to  follow  contused  wounds. 
If  mortification  should  occur,  tiie  treatment  will  not  difler  from  that  consequent  u[>on 
oriliuary  inflnmmntion.  I'aiu  and  nervous  sym]itoms  are  controlknl  by  anotiynes  and 
■utisjiasmodics.  When  gramdntions  l>egin  to  spring  up,  the  milder  oiutuiunts  will 
come  in  pl.iy,  and  will  ad\antageousl3'  supersede  the  warm  and  cold  applications; 
the  former  provinj^  now  too  relaxing,  and  the  latter  too  repressing. 

The  removal  of  extravasuted  blood  is  best  promoted  by  the  tincture  of  arnica,  in 
IIjc  proportion  of  three  ounces  to  the  jiiut  of  w.ater,  diligently  applied  witli  patent 
liut;  and  by  cold,  astringent  lotions,  such  as  acetate  of  lead,  Goulard's  extract,  alum, 
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and  hydrochlorate  of  nuimonia.  Alter  the  lapse  of  a  few  days,  the  part  may  be 
freqiifUtly  bflthed  witli  spirit  of  camphor,  or  soHp  liuiment;  painted  with  dilute 
tiucture  of  iodine;  or  covered  with  a  poultice  made  of  crumbs  Of  bread  and  com- 
mon salt,  or  of  the  bruised  roots  of  briony.  Under  this  treatment  an  ordinury 
ecclivmosis  will  often  vanish  iii  a  few  days  ;  in  the  more  severe  cases  a  much  longer 
timt'  may  bo  required. 

When  the  extravasated  blood  apjiears  as  a  distinct  depot,  or  as  a  concentrated 
collection,  attended  with  marked  tension  of  the  integuments,  the  speediest  way  of 
getting  rid  of  it  is  to  make  a  small  u])t'ning,  barely  suUlcient  to  |jermit  the  Mood  to 
drain  off,  if  it  lie  fluid,  or  to  be  squeezed  out,  if  it  be  coagulate«l.  The  walls  of  the 
sac  are  then  approximated  by  a  cfuupj'ess  and  bondage,  and  irritation  is  kept  down 
by  the  ordinary  antiphlogistic  means. 

SECT.  Vn. — PtTNCTCRED  WOUNDS. 

A  punctured  wound  is  a  iwrculiar  injury,  deriving  its  name  from  the  nature  of  the 
instrument  with  which  it  is  intlicteil,  and  the  manner  in  which  the  tissues  are  divided- 
It  comprehends  all  tliose  lesions  which  are  protluced  by  nails,  splinters  of  wood, 
thorns,  pins,  needles,  pieces  of  bone,  or  fragments  of  glass  ;  or  by  the  tlirust  of  & 
dirk,  bayonet,  lance,  sword,  or  any  other  sharp-pointed  weapon.  The  operation  of 
tapping  aflbrds  a  faraUiar  instance  of  such  a  wound.  The  sting  of  the  Viee,  wasp, 
and  other  insects,  and  the  bite  of  the  snake,  dog,  rat,  and  other  animals,  are  all 
esfimi)k's  of  this  class  of  injuries,  with  this  difference,  however,  that  most  of  them 
are  inoculated  with  the  peculiar  poison  secreted  by  these  creatures,  and  hence  they 
nntuially  come  to  be  considered  separatelj-.  In  common,  every-day  life,  puncturetl 
wounds  are  most  frequently  met  with  in  the  hands  and  feet  of  the  working  classes. 
In  dissecting  and  sewing  up  dead  bodies  the  jihysician  often  punctures  his  fingers, 
and  sometimes  suffers  severely  in  conRequence,  ajiparently,  from  the  introduction 
of  a  peculiar  septic  virus,  generated  either  during  the  act  of  dying  or  shortly  after 
dissolution. 

Punctured  wounds  vary  much  in  extent,  direction, and  character;  thus,  they  may 
he  superficial  or  deep,  narrow  or  wide,  straight  or  crooked,  simple  or  complicated  : 
circumstances  which  must  necessarily  exert  more  or  less  influence  upon  their  prog- 
nosis, treatment,  and  termination.  'I'heir  depth  is  u.suidly  much  greater  than  their 
widtii,  and  for  this  reason  it  is  often  extremely  difficult  to  determine  the  amount  of 
injury  done  to  the  parts  in  which  they  are  situated. 

A  jHinclured  wound  is  jteculiar,  not  only  as  it  respects  the  mode  of  its  production, 
but  iilsn  in  regard  to  its  etlVcts.  The  tissues  are  forcibly  pressed  asunder,  and,  con- 
sequently, more  or  less  contused,  if  not  also  a  good  deal  lacerated.  The  wound 
made  by  the  bite  of  man  and  the  inferior  animals  is  usually  both  a  punctured  and  a 
lacerated  wound;  so  also  when  a  splinter  of  wood,  or  a  similar  body,  is  violently 
driven  into  the  flesh  during  an  engagement  on  shipboard,  or  when  a  person  is  sus- 
pended by  a  hook  or  impaled  upon  a  railing.  A  needle,  nail,  or  bone,  on  the 
contrary,  usually  makes  a  purely  punctured  wound. 

The  pain  attendant  upon  such  a  wound  is  frequently  verj- excruciating,  depending, 
evidently,  not  so  much  upon  its  extent  as  upon  the  injury  sustained  by  the  nerves 
of  tile  part,  and  the  tiruised  an<l  condensed  state  of  the  tissues.  Hence  the  snffering, 
which  is  ofieu  immediate,  is  sure  to  be  immensely  increased  if  tiie  r<:sulting  inflam- 
mation is  nt  all  severe.  It  is  always  •ireatest,  other  things  being  equal,  in  persons  of 
a  nervous,  irritable  lem[H?rament.  Much  also  will  <lc[iciiil,  in  this  respect,  upon  the 
nature  of  the  vuinerating  bod^'.  The  puncture,  for  example,  made  in  the  operation 
of  tapping  the  abdomen  with  a  trocar  generally  causes  vcr^'  little  uneasiness,  while 
that  ol"  a  nail,  [)euetrrding  the  sole  of  the  foot,  deep  down  among  the  muscles,  usually 
priiduces  the  most  intense  agon^-.  Violent  nervous  symptoms  often  supervene  apon 
such  accidents,  and  in  hot  climates,  as  well  as  in  the  hot  seasons  in  the  colder  lati- 
tudes, the}"  arc  liable  to  be  followed  bj'  tetanus,  especially  among  negroes  and  the 
more  intemperate  classes  of  whites.  The  disastrous  eirects  which  even  the  slightest 
puncture  may  occasionally  produce,  in  a  person  of  great  susceptibility,  is  strikingly 
iiltistrated  in  the  remarkable  case,  related  by  Sir  Astlej'  Cooj>er,  of  a  young  lady, 
wlio,  on  being  pi'ickcil  with  a  sewing-needle,  screamed,  fainted,  and  dieil. 

Fnnctured  wounds  are  rarely  attended  with  much  hemorrhage,  indeed  frequently 
hardly  any  at  all;  if  u  large  artery,  however,  has  been  penetrated,  then  theUgedwf 
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not  only  l>e  copious,  but,  perhaps,  almost  instantaneously  fatal.  The  thrust  of 
ord,  lance,  dirk,  or  bu^ouot  into  the  chest,  abdomen,  nec-k,  or  thigh,  orteu  literally 
,p8  the  vessels,  destroying  the  patient  in  a  few  minutes.  'I'he  sJiock  of  such  a  lesion, 
too,  may  prove  to  be  of  consequence;  even  a  sliglit  pnuoliire  is  sometimes  followed 
by  excessive  prostration,  and  it  has  been  found  that  soldii'i*s,  duriiig  engagements, 
are  seldom  able  to  continue  the  fight  beyond  a  few  minutes  after  they  have  been 
deeply  pricked  by  the  point  of  any  of  these  weapons.  The  shock  is  excessive,  and 
the  patient  soon  falls  into  a  fatal  syncope. 

Another  peculiarity  of  punctured  wounds  is  their  lialiility  to  be  followed  by  ery- 
sipelas, angeioleucitis,  abscess,  contraction  of  the  limbs,  and  wasting  of  the  muscles. 
Mortification  will  not  be  likely  to  ensue  unless  the  main  artery  or  nerve  of  an  ex- 
tremity has  been  severed, or  the  system  at  the  time  of  tlie  injury  is  in  a  bad  condition. 
Punctured  wounds  of  the  scalp,  hands,  feet,  and  joints,  especially  the  larger,  as 
the  knee,  atikle,  elbow,  and  wrist,  are  particularlj'  [irone  to  be  foUaweil  b}'  severe 
ner\ous  and  inllaramatory  symptoms,  and  also  by  orysi]ielas,  tlie  latter  generally 
comiii;?  on  within  less  than  thirty  hours  after  the  infliction  of  the  injtny.  When  the 
lvn)i»hatic  vessels  become  Involved,  as  they  often  do,  the  disease  is  indicate<l  by  a  red 
line  extending  from  tlie  seat  of  the  injury  tf>wards  the  nearest  Ij-mplialic  glands. 
A  similar  phenomenon,  along  with  more  or  less  induration,  is  witnessed  when  the 
Teiiis  particii>ate  in  tlie  mischief;  an  occurrence  by  no  means  uncommon. 

The  secondary  effects  of  punctured  wounds  arc  often  very  eeii<ins.  entailing  much 
STiffcriiig,  with  occasional  deformity  and  loss  of  limb,  and  deinau<liug  much  care  on 
the  part  of  the  practitioner.  Needles,  pins,  fragments  of  glass,  and  pieces  of  lione 
sometimes  enter  the  tendons,  ligaments,  and  njioneuroses,  and,  causing  severe  and 
protracted  irritation,  ultimately  lead  to  irrcmediahle  contraction. 

Mueli  of  the  local  distress  in  punctured  wounds  arises  from  the  injury  done  to 
the  nerves,  by  the  partial  division  of  their  fiUmients.  The  gap  thus  left  is  nearly 
•Iffiys  (illed  up  with  hard,  callous  matter,  of  a  eellido-fibrous,  fibrous,  or  fd>ro-iila8tic 
Btnitture,  ill  adapted  for  the  transmission  of  nerve  fluid,  aud  almost  invariably  the 
Sent  fi>r  a  long  time  afterwards  of  more  or  less  iiain  and  tenderness,  Neuralgia  is 
al*o a  common  occurrence;  and  not  nnfrequently  all  the  muscles  in  the  neighborhood 
of  the  a  fleeted  part  arc  eventually  completely  atnuphtcd  and  rendered  useless. 

The  treatment  of  punctured  wounds  consists,  first,  in  the  extraction  of  foreign  sub- 
stance, in  case  it  has  not  been  already  dislodged  ;  secondly,  in  checking  bemoirhage; 
»n'l,  thirdly,  in  moderating  inflammation  and  preventing  the  development  of  nervouB 

8,VIDptOIUS. 

To  determine  whether  any  extr.ineous  matter  remains  in  the  wound,  all  that  is 
■wessary,  in  most  cases,  is  Himjily  to  inspect  the  vuJneniting  body.  If  this  exhibit 
Bbrks  of  fracture,  the  probability  is  that  a  part  of  it  has  been  left  behind;  if  so, 
the  probe  ami  finger  will  assist  in  detecting  it.  Should  the  wound,  however,  In?  very 
tift'p  and  narrow,  it  may  be  necessary,  before  this  can  be  done,  to  make  an  incision, 
the  extent  of  which  must  depend  u\mn  the  circumstances  of  each  particular  case,  the 
only  lare  to  be  observed  being  the  avoidance  of  important  structures,  especially 
»eraels,  nerves,  and  tenclons. 

When  a  needle  or  other  slender  substance  is  imbedded  in  the  flesh,  or  buried  in  the 
celluliir  tissue,  its  presence  may  often  be  detected  by  folding  u(i  the  skin  over  it,  or 
oakhig  gentle  and  systematic  pressure  ivith  the  eu<ls  of  the  fdreliiigcrs  at  its  sup- 
posed silie,  which  is  generally  indicated,  at  least  in  recent  cases,  by  a  little  [mncture, 
perhajis  not  as  large  as  a  flea-bite,  upon  the  surface.  Sometimes  the  local  pain  or 
tenderness  affords  valuable  information  as  to  the  precise  spot  where  the  needle  is 
lodged.  The  surgeon  should  not  hesitate,  when  there  is  reason  to  believe  that  the 
foreign  boiiy  is  retained,  to  tnake,  if  necessary,  a  free  incision  for  the  purpose  of  ex- 
tracting it;  it  is  much  better  to  do  this  at  once  ihnn  to  temporize  with  the  case, or  to 
wiiit  antil  serious  symptoms  arise,  when  such  a  prrtueiliire  becomes  inevitable,  altliougli 
It  may  now  be  too  late  to  prevent  altogether  its  bafl  effects.  I  have  found  after  long 
Ktperience  that  the  best  forceps  for  extracting  needles  and  other  sharp-poinled  bodies 
Mesuch  as  are  rather  long  and  sleuder  in  the  blades,  with  (lee|>ly  serrated  surfaces. 
The  Ordinary  dissecting  forceps  are  generally  worse  than  useless,  especially  when,  as 
often  ij!»p|>«^ns,  the  substntice  is  firmly  imbedded. 

Mr.  Marshall,  of  Lomlon,  h.is  suggested  a  very  ingenious  mode  of  detecting  a 
frngmenl  of  needle  imbedded  at  some  depth.  It  cousists  in  hoI<Jiiig  a  powerfid  mag- 
net upon  the  suspected  spot  for  a  quarter  of  an  hour,  iu  order  to  influence  the  frag- 
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ment,  when,  a  finely  hung  polarized  needle  btiug  suspended  over  it,  deflection  will 
eusue  if  iri»u  be  present. 

In  llie  soli!  of  the  foot,  pieces  of  bone,  ghxss,  and  other  small  bodies  are  sometimes 
buried  det-ply  buiicath  tbe  plantar  aponeurosis,  where  it  is  ofl«.-n  ittipossible  to  detect 
their  ])resenet',  however  ciirefuil^'  searched  for.  A  case  which  forcibh'  illustrate? 
this  I'act  fell  undirT  my  observation,  many  years  ago,  in  uu  interesting  bo3-,  nine 
years  old,  who  lost  his  life  from  this  cause.  As  he  was  running  about  barefoot  one 
moruing,  he  trod  upon  a  ciiickcn  bone,  a  fragment  of  which,  nearly  an  inch  long, 
entered  the  sole  of  the  foot,  lodging  dot-ply  in  the  substance  of  the  flexor  muscles,  in 
contact  with  the  metatarsal  hones.  I'ain  and  swelling  followed,  but  the  boy,  dospit* 
his  sufl'ering,  continued  to  vvalk  about,  limping,  of  course,  for  upwards  of  a  fortwiglit; 
the  weather,  in  the  meantime,  being  excessively  hot.  Suddenly  symptoms  of  tetanus 
came  on ;  Professor  Willard  Parker,  tlien  my  colleague,  and  I  now  saw  the  case,  and, 
althongh  every  etfort  was  made  to  discover  the  foreign  body,  such  was  the  depth  at 
which  it  was  situated  that  it  could  not  be  detected.  Death  followed  in  a  few  days, 
when  tiie  bone  was  found  to  be  so  completely  buried  as,  to  require  a  very  elaborate 
dissection  to  remove  it. 

The  bleeding  in  [Hinctured  wounds  generally'  ceases  spontaneously.  If  a  large  art«ry 
has  been  kid  open,  or  divided,  it  must  be  ex]»osed,  and  tied  at  each  extremity,  in  the 
usual  mamier.  If  this  cannot  be  done,  conipressiou  may  be  tried,  as  in  the  treat- 
ment of  aneurism  ;  or,  this  failing,  or  not  l>cing  deemed  admissible,  the  main  trunk 
of  the  vessel  is  lied  at  some  distance  from  the  injury. 

To  prevent  the  occurrence  of  severe  pain  and  nervous  distress,  a  full  anodyne 
should  always  be  given,  if  the  case  is  at  all  severe,  immediately  after  the  accident, 
aiul  the  part  wrapped  up  in  flannel,  wrung  out  of  warm  water  and  laudanum  and 
frctiuently  renewed.  If  the  general  health  suffer,  a  dose  of  calomel  should  be  ad- 
ministered, (bllowi'd  by  oil  or  senna.  If  fever  arise,  the  antimonial  and  valine  mixture 
with  morj)hia  m.-iy  be.  required,  to  act  on  the  skin  and  bowels,  to  alia}-  pain,  and  to 
induce  sleep.  If  niatter  form,  as  indicated  hy  the  tension  and  tlirobbing  «)f  the  part. 
free  incisions  must  be  made;  erysipeln.s,  angeinleucitis,  and  phlebitis  being  treated 
in  the  usual  nmnner.  Nen-ous  symptoms  are  combated  with  the  liberal  use  of 
anodynes,  acetate  of  ammonia,  and  other  means. 

Along  our  Indian  borders  very  severe  wounds,  of  a  punctured  character,  or  partly 
punctured  and  partly  incised,  are  often  inflicted  witlj  the  arrnic,  which,  as  is  well 
known,  is  capable  of  hciujj;  projected,  with  extraordinary  precision,  to  a  great  dis- 
tance. Reiiig  usually  made  of  the  young  willow,  or  other  snitaivlc  wood,  it  varies 
in  length  from  two  feet  to  two  feet  and  a  half,  and  is  feathered  in  the  greater  part 
of  its  extent,  in  order  to  facilitate  its  movements  and  increase  its  speed  through  the 
air.  The  head  is  generally  furnished  with  a  spear-shaped  piece  of  flint,  obsidian, 
or  iron.  This,  which  is  technically  termed  the  point  of  the  weapon,  is  of  a  flattened 
conical  figure,  its  length  from  base  to  apes  ranging  from  three-quarters  of  an  inch 
to  an  inch  and  a  lialf;  the  comers,  or  angles,  project  in  a  line  with  the  side  of  the 
free  extremity,  and  are  usually  upwards  of  an  inch  in  width,  the  whole  arrangement 
being  such  as  to  enable  the  instrument  to  operate  on  the  principle  of  the  barh  of  a 
fish-hook.  Thus  constructed,  the  point  is  securely  fixed  in  a  notch  on  the  head  of 
the  arrow  by  means  of  the  tendinous  shreds  of  the  deer,  coated  with  the  resin  of  the 
fir-tree. 

It  is  supposed  that  many  of  our  Indian  triljes  jwison  their  arrows,  so  as  to  inflict 
ft  more  deadly  wound  ;  but  I  am  told  by  a  former  piiiiil.  Dr.  William  F.  Edgar,  that 
this  practice  is  peculiar  to  the  savages  inhabiting  the  motnitaiuous  regions  watered 
b}'  Pitt  Kiver,  one  of  the  northern  branches  of  the  Sacramento.  These  people,  it 
is  said,  use  the  jmison  of  the  rattlesnake,  by  grinding  the  dried  head  of  that  reptile 
into  an  inipalpnlile  jiowder,  which  is  then  applied  by  means  of  the  |>utrid  blood  and 
flesh  of  the  dog  to  the  point  of  the  weapon,  the  wound  made  by  it  proving  speedily 
mortal. 

Woinids  made  by  arrows  often,  as  T  am  informed  by  Dr.  T.  C.Henry,  partake  of 
the  nature  of  inci.ied  wounds,  or  those  inflicted  by  the  thnist  of  the  small  sword; 
and  a  similar  remark  has  boon  made  by  Dr.  J.  H.  Bill,  in  an  elaborate  paper  on 
this  class  of  injuries  in  the  Amfriean  Journal  of  the  Medical  Sciences  for  October, 
1862.    The  iron  heads  of  these  weapons  are  exceedingly  thin,  and,  when  propelled 
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with  great  fovce,  make  a  cluau  cut,  a  portion  of  Trhich  not  unfrequently  unites  by  the 
first  iuteutioii. 

Arrow  wounds  are  ofteD  complicated  with  co[)ious  licmorrhape,  aud  they  are  also 
©xtreiiU'Iy  liable  to  be  followed  by  profuse  biipjtiinilioii,  tlie  matter  uot  luilVt'qiieutly 
bprrowing  extensively  among  the  muscles  and  otiier  structures.  Lesions  of  tliis 
kind  of  the  intenial  organs,  as  the  luugs,  livcj-,  splei'ii,  and  iutestiues,  Rlinost  inva- 
riably prove  fatal,  especially  if  the  head  of  tlie  missile,  detached  from  its  shall,  is 
retained  among  the  tissues  or  lodgt'd  in  a  splanchnic  caA'ity. 

In  the  treatment  of  arrow  wounds,  the  firBt  uuliLatiuu  is  to  extract  the  extraneous 
substance,  and  then,  bleeding  having  been  arrested,  to  limit  the  residting  LuJlamnia- 
lionby  appropriate  antiphlogistic  measures.  Long  and  deep  incisions  will  often  be 
reqoire<l  to  effect  dislodgment,  es[>ecially  if  the  arrow  is  impacted  in  the  head  of  a 
bone,  or  buried  at  a  considerable  depth  among  the  muscles  and  aponeuroses.  The 
hfft probe  for  ascertainitifj  its  situation  is  the  finger.  Stout  forceps,  with  long  and 
llritserrated  blades,  should  be  employed,  and  tlie  success  of  tlie  operrition  will  be 
greatly  mcreased  if  care  be  taken  during  the  manipuiatiou  not  to  detach  the  shaft 
from  tbe  head  of  the  arrow.  If  abscesses  form,  they  should  promptly  be  opened,  to 
preveat  iufiltraliou  aud  destruction  of  tissue. 

BBCT.  Vni, — TOOTH  W0UND8. 

Wounds  inflicted  by  the  bite  of  the  human  subject  and  of  the  inftnior  animals,  as 
tlj«  (log,  cat,  or  rat,  partake  of  the  nature  of  contused,  lacerated,  and  punctured 
woumls.  Such  lesions  are  by  no  means  uncommon,  and,  from  tiie  danger  which 
BO  often  attends  them,  are  wortliy  of  special  consideration.  I  have  met  with  a 
DBmWr  of  cases  of  severe  snircriug  from  wounds  of  tbe  lingers  received  in  the  act 
of  striking  persons  upon  the  mouth.  Tlie  inflaurniation  consequent  upon  such  inju- 
ries is  prone  to  run  into  erysipelas,  especially  if,  at  the  time  of  the  accident,  the 
WDstilntion  Is  in  a  deranged  state,  and  it  is  sometimes  so  violent  as  to  bo  followed 
1)7  mortification.  In  IS.'Jl,  a  distingnislied  jurist  struck  a  man  upon  the  mouth, 
wounding  his  finger  slightly  against  ins  teetli.  Erysipelas  speedily  snpcrvene<l,  and 
the  hand  was  obliged  to  be  amputnted;  subsequently  tlie  disease  reappeared  in  the 
•tump,  and  necessitated  the  removal  of  the  arm. 

A  Tfoman,  forty -seven  years  of  age,  always  in  good  health,  scratched  the  skin 
sliglilly  over  the  knuckle  of  the  right  iudex-finger  in  a  blow  in  which  she  struck  the 
frimt  tooth  of  a  senant  girl;  only  a  few  dmps  of  blood  were  lost,  and  there  was 
bardly  any  pain.  Within  two  hours  afterwards,  however,  the  part  began  to  aclie  aud 
tLroli;  the  finger  swelled  rapidly'  to  an  enormotis  degree;  the  whole  limb  became 
enliirged  ami  exquisitely  sensitive;  and  a  deep  red  line  extended  as  high  up  as  the 
wiila,  the  lymphatic  glands  of  wluch  were  quite  tumid  and  tender  to  the  touch. 
Oreat  constitutional  disturbance,  attemled  wit1i  loss  of  sleep  and  appetite,  super- 
vened; and  a  large  abscess  formed  in  the  thoca  of  the  fini^er,  followed  by  necrosis 
of  the  last  phalanx  and  anchylosis  of  the  other  joints.  The  whole  limb  remained 
for  a  long  time  sore,  tender,  and  swollen,  and  upwards  of  a  year  elapsed  before  the 
rwsi:ihhshment  of  the  general  health. 

A.  farmer,  thirty -six  years  of  age,  struck  a  man  upon  the  month,  receiving  a  super- 
ficial abrasion  over  the  knuckle  of  the  little  finger  of  the  right  hand.  Violent  ery- 
Mpelw  of  the  whole  limb  followed  ;  the  finger  became  enormously  swollen,  and  a 
Urge  abscess  formed  in  it,  eventuating  in  necrosis  of  the  phalanges.  The  general 
health  sutfered  greatly,  and  a  fresh  attack  of  erysipelas  broke  ont  after  the  amputa- 
tion of  the  finger.     Many  months  elapsetl  before  final  recovery  occurred. 

A  physician,  upwartls  of  seventy-two  years  of  age,  received  a  smalt  wound  upon 
the  k'fl  imlex-finger,  in  striking  a  larl  upon  the  front  teeth.  Erysiix-Ias  soon  showed 
itself,  attended  with  excpiisife  pain,  and  extending  up  the  limb  beyond  the  elbow. 
AfttT  much  suffering,  in  which  the  constitidiou  seriously  participated,  the  inllani- 
tnation,  at  length,  disappeared,  leaving  the  finger  stiff,  crooked,  withered,  cold,  and 
lieiiunibed. 

A  farmer,  forty-seven  years  of  age,  in  good  health,  in  December,  1851,  stniek  a 
tnan  on  his  mouth  in  such  a  manner  as  to  brine  tlie  knuckle  of  the  metacarpal  bone 
of  the  right  ring-finger  forcibly  in  contact  with  the  incisor  teeth;  the  skin  was  slightly 
hfoken,  but  he  experienced  no  particular  inconvenienr-e  nt  the  time.  The  same 
cvwiing,  however,  the  hand  and  finger  became  painful  and  sti(!',  aud  tbe  next  day  they 
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began  to  swell  ami  to  present  an  erjsipelatous  appenrance.  Kxccsaix'e  sufltring 
ensue<l,  producing  profound  constitutional  disturbance;  and  finally,  in  about  three 
weeks,  a  large  abscess  fonuod  in  tlie  hand,  requiring  the  lancet.  When  I  first  saw 
the  case,  at  the  end  of  this  time,  the  thumb  and  all  the  fingers  were  stiff  and  irntnov* 
able ;  the  wrist-joint  was  also  much  atfi-cted,  aiid,  in  fact,  the  whole  limb  was  fcore 
and  painful.  In  August,  1H52,  the  thumb  and  fingers  were  Btill  rigid  ami  useless, 
mucii  colder  than  uatund,  luinib,  anil  considenibl}'  attenuated.  Every  attempt  to 
bcnil  the  fingers  was  attended  witii  severe  suffering.  The  right  ring-finger  was  aucby- 
losed  at  the  metacarpo-phalangeal  joint.  There  was  still  much  uneasiness  in  the 
palm  of  the  hand,  and  the  whoh^  limb  was  atropiiied. 

The  bite  of  the  human  Bubjwt  is  often  followed  bj'  violent  symptoms,  coming  on 
soon  after  the  infliction  of  tiie  injury.  A  consideral»le  number  of  snoh  cases  have 
fallen  under  ray  observation,  and  in  several  I  have  ex])erienced  much  dilticully  in 
saving  limb  and  life.  I  do  not  presume  that  the  saliva  has  anything  to  do,  in  this 
class  of  wounds,  with  the  production  of  the  bad  efi'ects  by  which  they  are  so  liable 
to  l>e  succeeded  ;  the  parts  are  badly  bruised,  or  bruised,  lacerated,  nnd  punctured, 
and  it  is  well  known  how  prone  such  injuries,  however  induced,  always  are  to  l>e  fol- 
lowed by  erysipelas  and  other  serious  consequences,  especially  in  persons  of  intern* 
perate  liabits  or  disordered  health. 

The  bite  of  the  inferior  animals,  particularly  if  they  are  much  enraged  at  the 
time,  is  often  succeeded  by  a  very  bad  foi-m  of  erysipelas.  Many  years  ago  I 
attended,  along  with  Dr.  Trimble,  a  child,  about  three  years  of  age,  who,  a  fi-w  daj'S 
previously,  had  been  bitten  by  a  rat  in  one  of  his  fingers.  A  severe  attack  of  ery- 
8iiK>las  soon  came  on,  involving  the  whole  hand  and  forearm,  and  causing  most 
violent  local  and  constitutional  suflering.  The  injured  part  was  converted  into  a 
large,  unhealthy  ulcer,  discharging  a  thin,  sanious  fluid,  and  was  a  long  time  in 
healing.  Recovery  finally  took  place,  but  not  without  permanent  anchylosb  of  the 
finger,  and  partial  .-itrophy  of  the  hand  and  forearm.  The  bite  of  the  dog,  cat,  horse, 
mule,  ass,  and  camel  frequently  occasions  violent  inflammation  and  great  general 
disturbance.  Severe  wtimifls,  coni1)iiiing  all  the  unfavorable  conditions  of  punc- 
tured, lacerated,  and  contused  wounds,  arc  inflicted  by  the  claws  of  the  feline  races 
of  animjils,  as  the  cat,  liun,  and  tiger.  The  inllatumation  that  follows  the  action  of 
the  bill  of  ecrtain  birds,  as  the  turkey  and  duck,  is  often  extremely  severe,  and  even 
dangerous,  cases  of  gangrene  nnd  <leath  having  been  witncssecl  from  its  efTeets.  A 
fatal  wound  has  sometimes  been  inflicted  by  the  spur  of  a  cock,  an<l  the  jieck  of  a  hen. 

The  treatment  of  tooth  womids  tind  abrasions  must  be  conducted  upon  the  same 
general  ])rinciple3  as  that  of  ordinary  contused  and  punctured  wounds.  The  part, 
however,  should  always,  as  a  jireliniinary  measure,  be  well  clennscKl  and  bnlhcd  with 
warm  salt  water,  to  rid  it  of  any  saliva  and  any  other  matter  that  may  have  been 
deposited  by  the  teeth  ;  after  this,  the  best  application  will  be  a  lead  and  laudanum 
potdtice,  followed,  if  necessary,  by  leeches,  and,  if  matter  form,  by  early  and  free 
incisions.  The  dilute  tincture  of  iodine,  iiencilled  over  the  inflamed  surface  around 
the  wound,  will  also  be  useful.  The  best  internal  remedies  are  calomel  and  opium, 
with  an  active  purge  at  tlie  conuneueement  of  the  treatment.  When  the  case  is 
obstinate,  alteratives  ami  tonics  with  change  of  air  ma}'  be  required. 
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Gunshot  wounds  are  injaries  inflicted  by  fire-arms,  as  pistols,  muskets,  rifles,  car- 
bines, ciiunon,  shells,  and  rockets;  and  are  d.angcrous  or  otherwise  according  to 
tiicir  extent,  tlie  nature  of  the  aflicttyl  structures,  and  the  stale  of  the  system  at  the 
time  of  their  receipt  Occurring  in  all  parts  of  the  bod)-,  they  maj-,  in  one  case,  be 
HO  slight  as  hardly  to  attract  serious  attention,  while  in  another  they  may  lie  so 
severe  as  to  cause  death  upon  the  spot,  either  from  shock  or  loss  of  blood,  or, 
secondarily,  from  the  violence  of  the  resulting  inflammation.  Even  when  the  person 
is  80  fortunate  as  to  escape  with  his  life,  he  often  remains  miserable  ever  aflcrwarda 
on  account  of  his  mutilated  conrlition,  the  repeated  formation  of  abscesses,  or  the 
occurrence  of  neuralgic  pains,  which,  hardly  leaving  him  any  respite  from  siitTering, 
keep  !iis  mind  and  body  in  a  state  of  constant  irritation,  and  thus  utterlj*  incapaci- 
tate him  for  enjojment  and  usefulness. 

The  missiles  generally  employed  in  civil  life,  in  this  conntry.  are  pistol,  Tnf[(',  and 
mu-sket  balls,  varying  in  volume  from  that  of  a  swansliot  to  that  of  u  small  marble. 
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The  round  bullet,  formerly  used  in  our  army,  has  been  entirely  replaced  by  wliat  is 
called  the  new  ritle-muskot  bullet,  ou  account  of  its  greater  etllcieucy.  It  in  of  a 
C3'lindro-conoid:d  shape,  with  a  hoHow  base  and  tliree  circular  grooves,  weiplis  500 
grains,  and  i)enetrate»,  when  impelled  by  a  oliarge  of  sixty  graiuH  of  powder,  at  a 
distance  of  200  yards,  eleven  one  inch  piiic  plnnk-s,  placed  one  inch  and  a  half  a  part 
Al  the  distance  of  1000  yards  it  i)euetrates  three  and  one-fourth  of  such  plauks. 

The  British,  French,  and  Russians  employ  a  considerable  variety  of  bullets 
adapted  to  tl»e  peculiarities  of  their  respective  services.  The  Eti  field  ball,  used  by 
the  Kuglish  since  lHd3,  has  superseded  nearly  all  other  misailes  of  that  description. 
It  is  a  long  conical  ball,  hollow  in  the  base,  and  weiglis  ,^j  mid  9ij.  The  French 
Mitii^  ball  weighs  .'^j,  50  and  9ij.  The  Kussiun  iiall^also  conical,  weighs  5j  and  rtVJ. 
The  OhajiseiKil  Imll  ia  nearly  cylindrical,  ami  wei^lis  380  graius.  The  Prussian  ball  is 
Gomewhat  egg-shaped,  weighs  530  grains,  ititltcts  an  ugly  wound,  and  frightfully 
shivers  the  bones.  The  ball  of  the  mitrailleuse  weighs  one  ounce  and  three- 
quarters. 

It  has  been  found  in  military  operations  thnt  the  cylindro-conoidal  ball,  while  it 
meets  with  much  less  resistanc*'  from  the  atinf>sphere  than  the  round,  passets  to  a 
mucb  greater  distance,  and  does  nu>re  terrific  execution  upon  entering  the  body, 
generally  passing  in  a  straight  line,  and  fracturing  and  comminuting  the  bones  in  a 
most  fearful  .manner ;  thus  caaslDg  a  much  greater  mortality,  as  well  as  a  more  lre> 
qwnt  necessity  for  amputation. 

The  conical  ball,  moreover,  is  less  liable  to  bo  flattened  and  divided  than  the  round 
l)»lL,and  tbe  aperture  of  exit  is  nearly  alw.•^^  s  opposite  to  that  of  entrance,  which 
va»iiot  »o  often  the  case  formerly.  Much  of  the  gravity  of  guiisliot  wounds  of  late 
year*  has  arisen  from  the  substiiuticm  of  the  conical  Ijiillet.  To  show  with  wliat 
forceaMinid  ball  occasionally  acts,  it  may  be  stated  thnt  it  has  been  known  to  pass 
throagh  the  bodies  of  two  men  and  to  lodge  in  that  of  a  third  standing  some  dis- 
tance behind. 

Sometimes  two  balls  are  united  by  a  bar  or  chain  of  iron,  and  put  in  a  cartridge, 
thas  producing,  when  flred,  a  terrible  wound,  as  often  hapj>ened  in  the  Schleswig- 
Uolntciu  wiir.  In  the  naval  a<'lion  oif  CamjH'rdown,  in  1797,  great  destruction  WftS 
▼Tonglit  by  the  Dutch,  hy  the  diseharge  of  bags  of  nails  antl  jiieces  of  old  iron. 
Daring  the  war  in  the  Crimea,  the  Knst^ians  occasionally  employed  an  incendiary 
bull,  consisting  of  a  small  cylinder  of  copper  filled  with  a  detonating  substance,  made 
npiutbe  form  of  an  onlinjiry  cartridge,  and  dischargeil  from  a  musket,  the  projectile, 
oo«trikiDg  an  object,  exploding  with  violence. 

Cannon  balls  are  solid  bodies,  made  of  cast-iron,  and  ranging  in  caliber  from  one 
to  many  pounds,  according  to  tiie  object  wlii<-Ii  tliey  are  designed  to  accomplish. 
They  are  either  round,  or  of  a  cylindro-conoidal  fihape,  the  latter  of  which  possesses 
tiiessmo  advantage  over  the  former  as  the  cylindro-couoidid  bullet  over  the  splierl- 
CaL  A  grape-shot  is  composed  of  nine  cast-iron  balls,  tlinposed  in  tliice  layers  of 
tkee  bails  each.  Formerly  the  shot  were  confined  in  a  canvas  bag,  fastened  to  a 
wooden  spindle  with  a  strong  cord,  the  whole  bearing  a  faint  reseniltlance  to  a  bunch 
of  gra|)es.  whence  the  name.  From  tins  the  canister  shot  differs  principally  in  being 
contained  in  a  tin  cylinder  elosetl  at  tbe  top  and  bottom.  Tlie  baits,  ai'ranged  in  four 
layers,  an?  packed  in  sawdust.  "Shells  are  large  hollow  spheres  of  iron  loaded  with 
gunpowder,  which  may  act  either  iu  their  entire  form  as  solid  balls,  or  subsequently 
l»y  the  explosion  of  their  contents,  and  their  subdivision  into  numerous  s^pliutera, 
lyfflnch  their  ravages  are  greatly  extended.  Shrnpuell  shells,  so  named  from  their 
inventor,  are  hollow  spheres,  loaded  partly  with  gunpowder,  partly  with  balls." 

8Iup*  and  fragments  of  cannon  balls  often  occ.ision  iViglitful  wounds,  lacerating 
the  soft  parts,  crushing  bones,  la3Jng  open  joints,  |>enitriiting  spLiuthnic  cavities 
»n«l  committing  other  ravages,  either  fatal  at  the  moment  or  proving  so  by  secon- 
(Ury  involvement. 

A  pistol  ball,  if  fired  near,  inflicts  quite  as  deadly  a  wound  as  a  musket,  carbine, 
or  rifle  ball.     This  missile  is  now  generally  of  a  conical  shape,  and  operates  with 
tefTcct,  both  u])on  the  soft  and  hnr<l  structures. 

biick-fihot  wotnid  is  at  present  of  rare  occurrence.  During  otir  late  war  with 
Great  Britain  it  was  sufficiently  common.  Buck-shot  are  sometimes  inclostsl  in  wire 
cartridges,  nurl  nre  then  very  effective,  carrying  close  fnr  twenty  yards,  diverging 
soroowhat  al  fifty,  and  entering  sei-arately  at  one  hundred  and  fifty,  readily  pen©- 
trtting  a  yellow  pine  board  an  inch  thick. 
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Small  fhot,  striking  the  hwlj  in  a  concentrated  form,  protlace  effects  similar  to 
those  of  a  large  bullet;  if  the^'  are  scattered,  the  injury  will  be  less  grave,  unless 
they  happen  to  bit  an  important  organ,  as  the  heart,  brain,  or  spinal  cord,  when 
death  may  ensue  in  a  few  minutes,  or.  more  remotely,  from  tlie  resulting  iiiflaminB- 
tiori,  as  in  several  instances  that  have  fallen  un<ler  my  own  observation.  Lachese 
has  ascertained  by  numerous  experiments  that  a  load  of  small  shot  discharged  at  a 
dead  body,  at  a  distance  of  ten  inches,  wiU  make  a  clean,  round  opening;  at  from 
twelve  to  eighteen  inches  the  opening  will  be  very  ragged  and  irregular;  while  at 
tliirty-six  inches  each  shot  will  enter  separately. 

Grave  injury  sometimes  follows  the  explosion  of  a  gun-cnp.  Such  accidents  are 
sufScientl}'  common  among  sportsmen,  whos^  pleasures  of  the  chase  are  often 
requite*!  by  the  loss  of  an  eye,  and  by  the  most  excruciating  suffeiing.  from  th« 
lotlguient  of  a  piece  of  the  foreign  body  in  one  of  the  chambers  of  that  organ,  or  in 
the  substance  of  the  iris,  lens,  or  vitreous  humor. 

Wadiling  discharged  from  an  ordinary  fowling-piece  may  occasion  a  fatal  wound, 
as  in  an  instance  which  occurred, some  years  ago,  at  one  of  the  Philadelphia  theatres 
where,  from  this  cause,  a  man  lost  his  life  in  a  bhiim-llght  upon  the  stage.  The 
wadding — a  common  cartridge — struck  the  side  of  the  head,  frjKturing  the  temporal 
bone,  and,  (Missing  across  the  brain,  lodged  against  the  falx  of  the  dura  mater,  from 
which  it  was  extracted  after  death  by  Dr.  Jolan  Rhea  Barton.  In  1838,  a  girl  was 
killeil  in  England  by  the  discharge  of  a  gun  loadc<l  with  paper  |>eUets,  some  of  which 
penetrated  the  bo<ly  and  lodged  io  the  lungs  and  liver.  In  two  other  instances  life 
was  destroyed  by  a  single  pellet;  in  one,  by  laying  open  the  fifth  intercostal  arten*, 
and  in  the  other  by  breaking  the  orbital  plate  of  the  frontal  bone,  and  injuring  the 
brain.  A  case  is  recorded  of  a  man  being  fatally  wounded  by  a  kid-glove  with  a 
button  attached  to  it ;  it  was  discharged  from  a  blunderbuss  loaded  with  powder, 
and  struck  the  person,  who  was  standing  ten  feet  off,  upon  his  abdomen,  in  the  cavity 
of  which  it  was  found  on  dissection. 

Gunpowder  alone,  without  any  wadding,  may,  when  discharged  near  the  body  from 
a  gun,  pistol,  or  fowling-piece,  occasion  fatal  injury.  From  tlie  experiments  of  La- 
chese  it  appears  that,  wlien  the  distance  does  not.  exceed  six  inches,  and  the  weapon 
is  large  and  strongly  charged,  the  wound  thus  made  will  bear  some  resemblance  to 
that  produced  by  a  small  shot,  each  particle  that  escapes  combustion  acting  like  a 
llct.  The  fact  that  the  mere  explosion  of  powder  near  the  body  is  capable  of  caus- 
g  severe  bruises,  contusions,  lacerations,  and  even  death,  has  long  been  familiar 
observers.  A  remarkable  case  of  the  latter  occurred  in  this  city  in  1847,  in  a  lad, 
ft  patient  of  Dr.  Paul  Swift.  The  charge,  fired  from  a  pistol,  entered  tlie  left  hip, 
inflicting  a  wound  four  im-hos  in  depth  by  one  inch  in  diameter,  blackened  through- 
out by  the  powder,  grains  of  which  adhered  to  its  surface.  The  integnment  and 
muscles  were  severely  torn  and  discolored.  Death  occurred  on  the  seventh  day  from 
tetanus.  The  inst.nnces  are  quite  numerous  of  great  suffering,  mutilation,  aud  dis- 
flguroment  from  the  lodgment  of  grains  of  powder  in  tiip  e3'es,  face,  neck,  and  other 
parts  of  the  body.     Stone-qunrriers  are  particularly  liable  to  such  accidents. 

In  its  character,  a  gunshot  wound  partakes  of  the  nature  of  a  contused  nnrl  lace- 
rated wound  ;  at  the  oix>ning  of  entrance,  and  for  some  distance  around,  the  tissuea 
are  bruised,  but  as  the  ball  passes  onward  it  tears  the  parts,  and  at 
th»>  opening  of  exit  they  often  look  as  if  they  had  been  cut  with  a 
sharp  knife.  The  effects  of  the  transit  of  the  missile  upon  the  soft 
textures  ms\y  be  cx[«l:iined,  as  w.ts  first  suggested  by  Sir  Charles 
/"^^  \  \  IJell,  by  a  reference  to  a  di.-^gram  consisting  of  three  concentric 
\^J  J  J  '"•"S*''  ""  '"  ^r>-  '00.  The  first,  including  the  tubular  wound,  is 
bounded  by  tissues  which  are  so  compacted,  condensed,  or  con- 
tused ns  to  deprive  tliem,  to  some  extent,  of  their  vitalitj',  or,  at 
any  rate,  to  place  them  in  such  a  condition  as  inevitably  to  lead 
conscqiieiitlj-  this  poi'tion  of  the  wound  seldom  unites  by  the  first 
struct nrt'S  lietween  the  first  and  the  second  rings,  having  sustained 
lean  injury,  will  aha  inflame,  but  only,  as  a  general  rule,  in  such  a  manner  as  to  give 
rise  to  a  <lcpo8it  of  lymph  and  pus ;  while  those  lietween  the  second  and  third 
circles  will  either  retain  their  natural  jjroperties,  or,  becoming  excited,  will  merely 
oxj»crloncc  aonu-  nlight  serous  infiltration. 

The  above  phenomena  may  generally  be  studied  to  the  greatest  advantage  in  deep 
Oeah  wounds,  as  those  of  the  thigh.    In  such  cases  there  is  often  a  considerable 
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slongh  of  the  bruised  tissues,  upon  the  separjvtion  of  which  the  parts  are  seen  to  sup- 
piiri\te  and  to  form  granulations,  wliile  fintlicr  on  they  arc  har<l,next  oedenifttous,  and 
bt'vond  this  natural.  These  plienoraeaa,  hoxveverj  do  not  generally  pervade  the,  entire 
klt^ugth  of  the  wound ;  for  frequently  a  considerate  portion  of  tlie  track  nnitf  s  by 
~  Bsive  action,  the  tissues  being  lacerated  iustcsid  of  contused,  as  tlioy  are  in  tlie 
iirly  stage  of  the  passage,  and,  consequently,  fnvorablc  to  restoration.  Tlie  precise 
I>oint  where  the  tubular  wonnd  loses  the  character  of  a  contusion  and  assumes  that  of 
a  laceration  cannot  usually  be  ascertained,  as  it  must  necessarily  vary  very  much  in 
different  cases,  and  under  different  circumstances. 

The  preceding  remarks  in  rcu;ard  to  the  injury  inflicted  by  the  projectile  are  chiefly 
applicable  to  the  smaller  kinds  of  balls,  such  us  the  jiistol  and  rifle ;  the  larger  ones 
are  generally  productive  of  more  serious  mischief,  and  hence  it  often  h^nipeus  that 
the  wound  sloughs  in  its  entire  leniijth,  from  the  opening  of  entrance  to  that  of  cxi;t; 
there  being  afterwards^  when  tlie  dead  parts  have  separated,  extensive  and  tedious 
suppuration,  the  matter,  perhaps,  burrowing  deeply  amoug  the  soft  structures,  and 
thus  greatly  retarding  the  process  of  repair. 

DiffMjgition  of  the  Projective. — The  manner  in  which  the  projectile  is  disposed  of 
varies;  aoraetimea  it  lodges,  and  then,  of  course,  it  ra.akes  hut  one  opening;  at  other 
times  it  passes  completely  through  the  part,  and  so  k-aves  two  apertures,  one  of 
entrance,  the  other  of  exit.  Cases  occur  where  one  bal!  may  make  three,  four,  or 
eren  more  holes.  Thus,  if  it  encounter  a  sharp  edge  of  bone,  as  the  crest  of  the 
tibia, it  may  be  cut  into  two  or  more  pieces,  each  of  which  may  afterwards  issue  at  a 
separate  point.  Dupnytren  met  with  an  instance  in  which  a  hall  of  this  kind  made  five 
orifices;  and  at  Antvverjj  the  younger  Larrey  saw  six  holes  made  in  a  similar  man- 
ner. Again,  a  ball  piercing  the  surface,  just  above  the  wrist,  may  be  unable  to  pene- 
trate the  aponeurosis  of  the  forearm,  hut,  travelling  along  for  some  distance  under 
tbe  integument,  may  emerge  below  the  elbow;  then,  the  limh  being  considerably 
flexed  at  the  moment,  it  may  re-enter  the  skin  a  second  time  at  the  inferior  part  of  the 
arm, and  finally  escaj)e  near  the  shoulder-joint;  tlius  leaving  four  apertures,  two  of 
entrance,  and  two  of  exit.  Sucli  an  occurrence  is,  of  course,  very  rare;  but  its  pos- 
sibility is  worthy  of  remembrance,  as  it  is  of  great  interest  in  a  medico-legal  point 
ofvii'w.  A  man,  for  example,  might  be  shot  in  a  duel,  and  his  friends  seeing  the 
nmnlier  of  openings  in  the  limb,  might  accuse  hi8  afiversary  of  foul  play,  on  the 
pound  tliat  he  had  used  more  than  one  ball. 

A  curious  case  has  been  related,  by  Hunter,  of  a  young  man  who  was  shot  in  the 
•bdomen  by  three  bullets  discharged  simultaneously  from  the  same  weapon,  with  the 
effect  of  making  only  two  openings  of  entrance  and  twu  of  exit,  one  of  the  missiles 
following  closely  in  the  track  of  one  of  the  others,  as  was  proved  by  the  fact  that 
tiioy  all  lodged  by  separate  orifices  in  the  wainscot  of  the  apartment  where  the  acci- 
dent occurred.  During  the  French  war  in  Algeria,  a  greuailiiT  wus  pierced  in  five 
plsccs,  all  wounds  of  entrance,  bj'  a  singHe  ball,  divided  into  five  pieces  by  first 
striking  a  rock,  the  fragments  reliouuding  at  various  angles. 

A  Imll  striking  an  extremity  may  pass  not  only  com[iletely  through  it,  but  also 
through  its  fellow,  thus  making  four  openings;  or  it  may  perforate  the  upper  part  of 
till'  lliigh  and  then  pass  through  the  head  of  the  penis,  tearing  two  orifices  in  the 
former  and  two  in  tlie  latter,  as  in  a  case  which  I  saw  in  the  Hospital  at  Alexandria, 
natler  the  care  of  Dr.  Stieblon,  after  the  engagement  near  Centerville,  Virginia,  in 
July,  18G1;  or,  finally,  it  may  traverse  both  buttocks,  or  it  may  perforate  one  and 
Ifxlge  nnder  the  integument  on  the  outer  side  of  the  other,  as  in  a  man  who  waa 
*0(tnded  in  the  battle  of  Hull  Run. 

When  there  is  only  one  ofiening,  it  is  natural  to  conclude  that  the  ball  has  lodged, 
Wd  this,  as  already  stnt<?d,  is  usually  the  fact.  Instances,  however,  occur,  although 
fwely,  where  the  reverse  is  the  case.  Thus,  a  ball  has  lieen  known  to  pass  some  dis- 
tance into  the  pectoral  muscle,  and  to  I)e  immediately  ejected  by  the  recoil  of  a  rib. 
Tln>  knee-joint  has  occasionally  been  opene<l,  the  ball  heing  supposed  to  have  lodged, 
iuihe  head  of  the  tibia,  Init  upon  amputating  the  limb  none  was  found,  although 
there  wns  but  one  openinu.  Lastly,  a  ball  may  enter  the  body, perhaps  rather  deeply, 
•long  with  a  piece  of  cloth,  upon  extracting  which  the  missile  ma^'  drop  out. 

Large  balls,  fragments  of  shell,  |»ieces  of  iron,  and  other  substances,  occasionally 
l"irT  themselves  <leeply  among  the  muscles,  where,  from  the  small  size  of  the  open- 
in?  of  entrance,  they  may  long  remain  undiscovered.  Larrey  extracted  a  ball, 
weighing  five  jMjunds,  from  the  thigh  of  a  soldier,  who  had  sutfered  so  little  inconve- 
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nicncc  from  it  that  it  had  Ijeen  entirely  overlooked  by  the  surgical  attendant;  and 
Ileniien  refers  to  a  still  more  reimirkable  instance  as  having  occurred  at  t^eringapa- 
tam.  At  the  battle  of  Fort  Douelson,  Dr.  Uenry  W.  Davis,  of  Chicago,  ainpiilated 
a  thigh,  in  the  musdes  of  which  a  sliell,  weighing  twelve  pounds,  and  measuring  four 
incbfji  and  a  half  in  diameter,  was  buried.  In  a  case  referral  to  by  Longmorp,  a 
grape-shot,  weighing  one  pound  and  two  ounces,  remained  in  the  back  of  the  jiharyui 
for  liiree  weeks  without  exciting  any  suspicion  of  its  presence.  . 

Considerable  dilfcrence  generally  exists  between  the  opcuings  of  entrance  and  exit. 
The  fortuer  is  usual!}'  rounded  with  even  or  sliglitly  inverted  edges,  as  if  tiie  skin 
had  been  tucked  in  a  little,  and  there  is  frequently  more  or  less  of  a  bluish  or  blackish 
discoloration  of  tlie  adjacent  surface,  from  the  conUict  of  burnt  powder,  deposited 
upon  the  ball  at  the  moment  of  the  explosion,  aud  rubbed  off  as  the  ball  strikes  the 
body  When  the  discharge  takes  place  within  a  few  feet  of  the  surface,  8<'orched 
grains  of  pow<ler  often  adhere  to  the  skin,  or  may  even  be  imbedded  in  ila  substance. 
Occasionally  the  margins  of  the  orilice  have  a  pale,  dead-like  asi>ect,  or  they  may  I)e 
sirai^ly  of  a  livid  hue,  from  the  elfects  of  contusion.  Tlie  oi>ening  of  exit,  on  the 
contrary,  h.ns  generally  a  tlit-like  a])pearance,  looking  as  if  it  had  been  made  with  a 
sharj)  knife  rather  than  an  obtuse  body;  it  is  free  from  discoloration,  and  it*  edges, 
instead  of  being  inverted,  fire  turned  out  I  have  met  with  cases  where  both  0i>eQ- 
iugs  had  an  incised  appctir.-iHoe,  but  sucii  a  condition  is  uncommon. 

The  size  of  the  twctopiijiugs  is  varialile.  The  round  ball  generally  makes  a  larger 
orifice  of  entrance  than  of  exit,  the  reverse  being  the  case  when  the  injury  is  inflicted 
with  the  conical  bnll-  These  peculiarities  were  remarkably  apparent  in  the  wounds 
of  the  Federid  troops  after  the  battle  of  Bull  Run,  in  July,  1S61.  I  liad  occasion 
also  to  notice  the  immense  size  of  the  openings  in  gunshot  wounds  of  the  iutego- 
ments,  made  b}'  tlie  conical  ball,  eajjecially  when  the  two  apertures  were  close 
together.  In  nearly  all  the  cases  of  this  class  of  lesions  that  I  observed  during 
the  war,  the  holes,  particularly  that  of  exit,  were  disproportionately  large,  as  well  as 
remarkably'  irregular  aud  ragged. 

Experiments  performed  by  Dr.  Sarazin,  of  Strasbourg,  upon  the  dead  subject,  with 
the  Chassepot  rifle,  show  timt  the  size  of  the  orifice  of  entrance  is  essentially  the 
same  as  that  of  the  pnyectite  its4>lf,  wherens  the  diameter  of  the  orifice  of  exit  is 
enormous,  being  from  sevi-n  to  tliij-teen  times  larger  than  tluit  of  the  ball. 

Shell  wounds,  and  wounds  inflicted  with  stone,  nails,  splinters,  an<l  similar  missiles, 
always  exhiliit  a  lacerated  appearance,  owing  to  the  irregular  shai>e  of  the  vulneniting 
body,  A  similar  character  ia  often  imparted  by  flattened  bullets,  and  by  bullets 
entering  the  surface  flatwise,  as  occasionally  happens  when  their  course  is  changed 
by  some  interv-eniug  object. 

'V^'ht'n  any  doubt  exists  in  regard  to  the  nature  of  the  two  holes,  it  may  often  be 
promptly  dispelled  bj'  a  careful  examination  of  the  openings  in  the  patient's  clothing, 
as  here  tlie  aperture  of  exit  is  invariably  the  l.irgcr  aud  more  ragged  of  the  two. 

Wounds  inflicted  by  the  explosion  of  tor|»edoe8  are  usually  attended  with  excessive 
laceration  and  contusion  of  the  soft  parts.  Dr.  S.  W.  Gross,  who  saw  a  number  of 
wounds  of  this  kind  iluriiig  the  late  war,  found  that  grave  and  deejvseated  injuries 
occasionallj-  occuncd  without  any  apparent  lesion  of  the  skin,  and  that  very  generally 
they  caused  complicated  fractures,  or  even  carried  away  portions  of  a  limb;  in  either 
event  demanding  amputation. 

A  ball  in  rapid  motion,  under  the  ini|>ulBo  of  a  strong  charge  of  |:iowder,  flies  like 
an  arrow;  it  does  not  revolve  on  its  axis,  and, consequently, on  reaching  the  body, it 
passes  through  in  a  straight  line,  dividing  everything  before  it,  aud  perhaps  issuing 
at  a  point  directly  opposite  to  that  of  its  entrance.  If,  on  the  other  hand,  its  force 
is  partially  8[K^nt,  it  will  cither  not  enter  at  all,  or,  if  it  enter,  it  will  be  turned  out 
of  its  course,  the  slightest  resistance,  as  that  oflTercd  by  a  tendon,  ligament,  or 
aponeurosis,  sening  to  change  its  direction.  The  circumstances  which  tend  to  weaken 
the  force  of  a  ball  are  two,  the  attraction  of  the  earth  and  the  resistance  of  the 
atmosphere.  A  strong  wiixl  blowing  perpendicularly  to  the  direction  of  the  Ameri- 
can rifle-musket  ball,  will  deflect  it  from  its  course  twelve  feet  in  1000  yards,  about 
one-fourth  that  dii*tiince  in  ."iOO  yards,  and  about  six  inches  in  200  yanls.  Besiiles, 
its  im[)u]se  may  receive  a  serious  check  by  coming  in  contact  with  the  person's 
accoutrements  or  some  article  of  dress,  as  a  Imtton,  buckle,  or  breast-] ilatf,  or  any 
substance  that  may,  at  the  moment,  happen  to  be  in  his  pocket,  as  a  key,  fwncil, 
knife,  watch,  or  coin.     If,  from  these,  or  any  other  cause,  the  force  of  the  projcclilc 
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is  partiallj  apeut,  it  niny,  on  reaching  the  surface,  cither  ijlance  off,  or,  if  it  outer,  it 
will  l>e  likely  to  be  ck'llectecl,  the  course  which  it  then  soioetimes  pursues  beitia;  very 
remarkable.      Thus,  a  bull  has  been  known  to  jiicrcf  the  forclicad,  but  instead  of 
penetmting  the  frontal  bone,  it  imssed  round  the  skull,  undtinu^ath  the  scalp,  and 
lodged  upon  the  occiput,  at  a  point  nearly  opposite  to  that  of  entrance;  or,  what  is 
BtiU  more  extraordinary,  it  travelled  nearly  completely  round  tlic  head,  issuing  only 
liort  distance  frojn  the  place  where  it  struck.    In  the  same  manner  a  ball  has  been 
ind  to  describe  the  circumference  of  the  chest,  its  course  being  marked  liy  a  red<lish 
weal  or  zone.     Cases  are  mentioned  by  military  surgeons  where  the  missile,  piercing 
the  wall  of  the  chest  by  the  side  of  the  sternum,  made  the  circuit  of  the  thoracic 
cavity  by  paasing  between  tlie  costal  and  pulmonarj'  pleura^,  and  either  falling  down 
upon  the  diaphragm,  or  lodging  in  the  wall  of  the  chest  beliiud,  without  inflicting  the 
filighlejst  injury  upon  the  lung.     Examples  of  a  similar  kind  occasionally  occur  in 
the  abdomen,  the  ball,  after  piercing  the  skin,  l)eiug  deflected  by  the  tendon  of  the 
external  oblique  muscle,  so  as  to  cause  it  to  course  rounil  the  belly  beneath  the  integu- 
ment, and  effect  a  lodgment  near  the  spine,  or,  perliups,  emerge  somewhere  upon  the 
Wk.    Finally,  cases  are  not  wanting,  although  they  are  rare,  where  the  missile 
entered  the  abdomen  ui  front,  and  issued  behind,  in  a  straight  line,  without  wounding 
any  of  the  viscera.     Such  occurrences  find  their  countiTimrt  m  sword,  ba3'onet,  and 
jU^ger  wounds  of  the  abdomen,  in  which  the  walls  of  that  cavity  are  sometimes 
««Di)Ietely  transfixed,  and  yet  its  contents  escai)e  iinhnnned. 

A  case  haa  been  related  by  Pr.  Willinm  II.  Herring  in  which  a  musket  ball, 
entering  tlie  superior  and  posterior  part  of  the  neck,  was  discharged  at  the  end  of 
£»«  months  by  the  anus,  having,  as  was  supposed,  passed  by  ulceration  into  the 
pharynx  and  thence  into  the  stomach. 

Wlien  soldiers  lie  on  the  abtlomen  with  the  head  towards  the  enemy,  the  ball  may 
pass  vertically  through  the  skull,  and  either  lodge  or  emerge  at  a  distant  part  of  tlie 
Wy,  An  instance  occurred  during  the  war  in  the  ('rimea,  in  which  a  ball,  entering 
the  top  of  the  crauium,  traversed  the  neck,  back,  buttoek,  and  thigh,  and  escaped 
near  the  knee. 

A  long  bone  is  occasionally  terribly  shattered  and  comininuted  by  a  bullet  without 
the  de^ilruction  of  its  continuity,  some  of  the  splinters  being  roreibly  driven  into  the 
uiediillary  canal,  where  tliey  are  retained,  and  act  as  foreign  botlies,  keei)ing  up 
ittflanunution  and  discharge  for  an  indefinite  peiiod.  Hennen  long  ago  called  atten- 
tion to  this  lesion,  of  which  a  number  of  cases  occurred  during  our  late  war. 

Different  tissues  possess  the  faculty  of  flufit^cting  balls  in  ditft-rent  dugrees.  Thus 
Imiie  otftTS  a  greater  amouiitTi>f  resist^iuce  th;in  curtilage,  cartilage  than  tt-ndon,  tendon 
liian  ii|ioneurosi8,  and  aponeurosis  than  muscle.  Arteries  often  escape  in  a  remark- 
alile  manner,  their  astonishing  elasticity  etiitbling  them  to  glide  away  from  the  Hying 
proji-clile.  Common  integument,  too,  readily  tlirows  a  partially  si)ent  ball  out  of  the 
rtraiglit  line.  Deflection  of  every  description,  however,  ia  much  less  frequent  now 
tlian  formerly,  owing  to  the  substitution  of  the  conical  for  the  round  ball,  the  former 
readily  penetrating  everything,  even  when  fired  at  a  great  distance,  whereas  the  latter 
iseoeiiy  s|jent,  and  arrested  on  coming  in  contact  with  the  more  resisting  tissues. 

A  bull,  upon  meeting  a  shar])  bone,  as  tlie  crest  of  the  tibia,  is  sometimes  cut  in 
two  as  smoothly  and  evenly  as  if  it  bad  been  divided  with  a  koife.  A  gentleman 
w>B8hot  in  a  street  rencontre,  the  hall  striking  the  clavicle,  wliifli  split  it  into  two 
nearly  equal  jiortions,  one  bounding  off  and  escaping,  the  other  lodging  in  the  lower 
{•an  of  the  neck,  from  which  I  removed  it  several  months  afterwards.  Cases  have 
'K.'currecl  in  which,  as  before  stated,  bullets  have  been  cut  into  a  number  of  pieces, 
each  perhaps  making  a  separate  orilice  in  the  skin.  The  conical  ball  sutfera  much  less 
freiincntly  in  this  manner  than  the  round. 

When  a  ball  strikes  a  bone,  it  may  he  arrested  in  its  substance,  or  it  may  perforate 
it,  and  lodge  in  the  soft  parts.  In  the  latter  event,  tlie  opening  of  entrance  will 
geaerally  be  somewhat  roimd,  and  comparatively  small,  whei-eas  tiuit  of  egress  will 
Iw  large,  ragged,  and  irregiihtr,  with  everted  edges.  The  old  round  ball,  in  its 
transit  through  a  bone,  often  made  a  hole  much  bigger  than  itself,  especially  if  its 
force  was  partially  spent.  Indeed,  cases  were  occasionally  olisi?rved  in  which  the 
<jppuing  was  so  capacious  as  to  admit  not  oidy  the  hall,  but  also  the  barrel  of  the 
«^i'a|x>n  from  which  it  was  discharged.  The  conical  ball,  although  it  makes  a  com- 
panitively  small  aperture  of  entrance,  commits  luitch  greater  havoc  than  the  round, 
owing  to  the  manner  in  which  it  breaks  and  comminutes  the  osseous  tissue,  the  loose 
vou  I. — 25 
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splinters  themselves  thus  often  becoming  a  source  of  severe  injury  to  the  soft  struo 
lures,  contusing  ftntl  lacerating  tiietn  in  every  direction. 

Grave  injury  is  sometimes  inllicled  upon  a  bone,  even  without  the  ooeurronce  of 
fracture,  simply  from  the  violence  of  the  shock  which  it  eiperiouces.  The  bullet 
strikes  its  surface  with  great  force,  bruising  the  periosteum,  and  causing  dreadful 
concussion  on  the  osseous  tissues,  but  the  force  with  which  it  is  ini]ielled  is  not  aulli- 
cieut  to  cnabiti  it  to  etfect  penutratiuti.  Erybipt-Iatous  itiflaramatiQii  is  set  up,  followed 
bj'  exhausting  supjmration,  and,  [jurhaps,  sloughing  and  death. 

Immense  damage  is  sometimes  sustained  by  the  soft  parts,  by  fragments  of  bone 
being  forcibly  driven  into  their  substant'c,  sometimes  at  a  great  distance  from  the 
site  of  the  original  injury.  A  case  occurred  in  the  C'liniea,  in  which  a  piece  of  the 
hnver  jaw  was  detected  behind  the  right  clavicle;  and  Professor  Hamilton  men- 
tions an  instance  in  whicfi,  during  the  late  war,  a  ball  and  four  incisor  teeth  were 
removed  from  beneath  the  skin  at  the  top  of  the  sternum.  In  gtinshot  wounds  of 
the  extremities,  splinters  of  bone  ofleii  do  more  mischief  than  the  missile  by  which 
th«.\v  are  iivflicted. 

The  older  writers  on  military  surgery  speculated  a  great  deal  respecting  wiml 
used  to  be  called  the  windage  of  a  ball.  It  is  well  known  that  the  roost  horrible 
injuries  may  be  inflicted  upon  the  body  by  siiell  and  round  shot,  completely  pulpi- 
tying  the  muscles,  lacerating  tlie  vessels  and  nerves,  laying  open  large  joints,  and 
literally  crushing  tlic  bones,  and  yet,  perhaps,  hardly  bruise  the  skin,  much  less 
produce  any  serious  wouud.  The  true  cause  of  these  injuries  is  the  manner  in 
whicli  the  projectile  strikes  the  surface.  As  before  stated,  a  ball  in  rapid  motion 
will,  on  reacliing  the  body,  pass  through  it  in  a  straight  line  ;  or,  instead  of  tbis, 
it  will,  if  large,  as  in  the  case  of  a  cannon  ball,  carry  away  the  part  completely. 
But  it  is  very  diflerent  when  the  missile  is  projected  lazil}',  or  when,  from  the  grant 
distance  over  which  it  has  travelled,  its  force  is  measurably  exhausted.  Then  the 
slightest  resistance  will  tend  to  dclk-ct  it,  or  change  its  course  ;  it  no  longer  passes 
in  a  straight  line,  but  rolls  or  turns  upon  its  axis  after  the  manner  of  a  liilliard  ball; 
and  hencu  if,  while  in  this  condition,  it  strikes  the  body,  it  may  inflict  the  most 
friglitftil  injury  both  u]>on  the  muscles  and  bones,  and  ^ct  not  perhaps  leave  a  trace 
of  its  ellbets  upon  tliu  skin,  the  claslicity  of  which  enables  it  to  slide  out  of  harm's 
way,  while  the  otlier  and  dec])er  structures,  which  possess  this  property  in  a  less 
degree  or  not  at  all,  readily  yichl  to  its  inOuence,  and  suffer  severely  in  consequence. 
In  such  an  event,  the  j):Uiei)t  may  instantly  peiish  frorn  the  violence  of  the  shock; 
or,  if  he  survive  tiie  fuiuic<liate  effects  of  the  injury-,  his  life  will  be  likely  to  be 
assaik'd  by  w!de-spri?ad  sloughing  of  the  soft  parts.. 

During  naval  and  military  engagements,  soldiers  often  have  pieces  of  their  dress, 
accoutrements,  and  even  of  their  persons,  carried  away  by  balls  in  rapid  motion, 
without  sustaining  any  serious  injury  in  the  bones  and  muscles.  The  faculty  jkjs- 
sessed  by  the  intcgumtints  of  gliding  out  of  the  way  of  mischief  is  well  exemplified 
in  railway  accidftit**,  which  strongly  resemble  those  inflicted  by  partially  spent  round 
sliot,  and  in  which  they  iVcquenlly  escafn;  in  the  most  astonishing  manner,  while  the 
dcc[)er  parts,  soft  as  well  as  hard,  are  frightrully  lorn  and  pulpified.  These  gunshot 
Ifsimis  are  much  less  frequent  now  than  formerly,  owing  to  the  general  use  of  the 
conical  ball,  which  <toes  its  work  more  neatly  and  etfectually,  as  well  as  at  a  much 
greater  distance,  than  the  old  rouml  ball. 

The  distribution  of  wounds  during  a  battle  will  necessarily  vary  with  circum- 
stances. In  an  eng;igeriicul  in  tlie  open  field,  the  chances  are  that  nearly  all  parts 
will  suller  alike.  In  ucurly  four  hundred  cases  of  gunshot  injury  which  I  saw  aft^r 
the  battle  of  Bull  Rrm,  in  July,  ls<')l,  almost  all  the  wouuds  were  situated  in  the 
extremities,  and  in  nearly  equal  proportion  in  the  upper  and  lower.  A  few  only 
of  the  patients  had  been  struck  on  lite  head,  chest,  back,  and  abdomen.  This  can- 
not, however,  be  taken  as  a  fair  criterion  of  the  result  uf  the  engagement,  since 
those  that  were  most  severely  wounded  fell  into  the  h.ands  of  the  cucm^-.  At  the 
capture  of  Fort  I)onald^son,  in  Feluuar}-,  1861,  according  to  the  estimate  of  Dr. 
Andrews,  seventeen  per  ci'ul.  of  those  wounded  were  shot  in  the  head  and  lace.  At 
the  battle  of  rittshiirg  Landin-^,  at  Fair  Uaks,  and  several  other  places,  the  ma- 
jority of  the  injuries  in  the  Fcdcrnl  troojjs  Avere  situateil  in  the  lower  extremities. 
According  to  lli-nncn,  of  the  wtmuds  received  in  battle,  ten  will  be  in  the  upper 
extremity,  seven  in  the  lower  extremity,  seven  in  the  head,  four  in  the  neck  and 
fhcst,  and^ar^n  the  abdomen.     Scrive,  from  his  observations  in  tlie  Crinic^^^^^ 


r*p.  T. 


GUNSHOT    WOUNDS. 


387 


I 


concludes  that,  in  the  open  fioM,  one-tenth  of  tlit'  woiiiida  ■will  The  in  the  head,  one- 
twentielh  in  the  chest,  niul  one-fortit'tli  in  tlie  abdomen.  Men  fired  at  behind  breast- 
works are  most  liable  to  siiH'er  in  the  head,  neck,  chest,  shoulders,  and  arms,  the 
lower  part«  being  protected  by  the  defences. 

Symjifom*. — Tlie  symptoms  of  gunshot  wounds  necesearilj' resolve  themselves  into 
local  and  general,  or  into  Bueh  as  are  peculitir  to  tlie  [)art  and  to  the  system  ;  and,  it 
need  hardly  be  ad<led,  vary  greatly  in  their  character,  according  to  the  extent  of  the 
lesion,  the  importance  of  tlie  tiBsues  iuvolved,  and  the  idiosyncrasy  and  other  cir- 
camstances  of  the  individual. 

The  pain  consequent  upon  a  wound  of  this  kind  is  often  quite  insignifieant,  the 

person,  although  perhaps  severely  hurt,  not  beincj  conscious  of  having  received  any 

injury  until  some  minutes  aller  it   Iimh  iteen  iivHicted.     It  is  genenilly  of  a  dead, 

heavy  character,  altogether  diiferent   from    the   pain   of  an  incised  or   punctured 

wound ;  it  is  only  when  a  large  nerve  has  Ikjcd  partially  cnt  across  that  it  is  likely 

to  be  at  all  severe,  and  then  it  is  usually  very  sharp,  pricking,  or  buraing.     In  this 

aae,  too,  there  will  also  be  more  or  less  numbness  in  the  {>art  below  the  wound,  and 

Wtnetimes,  as  when  the  prineipal  nerve  has  been  entirely  severed,  complete  paralysis. 

Thus,  in  gunshot  wounds  of  the  thigh,  involving  the  division  of  the  sciatic  nerve, 

there  is  njwnys  loss  of  motion,  and  often,  also,  of  sensation  of  the  knee,  leg,  and 

foot,  which  leel  as  if  they  were  coJd  and  dead.     The  suffering  is  generally  great 

vht'U  a  bone  is  broken,  a  large  joint  penetrated,  or  a  visceral  ca\nty  laid  open, 

Mill  the  shock  is  then  also  much  more  severe  and  protracted.     The  pain,  however 

slight  at  the  moment  of  the  injnry,  is  sure  to  be  greatly  aggravated  upon  the  super- 

Tention  of  inflammation. 

The  hemorrhage  in  gunshot  wounds  is  generally  not  at  all  in  proiiortion  to  the 
WTerity  of  the  injury,  owing,  as  is  commonly  8 u[>posed,  to  the  contused  nature  of  the 
Iraion.  The  structures  immediately  around  the  track  of  the  ball  are  usually  so  much 
coudi?nfted  that,  unless  the  diviiled  vessels  are  large,  or  numerous,  the  bleeding  will, 
in  tlie  majority  of  instances,  be  so  slight  as  to  excite  little,  if  any,  alarm  for  the 
patient's  safety.  Ver^'  frequently,  indeed,  it  amounts  to  the  merest  oozing,  which 
loon  Ceases  spontaneously,  or  under  the  application  of  cold  water.  If  a  large  artery, 
however,  has  been  laid  ojien,  the  bemoiTliiige  may  not  only  be  copious,  but  so  great 
M  to  prove  spoi^dily  fatal,  perhaps  in  a  few  niiiiutcs  at  furthest,  and,  consequentl}', 
long  before  the  surgeon  is  able  to  interpose  his  skill  for  the  preservation  of  life.  Such 
ID  event  will  be  more  likely  to  occur  if,  as  otlen  happens  in  this  class  of  injuries,  the 
Teasel  is  only  partially  divided,  so  ns  to  prevent  its  retraction ;  here  the  blood  will 
Bow  most  freely,  and,  although  it  may  lie  temporarily  arrested  by  s^-ncope,  the  clot 
*ill  lie  washed  away  the  moment  reaction  takes  place,  and  thus  the  case  will  go  on, 
tlie  fainting  recurring  until  the  patient  has  bled  to  death.  If,  on  the  other  hand,  the 
irtery  i»  completely  divided,  there  may  hardly  be  any  hemorrhage  whatever  until 
(■'•eoc'currenc*  of  reaction  ;  perhaps  not  even  until  the  separation  of  the  sloughs. 

Huring  a  battle  it  often  happens  that  an  extremity,  torn  off  by  a  shell  or  round 
^liot,  is  left,  hanging  merely  bj'  the  integuments,  and  yet  the  patient  exi>eriences  no 
Inwiediate  danger  from  hemorrhage,  the  vessels,  from  their  lacerated  and  contused 
condition,  Iwing  instantly  closed  by  coagula. 

A  ball  oHen  passes  directly  in  the  course  of  a  large  artery,  perhaps  the  main  trunk 
of  a  limb,  and  yet  the  vessel  may  completely  escape  injury,  or,  at  most,  be  merely 
grazed  by  the  missile.  The  reason  of  this  is  the  resilient  power  of  the  vessel,  which 
Mubles  it  to  jump,  as  it  were,  out  of  the  way  of  the  projectile.  Such  an  artery. 
however,  will  be  particularly  liable  to  gangrene,  and,  tlrerefore,  to  secondary  heraor- 
fl>9^  during  the  separation  of  the  nloughs. 

The  hemorrhage  is  generally  external,  the  blood  issuing  at  both  orifices  of  the 
'oiind.  The  reverse,  however,  may  be  the  case,  especisdiy  if  the  iujure<l  parts  have 
•wen  thrown  out  of  their  relative  position,  or  if,  as  sometimes  happens,  there  has  been 
extensive  separation  of  the  muscles  ;  in  snch  an  event  a  large  qnantity  of  lilood  may 
beefTaseil  among  the  deep-seated  structures,  with  hardly  any  outward  bleeding.  In 
'ToiindR  of  the  chest,  alxlomen,  and  pt'lvis,  the  hemorrhage  is  usually  internal,  and 
therefore  the  more  dangerous,  because  concealed. 

tiunshot  wounds  are,  for  the  reasons  alreadj'  mentioned,  extremely  liable  to  sec- 
ondary hemorrhage.  A  large  artery  may  have  been  merely  grazed,  and,  inflaming, 
«  floiigh  may  form,  which,  separating,  may,  in  a  few  minutes,  give  rise  to  severe, 
if  not  fatal,  bleeding.     Or  an  artery,  of  considerable  size,  may  have  been  completely 


severed,  Imt  its  ends,  as  well  as  the  surround iiiji;  parts,  having  been  violently  contused, 
a  flot  is  instantly  Ibnned,  which  thus  nrlbrds  a  temporary  barrier  to  the  escape  of 
blood  ;  by  and  by,  however,  reaction  talies  place,  and  then  perhaps  the  artery  is 
reopened,  its  contents  now  gushing  out  in  a  full  stream;  or  the  event  may  not  take 
place  tor  some  days,  perlift|>s  not  until  after  the  establishment  of  suppuration,  ulcera- 
tion, or  jrangreue  and  slougliing.  Sometimes  the  injured  vessel  is  completely  bl<H*ked 
up  by  tlie  ball  or  other  foreign  substance,  upon  the  removal  of  which  copious  hem- 
orrhage ensues. 

Secondary  heraorrhajre,  the  result  of  sloughing,  usually  arises  from  the  tenth  to 
the  fifteenth  day ;  ranch,  however,  will  depcjid,  in  this  respect,  u|)on  the  size  of  the 
ball  and  the  araotint  of  injury  sustained  by  the  soft  parts  around  the  wound,  as  well 
as  by  the  vessel  itself.  In  some  instances  it  does  not  appear  before  the  twentieth, 
twenty-fifth,  or  thirtieth  day  ;  and,  on  the  other  hand,  it  occasionally  occurs  as  early 
as  the  flftli,  sixth,  or  seventhl 

The  occurrence  of  aneurism,  aa  an  effect  of  gunshot  wounds,  is  uncommon,  espe- 
cially the  circumscriiied  variety.  The  diffused  furiu  is  more  frequent,  and  is  generally  a 
very  grave  affection,  liable  to  be  followed  by  violent  local  and  constitutional  suffering. 
Sometimes  the  passage  of  a  ball  leads  to  the  formation  of  an  arte rio- venous  aneurism^ 
as  in  a  case  that  was  kindly  brought  to  my  clink;  by  I>r.  W,  H.  Atkinson,  of  this  city. 

The  constitutional  symptoms  are  snljjcct  to  muclj  diversit}'.  The  shock  is  som^ 
times  severe  in  a  degree  altogether  disproporti<mate  to  the  violence  of  the  injury; 
the  stontest  and  most  courageous  individual  will  often  swoon  from  the  most  insig- 
niQcant  wound,  and,  on  the  other  hand,  a  man  may  have  his  limb  completely  shat- 
tered, and  yet  not  evince  any  serious  alarm;  his  mind  is  perfectly  calm  and  collected, 
and  he  is,  jierliaps,  able  to  give  the  ivord  of  comnian<l  or  clieer  on  his  comrades  up  to 
the  very  momcut  of  his  dissolution.  Tem[>eramcnt  and  idiosyncrasy  have  much  to 
do  in  the  production  of  these  phenomena,  and  should  have  tlue  weight  in  the  prog- 
nosis of  the  case.  It  is  said  tliat  veterans  upon  the  field  of  battle  generally,  other 
things  being  e()nal,  suffer  much  less  apprehenBion  and  alarm  from  tlieir  injuries  than 
raw  and  inexperienced  troops. 

The  subjoined  case  affords  a  good  example  of  the  manner  in  which  shook  occa- 
sionally causes  death  in  gunsiiot  wounds  in  civil  life: — An  array  ollicer  in  Is.il  fell 
in  a  duel,  the  ball,  whicli  was  very  large,  round,  and  tired  from  a  ritle  at  a  distance 
of  forty  yards,  entering  the  left  thigh  a  little  above  its  upper  third,  lacerating  the 
soft  parts  in  the  most  horrible  manner,  laying  oj^en  the  femoral  vein,  and  crushing 
the  bouc  into  numberless  fragments.  The  missile  then  passed  into  the  right  thigii, 
where  it  lodged,  jiroduciug,  however,  but  little  misehief.  Although  hardly  a  pint  of 
blood  was  lost,  the  system  never  rallied ;  the  face  continued  to  be  deadly  pale,  the 
extremities  cold,  and  the  pulse  small  and  feeble,  notwithstan<ling  the  free  use  of 
brandy,  op  to  the  moment  of  the  patient's  death,  two  hours  after  the  rencontre. 

The  shock  in  gunshot  injuries  is  gencraHy  most  intense  when  the  ball  traverses  the 
head,  chest,  tibdomen,  or  pelvis,  when  it  splits,  breaks,  and  comminutes  a  large 
bone,  or  when  it  l.'iys  npen  an  important  joint,  as  that  of  the  knee  or  hip.  A  wound 
inflicted  with  the  conicid  hall  will,  other  things  l>eing  equal,  be  attended  with  more 
<;ollapsc  tliun  one  made  witii  tlie  common  round  ball.  Ibiring  the  Crimean  war 
upwards  of  two  hundred  soldiers  perished  from  shock  alone  within  forty-eight  hours 
after  the  receipt  of  tiieir  injuries. 

Great  mental  agitation,  sometimes  followed  by  furious  delirium,  and  even  by  in- 
sanity, has  i>een  knowu  to  ensue,  within  a  short  time  after  a  severe  battle,  in  sobliers 
who  escaped  all  bodily  injury,  but  experienced  excessive  alarm  and  shock  the  mnroent 
they  reflected  upon  the  dangers  through  which  they  had  passed.  A  number  of  such 
cases  occurred  during  the  war  in  the  Crimea. 

It  has  generally  'wen  su]>poscd  that  gunshot  wounds  are  peculiarly  liable  to  be 
followed  by  tetanus,  but  this  is  the  case  only  wlien  the  sulfercrs  are  neglected,  or 
permitted  to  lit;  upon  damp,  cold  ground,  or  in  curn-nts  of  cold  air.  after  an  engage- 
ment. When  they  an*  pro|iorly  cnrcd  for,  the  danger  from  this  source  is  very  trilling. 
Thus,  after  the  affair  in  Paris,  in  Jul}',  IH^O,  of  three  hundred  and  ninety  wounded 
received  into  the  Holi-l-DifU,  of  that  city,  only  one  was  fittucked  witii  tetanus.  In 
the  Peninsular  war  the  proportion  was  estimated  at  nbout  one  in  I  wo  hundred;  and 
in  the  Schleswig-Holstein  campaigns,  according  to  Stromeyer,  at  one  in  three  hun- 
dred and  fifty.  In  the  p]nglish  army  in  the  Crimea,  the  number  was  exceedingly 
small,  being  only  0.2  per  cent,  of  the  wounded ;   and  the  French 
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same  period,  did  not  exceed  altogether  thirty  cases.     After  the  battle  of*  Solferino, 

three  deaths  occurred  from  this  disease,  c;i used  ohiefly,  as  issiiiipused  hy  llertlierand, 

by  the  damp,  chilly  air  of  the  churches  in  whitli  the  wounded  were  tein|iorarily  ac^ 

cotuinodated.    Baron  Larrey  was  struck  wii  h  the  i^reat  rrequeiicy  of  tetanus  in  lOgypt, 

espi.'eiall3'  in  the  neighborhood  of  the  Nile  jiud  the  sea.     The  UKirtality  from  tetanus 

after  naval  engagements  is  sometimes  very  great.     Thus,  after  Admiral  Rodney's 

aetion.  twenty  out  of  eight  Imndrrd  and  ten  wounded  were  attucked  with  this  disease ; 

and  during  our  war  with  lireat  Brittiin  the  proportion  was  still  mure  frightful. 

Prog)io^is. — The  prognosis  of  gmishot  wounds  varies  with  so  manj'  circumstances 
as  to  admit  of  being  pointed  out  only  in  a  very  general  mannen  Some  of  the  milder 
'M||^ff'this  class  of  injuries  ollen  recover  promptly,  without  a  solitary  untoward 
Ijnptom,  the  parts  occasionally  uniting,  as  I  have  myself  seen  in  several  instjinces, 
by  till'  first  intention.  In  other  cases,  on  the  contrary,  apparently  of  a  mild  charac- 
ttr,  severe  nervous  symptoms  may  arise,  or  tlie  wound  may  take  on  erysipelas,  or  a 
bad  form  of  inflammation,  and  the  jwtient  lose  his  life-  In  1S5T,  I  attended  a  young 
ni,in  who  had  heen  shot  with  a  pistol,  the  ball,  whiili  was  small,  having  entered  the 
outer  jmd  back  part  of  the  arm,  just  above  its  middle,  grazing  the  liumerns,  and 
Iod;;ing  immediately  under  the  integument,  from  whith  I  removed  it  an  hour  aftcr- 
wanU.  The  ordinary  treatmetit  was  exnployetl;  but  in  thirty-six  hours  violent  ery- 
sipelas sot  in,  and  death  occurred  in  less  than  eight  days  from  the  time  of  the  injurj'. 
Oti  the  other  hand,  apparently  the  most  desfn-rate  cases  will  somi-times  recover.  Much 
will,  of  course,  depend,  in  every  instance,  upon  the  size  and  situation  of  the  wouml, 
tk<  presence  or  absence  of  complications,  the  state  of  the  patient's  constitution,  the 

idition  of  the  atmosphere,  and  the  nature  of  the  treatment.  Wounds  inflicted  in 
tattle  are  generally  more  fatal  tliau  those  received  in  civil  life,  especially  if  they  arc 
UiAted  in  crowded,  ill-ventilated  hospitals.  Death  then  ollen  occurs  from  sheer 
Dfiigloct,  or  the  want  of  good  nursing  and  suitalile  surgical  treatment. 

Some  gunshot  wounds  must  necessarily  Imj  fatal,  either  instantaneously,  as  when 
Aey  involve  a  large  vessel,  or  an  iuiportant  organ,  or,  more  or  less  remotely,  as  a 

i8e(|ueuce  of  inflammation,  gangrene,  i)yemia,or  profuse  and  exhausting  discharge. 
The  danger  to  limb,  if  not  to  life,  will  be  great  when  a  large  joint  has  heen  kid  open, 
the  rauin  artery,  vein,  or  nerve  severed,  the  bone  cruslied,  or  the  integument  exten- 
sirdy  8trip])ed  off;  or  when  all,  or  nearly  all,  of  these  parts  suffer  together.  Gun- 
shot wounds  of  the  lower  extremity  are,  other  things  being  equal,  more  dangerous 
than  those  of  the  upper,  sharing,  in  this  respect,  the  same  fate  as  ordinary  lacerated 
Utd  Cfmtused  wounds. 

The  causes  of  death  in  gunshot  wounds  are,  shock,  hemorrhage,  pyemia,  erysipelas, 
pmstrene,  tetanus,  profuse  suppuration,  and  hectic  irritation. 

Rfmolf  Ejffcts. — The  remttLc  etl'ccts  of  gunshot  wounds  are  often  very  trouble- 
some, entailing  much  sutfcriiig,  and  being  occnsionnlly  fdnnwcd  by  loss  of  life  at  the 
distance  of  many  years.  In  a  case  of  gunshot  injury  of  the  chest,  related  by  I>r.  M. 
IL  Houston,  of  Virtrinia,  a  thick  linen  patch,  with  which  the  ball  bad  been  envelnpeil, 
Kmaintnl  in  the  lelt  lung  for  twenty  years,  when  the  patient  died  in  a  state  of  ex- 
tn'nie  marasmus,  his  general  health  liaviiig  never  been  good  since  the- occurrence  of 
the  a«'i<lent.  Sometimes  a  bullet  lodges  in  the  head  of  a  bone,  where,  although  it 
nay  for  a  while  Ite  comparatively  harmless,  it  ultimately  causes  necrosis,  with  intiam- 
n>«tion  and  discharge  in  the  soft  parts,  thus  necessitating  the  rcmo\-al  of  both  9ul>- 
slanwR,  if  not  of  the  limb  itself.  Marshal  Monceydied  from  the  effects  of  a  gunshot 
*ounc|  forty  years  after  its  receipt. 

In  18<51, 1  operated  upon  a  man,  seventy-nine  years  of  age,  who  had  been  wounded 
^  the  battle  of  Moscow,  in  the  inferior  third  oi"  the  left  leg,  between  the  tibia  and 

wla.  The  ball,  which  weighed  six  drachms  and  a  half,  and  was  somewhat  rough  on 
'fiw  surface,  had  remained  Cjiiicseent  for  forty-nine  j'cars,  when  it  began  to  excite 
inlliunoiation,  followed  by  vinletit  pain  and  pmfuse  discharge-  Upon  examination,  I 
rmiiiil  a  lar'.;e  mass  of  bony  unittcr,  evidently  caused  by  calcification  of  the  cyst  in 
"liich  tlie  bullet  hafl  lx»cii  so  long  iiich)sed. 

On  the  other  hand,  however,  a  ball  may  occasionally  remain  in  the  body  for  a  long 
""It:,  perhaps  even  in  an  organ  of  vital  impoi-t.auce,  wilhout  indnctug  auy  particuhir 
"I'Miliief.  Thus,  in  a  case  reported  by  ih\  n<Mirv  \\  urtz,  of  New  York,  an  ounce 
Ixillet  was  found,  on  disseclion,  in  the  nudille  lobe  of  the  right  lung,  of  an  old 
'flldier.  forty-five  years  alter  its  introduction  at  the  siege  of  Badnjoz.  It  was  inclosed 
l*  »  distinct  cyst,  an  inch  below  the  surface  of  the  organ,  having  entered  between 
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the  fourth  and  fifth  riba,  as  was  proved  by  the  existence  there  of  an  old  cicatric*!.  Dr. 
S.  W.  Gross  has  recorded  tlie  i-asu  of  &  soldier,  struck  at  the  battle  of  Sbiioh,  in 
wliich  a  eylindro-couoidal  ball  was  eucyeted  in  the  right  cavernous  body  of  the 
penis. 

In  gunshot  injuries,  ntteiulcd  with  fracture,  it  is  not  uncommon  for  the  wound, 
after  having  become  apparently  purlectly  solidified,  to  reo[R'n,and  take  on  uuhealtby 
action.  The  cause  of  this  occurruuce  is  usually  some  foreigji  substance,  generally  a 
piece  of  dead  bone,  imprisoned  by  eullus,  which,  for  a  time,  masks  its  presence,  Imt 
does  not  ultimately  prevent  it  from  exciting  inflammation  and  suppuration.  More 
frequently  the  wound,  under  such  circumstances,  remains  fistulous  until  the  source 
of  the  irritation  is  completely  removed. 

.\mong  tlie  more  serious  remote  effects  of  this  class  of  injuries  are,  atrophy  of  the 
affected  limbs,  paralysis,  either  partiiU  or  complete,  permanent  anchylosis,  nnd  con- 
traction of  the  tendons,  muscles,  and  aponeuroses,  leading  to  deformity  and  loss  of 
function. 

Treaiment. — In  the  treatment  of  gunshot  wounds  six  distinct  indications  are 
presented:  1st.  To  revive  the  patient,  or  promote  reaction;  2dly.  To  arrest  hemor- 
rhage; 3dly.  To  ascertain  the  precise  con<lition  of  the  soft  parts  and  bones;  4lhly. 
To  extract  the  ball  and  any  other  foreign  matter  that  may  have  entered  along  with 
it;  5thly.  To  remove  any  loose  pieces  of  bone;  and  6thiy.  To  circumscribe  the  re- 
sulting iudammation. 

1st.  Shock  is  relieved  by  the  employment  of  the  ordinary  restoratives.  If  the 
patient  Ije  faint,  he  must  at  once  be  ]jlaced  in  the  recumbent  posture,  with  his  head 
as  low  as  the  rest  of  his  body;  cold  water  must  be  dashed  upon  the  face,  the  fan 
freely  used,  and  the  smelling-bottle  held  near  the  nose.  If  the  symptoms  are  urgent, 
sinapisms  are  applied  to  the  chest,  spine,  and  extremities,  a  stimulating  injection  is 
thrown  into  the  bowel,  and,  if  the  power  of  deglutition  is  not  gone,  brandy,  wine, 
or  ammonia  is  given  by  the  mouth.  If,  however,  there  is  internal  hemorrliage,  care 
is  takrn  to  bring  n[)  t  he  pidse  slowly  and  gently,  allowing  time  for  the  formation  of 
coagula,  and  gu.irding  against  the  occurrence  of  violent  intlammatiou.  A  kind  look, 
or  a  soothing  expression,  will  often  do  more  to  revive  the  patient  and  encourage 
recovery  than  anything  else. 

2dly.  If  the  hnnorrhatie  be  capillary,  or  caused  by  the  division  of  \ery  small 
vessels,  it  will  probably  soon  cease  of  its  own  accord,  or  simply  by  exposure  of  the 
part  to  the  cold  air,  or  nndcr  the  application  of  cold  water,  jiounded  ice,  or  some 
astringent  lotion,  if  it  be  venous,  compression  may  perhaps  suffice;  whereas  if  it 
proceed  from  a  large  artery,  such  as  the  ra<lial  or  tibial,  the  only  reliable  remcdj'  is 
tlie  ligature.  The  case  is  very  simple  when  the  vessel  is  sui>erflcial,  and  the  wound 
capacious;  but,  under  opposite  circumstances,  the  duty  of  the  surgeon  is  often  ex- 
ceedingly embarrassing.  Here  it  becomes  necessary  either  to  dilate  the  wound,  so 
as  to  expose  the  artery  and  tie  it  at  both  ends,  which  is  by  far  the  best  plan;  or, 
when  this  is  irajiracticable  on  account  of  the  depth  of  the  vessel,  its  proximity  to 
important  structures,  or  the  great  swelling  and  infiltration  of  the  pails,  as  may 
happen  when  8».)uie  time  has  elapsed  since  the  receipt  of  the  injury,  to  cut  down  upon 
the  main  trunk  of  the  vessel,  and  to  secure  it  as  in  the  Hunterinn  ojieration  for 
aneurism.  The  latter  proce<hire,  however,  will  rarely  succeed,  inasmuch  as  the  bleed- 
ing ia  extremely  liable  to  be  kept  up  by  the  recurrent  circulation;  for  this  reason  it 
is  always  best,  if  practicable,  to  expose  the  injured  artery  at  once,  and  to  apply  a 
ligature  to  each  extremity,  whicli  cantiot  fail  to  put  an  effectual  stop  to  the  flow  of 
hlood.  The  more  prorniitly  the  oporatitm  is  performed  the  better;  if  the  surgeon 
wait  till  inflammation  has  supervened,  gre.at  didlculty  will  be  experienced,  not  only 
in  securing  the  artery,  but  also  in  inducing  the  lignture  to  maintain  its  Imld  upon 
its  solXened  and  partially  disorganized  tissues.  VVhen  the  hemorrhage  has  been 
very  profuse,  but  has  gradually  or  suddenly  stopped,  it  will  lianlly  be  safe  to  intrust 
the  case  to  the  efforts  of  nature,  because,  when  reaction  occurs,  the  vessel  will  almost 
be  sure  to  be  reopened,  and  tlius  the  bleeding  may  i»rfigre8s  until  the  system  is  com- 
pletely exhaiiMtetl ;  but,  if  the  surgeon  has  done  bis  duly,  tlie  parts  will  l»e  ])laced  in 
the  best  possilile  condition  for  ppee*!^'  recovery.  Tiie  proper  plan  in  such  cAses  is 
to  do  whatever  may  be  necessary  without  temporizing. 

When  secondary  hemorrhage  is  ex[iected,  as  when  a  ball  has  passed  in  the  direc- 
tion of  a  large  artery,  the  pntieiit  should  be  most  sednUnisly  watched  until  all  danger 
is  over.    A  tourniquet  should  be  placed  loosely  round  the  affected  limb,  and  instruo- 
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lions  given  to  tighten  it  the  moment  bleeding  appears.     Meanwhile  the  patient 
should  be  kept  perfectly  quiet,  and  everything  done  to  contn^l  vasfular  eixcileaieut. 
If  the  wound  is  not  too  lar^e,  it  may,  as  an  additional  preiaulion,  be 
plugged  with  lint  Buaked  in  a  strong  solution  of  siilisuijihale  of  iron.  *1g.  101. 

Aneurism  caused  by  ijjunBhot  injury  must  be  tnnted  in  the  same  man- 
ner ajj  in  ordinary  cases  of  this  disease;   if  possiiilf,  by  lij^iition  of  the 
affected  vessel ;  if  tliis  f^^il,  and  tlje  symptoms  nre  urgent,  by  amputation. 
3dly.  To  ascertain  the  condition  of  the  wutmd  is  a  matter  of  the  first 
importance,  and  yet  it  is  one  which,  I  am  convinced  from  much  personal 
observation,  is  often  most  grossly  neglected.     The  object  fchould  be  not 
only  to  determine  whether  there  is  any  foreign  substance,  but  what  the 
actual  condition  of  the  soft,  parts  and  Ivoih-s  is;  whether,  in  a  word,  ex- 
i'WSBive  and  irreparable  liijurv  has  been  iiiUieted,  forbidding  all  attempts 
»l  surgical  interference,  whether  primary  am])iitation  is  demanded,  or 
wbellier  the  treatment  should  be  wholly  conservative.      For  the  want 
of  this  precaution  many  limbs  and  lives  are  lost,  simply  because  what 
sfaimld  be  done  at  once,  at  the  earliest  possible  moment,  is  p<jstponed 
until  it  is  too  late  to  be  of  any  benellt,     Man}'  of  the  men  that  arc  sent 
frdin  the  battle-field  to  the  hospital  fall  victims  to  erysipelas,  pyemia, 
gtnprene,  and  secondary  hemorrhage  in  consequence  of  the  irritation 
produced  by  retained  splinters  of  bone,  shreds  of  clothing,  or  other  hurt- 
ful matter  that  should  have  been  extracted  on  the  spot.     Such  neglect, 
whellier  caused  by  ignorance,  carelessness,  or  timiility,  cannot  Imj  too 
pointedly  condemned,  or  too  severely  censured.    It  need  hivrdly  be  added 
tliat,  inttsraueh  as  all  explorations  of  this  kind  must  be  painfid,  the  patient 
should  always  be  thoroughly  anBestlictizetL     Moreover,  they  should  be 
institatcil  at  the  earliest  possible  moment,  belbre  the  parts  are  invaded 
tiyinllammation  and  sweUing,  as  they  may  then  be  conducted  with  com- 
parative ease,  and  without  any  serious  ulterior  harm. 

4tliiy.  The  fourth  indication  is  the  extrncttim  of  the  ball;  hut  to  do 
this  it  is  necessary,  in  the  first  place,  to  ascertain  where  it  is;  to  grojie 
*l>out  in  the  wountl  without  any  definite  idt-a  as  to  its  precise  location, 
«i'Uld  only  lie  to  intlict  additional  pain  and  injury-  In  onler  to  conduct 
Vlje  examination  with  the' greatest  advantage,  the  part  should  Ijo  put  as 
DMdy  as  possible  in  the  position  in  which  it  was  at  the  time  of  the  acci- 
iltnt.  This  is  the  more  necessary,  because,  as  was  before  stated,  the 
nii*«ile  often  pursues  a  very  different  route  from  what  might  be  supposed 
from  merely  looking  at  the  orifice  of  entrance  or  exit;  the  sliglitest  re- 
sistance may  change  its  direction,  and  cause  it  to  lodge  at  a  point  far 
beyond  what  it  would  have  souglit,  had  it  been  permitted  to  pass  in  a 
slraijjht  line.  Hence  attention  to  the  position  of  the  part  is,  in  all  cases, 
ft  matter  of  the  greatest  importance. 
In  searching  for  the  ball,  care  must  be  taken  not  to  mistake  for  it  some 

rpteous  prominence.     Stromeyer  refers  to  two  cases  in  which  he  saw  ^ 

Wi  blunder  comraittefl :  in  one  the  surgeon  cut  down  ujtoii  the  head  of 
the  fibula,  in  the  other  upon  a  metatarsal  bone.     The  assertion  of  a  patient  that  the 
Wl  has  dropped  out  is  sehlom  reliable,  unless  the  missile  is  found  in  his  pocket. 

The  course  of  a  ball  is  sometimes  indicated  hy  the  impression  made  by  it  upon 
the  nerves  of  the  part.  Thus,  as  observed  by  Sir  Charles  Bell,  when  the  missile  has 
traversed  the  pelvis  or  shoulder,  the  defect  of  feeling  in  the  extremity,  studied 

Imsioraically,  will  afford  useful  information  in  regard  to  its  passage ;  wliether,  for 
exuui|ile,  it  has  cut,  or  is  pressing  upon,  a  parLiculnr  trunk.  The  color  of  tlio  blood 
«'ill  indicate  whether  an  artery  or  vein  has  heen  wounded,  and  the  size  of  the  stream 
wliellier  the  vessel  is  small  or  large. 
The  l)est  probe  for  conducting  the  examination  is  the  finger,  provided  it  is  sufB- 
cicnlly  long  and  8len<ler;  it  possesses  the  same  value,  in  such  cases,  as  direct 
luacullatiou  in  the  exploration  of  the  chest,  or  the  finger  in  the  examination  of  the 
uterus  and  rectum,  and  shouhl,  therefore,  always  be  used  when  practicalile.  If  the 
fligit  is  inadequate,  recourse  is  had  to  a  stout  probe,  fig.  lol,  or  fig.  102,  from  ten 
to  twelve  inches  in  length,  as  thick  as  a  medium-sized  bougie,  slightly  flexible, 
Wunt-pointed,  and  composed  either  of  silver  or  brass.     The  ordinary  pocket  probe 
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is  much  too  small.    "Wlien  a  suitable  instrument  is  not  at  hand,  the  necessary  ex- 

plomtiou  may  be  periuimed  with  a  lemalft  sound  or  cathet«?r,  or  even  with  a  long, 
sleudfi-  pair  of  bullet  Ibreopa.  The  instrument,  whatever  it  may  be,  is  passed  aUmg 
the  track  of  the  wound  with  all  posfiible  care  ami  gentk-ncss,  utherwise  it  will  Ije  very 
likely  to  make  a  false  passage  in  the  surrounding  ui'Ilular  tissue,  or  become  entangled 
among  tlie  muscles,  tendons,  nerves,  or  vessels.  The  contact  of  the  prol)e  with  the 
ball  usually  produces  a  sensation  of  roughness  and  resistance,  together  with  a  dull 
noise  if  the  instrument  be  struck  against  the  foreign  body  by  short  Jerks. 


Fig.  193. 


When  it  is  doubtful  whether  the  missile  has  really  lodged,  or  when  the  missile  is 
retained,  but  cannot  bo  distinguished  from  bone,  Ndlaton's  probe,  consisting  of  a 
metallic  rod,  the  extremity  of  which  i8  tipped  with  a  small  olive-shaped  piece  of 
white,  unvarnislied  porcelain,  capable,  when  rubljcd  against  a  bullet,  of  receiving  a 
stain  from  it,  will,  as  I  can  testify  from  personal  observation,  aflbrd  the  most  satis- 
factory result.  The  in>*truinent  being  withdrawn,  any  blood 
or  pus  that  may  have  collected  upon  its  bulb  should  be  washed 
off  with  a  stream  of  water,  in  order  that  the  stain,  if  any  exist, 
may  be  brought  into  full  view.  When  such  a  probe  is  not 
at  hand,  a  good  substitute  will  bo  found,  as  suggested  b>'  Dr. 
Gelisch,  of  California,  in  one  constructed  of  white  pine  wood, 
the  extremity  of  which  readily  receives  the  stain  of  the  lead. 

Finally,  the  missile  may  sometimes  be  detected  with  the  ex- 
ploring needle,  after  all  tlie  more  ordinary  means  have  failed.  The 
instrumeut,  which  should  be  long,  straight,  and  slender,  should 
be  inserted  in  the  supposed  situation  of  the  foreign  body,  and 
moved  about  indifferent  directions  until  the  diagnosis  is  clearly 
established.  The  peculiar  shape  of  the  missile,  and  the  facility 
with  which  it  may  be  displaced,  provided  it  is  not  firmly  inibedrled, 
mny  be  rcgarde*!  almost  as  certain  in(Kcations  of  its  pre^ience. 

The  luilk't  Ijeing  found,  the  foK-eps  take  the  place  of  the 
prnhe,  tlie  l.ilades  being  firmly  closed  as  they  pass  along  the 
track  until  the  |x>iut  comes  in  contact  with  the  extraneous  sab* 
stance,  which  is  then  seized  and  extracted  in  such  a  manner  as 
not  to  include  any  of  the  surrounding  tissues.  Occasionally 
.the  o[»erator  will  derive  important  aid  in  liis  manipulations  from 
counter-pressure,  the  hand  or  the  thumb  aud  a  few  fingers  being 
apitlie<l  to  the  opposite  aide  of  the  wounded  parts. 

Bit  I  let-forceps  and  extractors,  of  various  forma  and  sizes,  are 
in  use.  The  most  important  qualities  of  such  instruments  are 
lightness,  strength,  and  slenderness,  with  length  of  blade,  which 
should  not  be  less  than  four  inches.  The  extremity  should  be 
well  rounded  otf,  and  fashioned  in  such  a  manner  as  to  adapt 
itself  readily  to  the  shape  of  the  foreign  body,  and  at  the  same 
time  grasp  it  with  great  firmness,  without  the  risk  of  including 
any  of  the  adjacent  structures.  The  old  force])8  did  good 
service  during  the  reign  of  the  round  liall,  but  will  hardly 
answer  for  the  extraction  of  the  conical.  For  the  hitter  purpo.se,  Mr.  Tiemann,  of 
New  York,  has  reintroduced  to  the  notice  of  the  profession  the  ingenious  instru- 
ment, fig.  103,  devised  by  Thomassin  in  the  latter  part  of  the  last  century.  It  is  quite 
slender  in  the  blade,  and  is  provideil  with  short,  stout  teeth,  projecting  somewhat 
like  the  incisors  of  a  mouse,  their  oliject  l>cing  to  take  a  Arm  hold  upon  auy  part  of 
the  bullet  by  partially  burying  themselves  in  its  sub.'Jtance. 

Thomassin's  instrument  has  been  greatly  irapnived  by  Mr.  Qemrig,  by  making  the 
end  of  one  bbde  cui>-Hhaped,  with  two  curved  prongs,  separated  in  .front  by  a 
narrow  interval,  and  terminating  each  in  a  point.  The  other  blade  has  only  one 
prong,  also  curved,  but  central,  and  terminating  in  a  point,  which,  when  the  forceps 
j.re  shut,  is  received  in  the  interviil  here  allutled  to,  thus  rendering  its  txX 
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"perfeclly  blant.  The  inBtrunierit,  represented  in  fig.  1^4,  answers  for  tbe  romirl  as 
Well  as  the  conical  ball,  aiid  possesses  the  great  advantage  of  facility  of  apiijication 
'witU  firmness  of  grasp. 


Fig.  104. 


Fig.  105. 


Fig.  100. 


Fig.  107. 


Qanrlg'a  Forceps. 


Toaeilnled  Foreeps. 


i. 


BDll«t  ExtrMtor. 


Thomuala'*  Bstraolor. 


The  forceps  delineated  in  fig.  105  were  made  in  18fil  at  my  suggeHtion,  by  Mr. 
Qemrijjr.  Tliey  are  aliont  nine  inches  and  a.  hsUf  iii  lenirt.b,  lif^lit,  sietider  and  fenes- 
tniiedat  the  exlfeniitVi  which  is  st-oojieci  out  in  such  a  manner  as  to  embrace  the  bidl 
)ntli  jjreat  facility,  wliUf  ils  inner  Hurl'ace.  rfiugheued  Hiie  that  of  a  Btirriip,  maintalDB 
its  hojil  with  exlraordiniiry  firmness. 

Wlieu  tlie  woiiud  is  uniisually  hirge,  an<l  the  ball  not  deeply  seated,  the  extraction 
'nay  sometimes  be  effected  with  ii  small  lithotomy  scoop,  the  common  dressing  or 
Poh'|)  forceps,  or  an  instrument  iiiic  tltat  ski4ched  in  Hg.  lOfi,  made  for  me  by  Mr. 
Kolbc.  It  eon(3i8tg  of  a  silver  tube,  ineiusing  a  gteel  stylet,  terminating  in  two 
jjWea,  cup-shapeil  on  the  inside,  and  movable  by  a  hinge.  The  extremity  of  the 
iMtniment  is  seen  gras])ing  the  ball.  Fig.  107  represents  a  similar  instrument,  de- 
'W'fi  by  Thoniassin,  and  used  by  the  French  and  Hritisli  Hurgeons, 

The  giralet-likc  instrument,  ao  mneb  extolled  hy  the  older  surgeons,  is  now  almost 
obsoii'te,  although  it  might  still  oceasionally  be  employed  with  advantage  uheu  the 
Wraneous  substance  is  lodged  in  a  bone  tliiekly  ef>ven'd  by  muscles.  The  trephine, 
liowever,  is  generally  preferre<l  under  this  and  similar  eireumstances. 

A  ball,  alYcr  having  traversed  the  thickness  of  a  limb,  or  nf  the  body,  occasionally 
lodgt's  immediately  beneath  the  skin  or  among  the  auperfieial  nuiKcles,  where  its 
presence  may  readily  be  detected  by  the  probe  or  finger.  In  such  a  case  it  should  lie 
•Amoved  by  a  counter-open ing,  made  by  cutting  down  upon  it  at  the  nearest  point; 
ft  piocodnre  which  often  saves  an  immense  amonnt  of  pain  anrl  trouble. 

When  the  ball  cannot  be  found  without  much  jjrobing,  an<l  the  risk  of  inflicting 

^PWous  additional  mischief,  the  best  jdan  is  to  let  it  ahme,  in  the  hnpe  that  it  ma3- 

•Hher  become  onc^'stcd,  or  that  it  may  be  detached  and  washed  away  by  the  dis- 


charges.  In  gt'?ieral,  however,  every  justifiable  effort  should  be  made  to  remove  it, 
on  the  ground  that,  if  left,  it  will  be  almost  sure  to  excite  >ioleiit  intiammation,  fol- 
low(;^l  by  [»ruftise  su|)i>ur!ition  aud  exteu.sive  8ei)ar:itinn  of  the  tissues.  iSuch  Hn  event 
will  tie  mure  likely  to  occur  when  tlie  Itall  has  Ijecooie  rough,  jagged,  or  flattened 
by  striking  against  a  bone  ;  for  then  it  must  necessarily  keep  up  irritation  so  long 
as  it  remains,  as  there  is  uo  possibllit}  of  its  bemg  isolated  by  an  adveutitiuus 
membrane. 

The  great  importance  of  not  permitting  balls  to  remain  unextmcted  has  been 
placed  in  a  very  forcible  light  by  the  observations  of  Uutin,  chief  surgeon  of  the 
Hotel  dea  Invaliiles  of  Paris.  Of  4000  soldiers  whom  he  examined,  within  a  space 
of  five  years,  only  12  hnd  experienced  no  iueoiivenience  from  the  retention  of  ff) reign 
hollies,  while  the  rest,  200  in  jiutuber,  had  all  sullered  more  or  less  severely  until  they 
were  relie\'ed  by  operatiorj. 

Another  reason  for  the  early  extraction  of  the  missile  is  that  persons  soon  after 
the  receipt  of  the  injury  will,  generally,  submit  much  more  readily  to  the  necessary 
oj)eration  than  after  the^'  have  partially  recovered  from  its  etfects ;  their  dread 
usually  increasing  in  proportion  as  they  get  well,  and  thus  pass  beyond  the  reach  of 
immediate  danger. 

When  a  ball  lies  loose  in  a  movable  joint,  it  should  alw.«iy8  be  promptly  extracted; 
if,  on  the  other  haml,  it  is  lodged  in  an  adjoining  bone,  the  proper  plan  is  to  let  it 
remain,  in  the  hope  that  it  may  soon  te  covered  with  plastic  matter,  and  thus  become 
comj)aratively  harmless.  The  only  exception  to  this  rule  is  where  the  ball  projects 
into  the  cavity  of  the  articulation,  when  it  should  be  removed  at  all  hazard,  inasmuch 
as  its  retention  would  inevitably  lead  to  violent,  if  not  fattU,  iuflamiuation,  and  utter 
uselessneas  of  the  part. 

No  sensible  surgeon  ever  thinks  of  searching  for  a  ball  in  any  of  the  great  cavities 
of  the  body ;  such  a  procedure  would  be  sure  greatly  to  increase  the  dangers  of  the 
accident,  and  cannot,  therefore,  be  too  pointedly  condemned. 

If  it  be  uecessnry  to  the  welfare  of  the  part  and  system  to  remove  a  ball,  which  is 
a  comparatively  innocuous  substance,  it  is  much  more  important  to  extract  the  vari- 
ous /br^i'^n  ficwi/ry  which  so  often  enter  along  with  it,  and  the  presence  of  which, 
however  protracteil,  must  be  a  source  of  incessant  irritjUitm  and  annoyance.  The 
rule  here  is  imperative,  and  applies  to  the  smallest  as  well  as  the  largest  substance; 
to  the  little  piece  of  wadding  and  the  stoutest  splinter,  the  linen  slired  and  the  brass 
button;  in  short,  to  every  description  of  extraneous  matter.  Wherever  it  may  he, 
it  must  he  soMg!it  for,  and,  if  possible,  extracted  without  delay.  There  is  no  chance 
here  for  the  formation  of  a  cyst,  as  sometimes  happens  with  a  ball;  nature  admits 
of  no  such  liberty.  In  naval  and  military  engagements  large  pieces  of  wood,  metal, 
aD<l  other  substances  are  liable  to  be  iin]ielled  into  the  body,  in  which  they  are  often 
buried  at  a  great  depth,  or  lodged  among  the  muscles,  which  sometimes  close  over 
them  in  a  sort  of  valve-like  manner,  rendering  it  extremely  ditlicult  not  merely  to 
extract  but  even  to  find  them.  Much  may  he  done  in  such  cases  by  the  gentle  use 
of  the  finger  aiid  piolie,  aided  by  cniinter-pressure. 

5tbly.  Any  del;iched  upliiihra  of  Imne,  or  ])iece8  of  bone  so  much  loosened  aa  to 
render  it  improbable  tliat,  if  left,  they  will  reunite,  should  be  removed  as  early  as 
jiossilile  after  the  occurrence  of  the  accident,  experience  having  shown  that  their 
retention  is  always  productive  of  extensive  and  protractetl  suppuration,  if  not  of 
worw  results.  By  the  timely  extraction  of  such  bodies,  immense  sutlering  may  be 
prevented,  and  ultimate  recovery  greatly  expedited.  It  is  surprising  that  surgeons 
should  ever  hesitate  in  such  a  case,  and  yet  the  instances  nre  not  uncommon  of  the 
most  culpai)le  neglect.  A  remarkable  example  of  this  kind  fell  under  mj'  notice  in 
1847,  in  Lieut.  George  Adams,  of  the  Unite*!  States  Marine  Corps,  who  was  despe- 
rately- wounded  in  the  right  tliigb  by  a  large  musket  ball,  at  the  battle  of  the  National 
Bridge,  during  our  war  with  Mexico.  The  soft  iiarfs  were  extensiveh'  injured,  and 
the  bone  shattered  into  numerous  fragments,  not  less  than  twi-nty-fonr  of  which,  some 
of  them  upwards  of  an  inch  and  a  half  in  length,  I  removed  nine  months  afterwards. 
from  the  enormous  callus  that  had  formed  around  the  seat  of  the  fracture:  most  of 
tliem  were  completely  imprisonerl  in  the  osseoua  matter,  and,  therefore,  very  difficult 
of  extraction.  The  incisions  healed  kindl^',  except  at  one  point,  which  refused  to 
close,  owing  to  the  presence  of  a  small  piece  of  lione,  which  was  subsequently  reraov 
by  Professor  Warren,  of  Hosion. 

When  poicder  is  imbedded  in  the  skin,  every  particle  should  immediate! 
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ptckefl  out  with  a  cataract  aeedle,  or  a.  delicate  bistoury,  entirely  regardless  of  pain. 
I.  idess  tliis  be  done,  the  jiowdiT  will  epecdil^'  excite  iufluuimation,  lii'sidcs  causing 
disagreeable  and  i>erinaneut  disligurement  by  the  bluish  spots  wiiich  it  will  leave. 
The  operation  is  not  only  tedious,  but  always  attended  with  severe  suffering.  The 
resulting  intliuniiiation  is  to  be  coiubnted  iu  the  usunl  manner ;  cold  water,  or  cold 
B&tuniine  lotions,  being  generally  tlic  best  local  remciUes. 

r.ihly.  The  last  indication  is  to  circumscribe  and  moderate  inflammaiinn.     To 
fulfil  tliifl,  attention  to  various  points  is  necessary.     In  the  first  plnce^  the  parts  must 
be  properly  dressed.     The  rule  generally  laid  down  is  tliat  the  oritices  of  the  wound 
slioiild  be  ligiitlj'  covered  with  lint  and  adhesive  plaster.     Such  a  procedure,  how- 
ever, is  exceedingly  irrational,  inasmuch  as  its  direct  effect  must  inevitably  be  to 
ag§T»vate  the  local  mischief  by  interfering  with  the  discharges,  of  which  there  will 
necessarily  always  be  more  or  less.     Insteatl  of  this,  the  orifices  shoulil  be  led  opfn, 
wlule,  by  means  of  a  ligiit  compress  and  bandage,  an  atteuipL  is  made  to  ap|Hoxi- 
matethe  sides  of  the  wound  iu  order  to  promote  their  reuiiiuii.     The  roller,  extend- 
ing from  the  distal  portion  of  the  limb  beyond  the  seat  of  iiijurj^,  must  be  applied 
in  such  a  manner  as  not  to  imiK'do  drainage.     By  such  treatment  the  cure  will  often 
he  immensely  expedited;   the  resulting  inflammation  will  be  comparatively  slight, 
Inlillralion  of  fluids  will,  in  great  degree,  be  avoided,  and  suffering  will  be  vastly 
•liridgud.     The  bandage,  however,  must  1k'  used  with  great  caution,  for  there  is 
(ittugcr,  especially  when  there  is  mnch  swelling,  of  its  prodneing  injtirioua  compres- 
aiDn,aDd  thus  becoming  a  cause  of  gangrene.     In  gunshot  woimds  of  the  estreml- 
lics,  involving  the  deep  muscles  and  nponeuroses,  great  advantage  will  accrue,  during 
ibe  progress  of  the  treatment,  from  the  use  of  the  bandage  in  preventing  the  forma- 
tion of  sinuses  and  in  favoring  the  escape  of  pus. 

The  part  having  been  dressed,  and  placed  at  rest  in  an  easy,  elevated  position, 
cold  water  is  applied,  provided  there  is  no  contra-iiulication  to  its  use,  on  account  of 
tliestale  of  the  weather  or  the  intolerance  of  the  jjart  and  system.  If  the  weather 
U' mild,  and  the  patient  young  and  robust,  cold  will  usually  be  borne  better  than 
wnriulli,  and  the  most  eligible  form  is  that  of  water,  cither  pira|ile,  or  medicated 
with  opium  and  acetate  of  lead.  The  use  of  cold  water  in  the  treatment  of  this 
ck-siof  lesions  dates  as  far  back  as  the  time  of  Biondo,  towards  t!ie  middle  of  the 
satcfnth  century,  and  its  beneficial  effects,  although  lost  sight  of  for  a  long  time, 
Wire  again  brought  prominently  before  the  notice  of  the  profession  by  Kern,  Larrey, 
Gmhrie,  and  other  army  surgeons,  during  the  continental  wars  of  Europe  earl}'  in 
the  pit'scut  century.  Cold  water,  however,  is  not  tolerated  equally  well  by  all 
patients,  and  the  rule,  therefore,  is,  when  it  disagrees,  to  sul>8titute  warm  applications, 
either  in  the  form  simply  of  tepid  water,  or  in  that  of  a  light,  emollient  catajilasm, 
'liicli,  after  all,  makes,  in  many  cases,  an  admirable  dressing,  soothing  pain,  and  pro- 
moting discharge. 

Allliough  water-dressing  usually  answers  a  most  excellent  purpose  in  this  and 
other  classes  of  wounds,  I  am  cert;iin,  from  long  experience,  that  its  efficacy  may 
generally  1m;  very  greatly  increased  by  the  addition  of  acetate  of  lead  and  o[iinm, 
tlieaslringcnt  and  anodyne  effects  of  which  arc  thus  directly  iiniiarted  to  the  affected 
Btroctiires.  An  ounce  of  the  former  of  these  articles  with  a  drnehm  of  the  latter 
to  ft  half  gallon  of  boiling  water  are  the  jjroportions  I  commonly  employ.  The 
tpi'lication  is  made  either  tepid,  cool,  or  cold,  as  may  be  most  agreealile  to  the 
pwieut.  During  my  connection  with  the  George  Street  Military  Hospital  of  this 
ciij  I  had  ample  opportunities  of  testing  this  mode  of  practice,  and  of  satisfying 
iDyseif  of  its  superiority. 

^  lien  much  c<intusion  exists,  as  is  so  often  the  case  in  ftliell  and  cannon  wounds, 
tbek'st  local  remedy  is  some  8i)irituoa3  lotion,  as,  for  example,  two  parts  of  alcoliol 
or  tincture  of  arnica  to  ten  of  water,  with  llie  ad<lition,  if  there  be  any  offensive 
<lj*<-'barpe,  of  a  small  quantity  of  chlorinated  sf)da.  The  tissnes,  deprived  of  nervous 
Poftr,  must  be  slightly  stimulated,  to  prevent  them  from  running  into  profuse  sup- 
puration, if  not  gangrene. 

If  the  inflammation  assumes  a  threatening  asi>ect,  as  when  it  is  of  an  erysipela- 
'■"Us  character,  and  is  attended  with  great  pain,  tension,  and  swelling,  free  incisions, 
""iJ  sometimes  counter-o|x'uing«,  must  be  made,  otlierwise  extensive  mischief  may 
"!*iill  from  the  burrowing  of  fluids,  and  the  consequent  destriKtion  of  the  con- 
ilfx'ti\-e  tissues.  Besides,  the  parts,  if  not  promjitly  relieved,  might  mortify.  The 
oWtr  surgeons  made  it  a  rule  to  dilate  all  wounds  of  this  kind  as  soon  as  possible 
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after  tlR'ir  infliction,  with  a  view  of  preventing  those  and  other  untoward  result*,  but 
this  procedure  has  become  olisolett?,  tho  modem  practitioner  resorting  to  it  only  wbca 
the  necessity  arises  on  account  of  the  severity  of  the  inflammation  ;  assuming  that 
a  man  ought  not  to  be  cut  merely  hecause  he  has  been  shot. 

When  there  is  profuse  sujjpuration,  with  extensive  eepuration  of  the  tissues,  the 
wound  shouhi  be  freely  syriuged  several  times  daily  witJi  tepid  water,  slightly 
mediiate<l  with  chlorinated  soda,  perniaiiganate  of  potassa,  bromine,  CArboUc  oeid, 
nitric  acid,  or  sulisniphate  of  iron,  the  hitter  Ix'ing  particularly  serviceable  when 
there  is  a  disposition  to  bleeding.  Much  may  frequently  be  done  in  this  manner,  not 
only  in  preventing  tlie  ludgaieut  and  burri>wirtg  of  pus,  but  in  getting  rid  of  any 
clots  of  blood,  shieds  of  cloth,  or  detached  splinters  of  bone  that  may  be  present. 

The  orifices  of  the  wound  will  usually  begin  to  granulate  in  from  four  to  eight 
days,  even  when  there  is  slight  gangrene  of  their  edges,  and  the  whole  track  will 
olU'u  close  in  an  almost  incredibly  short  time.  Much  of  it,  especially  if  it  be  long, 
will  be  in  the  condition  of  a  subcutaneous  wound,  and,  therefore,  highly  favorable 
to  re|>air.  Wlien  the  passage  is  slow  in  filling  ui>,  t!ie  healing  process  may  be  expe- 
dited by  the  use  of  slightly  stimulating  iujct-tion!*,  thrown  in  twice  in  the  twenty- 
four  hours ;  few  cases,  however,  will  demand  such  interference.  The  wound  of  exit 
geuerallj'  heals  first,  provided  it  is  not  ragged,  contused,  or  interfered  with  by  the 
discharges, 

Conjoined  with  these  local  measures  must  be  perfect  rest  of  mind  and  body,  along 
with  a  generous  diet,  gentle  purgatives,  and  anodynes,  for  the  double  purpose  of 
allaying  pain  and  spasm,  and  inducing  sleep.  Opiates  will  generally  })c  borne  in 
large  doses,  and  can  raioly  be  dispensed  with  in  any  case,  however  mild.  If  the 
wound  ia  severe,  and  espuuially  if  it  be  attended  with  seriotig  hemorrhage,  antimo- 
nials  and  active  purgation  must  be  scrupulously  ai»8taincd  from,  on  account  of  their 
depressing  etfeets,  and  their  tendeney  to  provoke  pyemia  and  erysipelas.  Due 
allowance  must  lie  made,  in  every  iiistance,  for  the  drainage  which  is  likely  to  attend 
such  injuries.  Hence  aiuch  judgment  is  often  rcqnireil  to  steer  clear  of  dittlcidty 
and  <langer.  Bleeding  by  the  laiic<'t  is  hardly  to  be  thought  of  under  any  circum- 
stances; iu  young  and  plethoric  subicct8,,however,  blood  may  occasionally  be  advan- 
tageously taken  by  leeches.  In  ordinary  cases,  the  diet  should  be  plain  and  simple, 
ri;<id  abstinence  not  being  required,  except  when  there  is  unusual  fullness  of  habit. 
When  there  is  marked  exhaustion,  whether  from  shock,  loss  of  blood,  inflammatory 
disturbance,  or  profuse  sii|)puration,  the  use  of  milk  punch,  quinine,  iron,  eod-liver 
oil,  ami  nutritious  fuod  will  bo  demanded. 

Wlu;n  n  tendency  to  erysipelas,  pyemia,  or  hosijjtal  gangrene  arises,  the  patient, 
in  addition  to  the  means  already  indicated,  should  be  |>roni]>tly  put  under  tlie  influ- 
ence of  iron  and  strychnia,  or  of  these  two  articles  with  quinine  and  brandy;  and, 
if  large  numbers  of  wounded  are  crowded  together,  no  time  should  be  lost  in  elfecting 
their  sequestration. 

The  progress  of  gxmshot  wounds  is  often  seriously  interrupted  by  the  occurrence 
of  diarrluea  and  dysentery,  Cispecially  among  troops  that  have  been  ex|>osed  to 
inalarions  influences.  The  discharges  rapidly  reduce  the  strength,  and  ijften,  in 
the  course  of  a  very  few  hours,  comi^letelj'  arrest  the  granulating  process.  The 
best  remedies  are  quinine  and  iron  in  union  with  opium  and  arsenic.  Powdered 
charcoal  and  permanganate  of  potassiv  are  also  vaiual>le  remedies,  either  alone  or 
variously  combinetl  with  other  arlicU-s,  piuticuliirly  anodynes.  A  scorbutic  state  of 
the  system  is  best  rectihcd  with  subacid  IVuits  and  vegetables,  tonics,  and  milk 
pujich.  lu  all  cases  tlie  |>ntient  should  have  the  full  benefit  of  fresh  air,  frequent 
ablutions,  and  change  of  clothing. 

When  the  cicatrization  of  a  gunshot  wound  is  fully  completed,  there  will  com- 
monly be  a  marked  diiference  between  the  scar  at  the  opening  of  entrance  and  that 
of  exit.  The  former  will  generally  be  found  to  be  a  little  depressed,  whereas  the 
latter  will  either  be  on  a  level  with  the  adjacent  surface  or  project  very  slightly 
beyond  it. 


QUESTION  OF  AMPUTATION  IN  WOUNDS. 

The  most  horrible  wounds  are  generally  those  which  arc  inflicted  bv  machiiiery  in 
rapid  motion,  the  passage  of  a  railway  car  or  the  wheel  of  a  heavy  waiion.  and  tlie 
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explosion  of  fire-arms,  violently  lacerating  ant]  contusing  the  soft  pnrts,  extensively 

crushing  the  bones,  and  perhaps  o()«'iuns;  one  or  more  of  the  Itir^er  joints.     In 

many  case*),  the  chanit-ter  and  extent  of  the  misoluef  are  npparent  at   lirst  eight;  in 

others.,  as  when  it  is  principallj'^  siilicutmieuus,  it  becomes  so  only  after  a  most 

patient  and  thorough  exitmiuatiou.     Tlje  latter  class  of  injuries  is  particularly  to 

be  dreaded,  as  it  is  ot\en  impossible,  even  with  the  greatest  care,  to   determine  the 

extent  of  the  lesion.     When  the  examination  necessary  to  ascertain  the  condition 

of  the  parts  is  likely  to  be  painful  or  protracted,  commi.seration  for  the  sufferer 

ilways  dictates  the  propriety  of  admiiustering  chloroform,  although  the  ansesthe.<^ia 

vfill  rarely  lie  required  to  lie  carried  to  the  extent  of  complete  unconsciousness,  a  few 

full  and  prolonged  whitfs  being  generally  sufficient  to  etfect  the  desired  tolerance. 

In  ftttempliug  to  determine  the  question  as  to  whether  an  eti'ort  should  be  made 
lo  cut  otl"  or  save  a  limb,  not  a  little  stress  should  be  laid  upon  the  age,  habits,  and 
previous  health  of  the  [mtient,  the  iniunier  in  which  the  injury  was  inflicted,  and  the 
number,  variety,  and  itiiporiance  of  the  structures  iuvoived. 

Young  adults  bear  severe  accidents  much  better,  other  things  being  equal,  than 
tlie  two  extremes  of  life,  childliood  and  decrepitude,  in  both  of  which,  but  especitdly 
the  latter,  the  power  of  reaction  is  generally  very  feeble,  and  the  ertept  of  shock  and 
hemorrhage  felt  for  a  long  time.  Nevertheless,  there  is  not  a  practitioner  of  any 
ex[xrieuce  who  has  not  occasionally  witnessed  striking  exceptions  even  under  these 
circumstances.  A  temperate  man  usually  tears  up  under  a  severe  wound  much 
better  than  a  dissipated  one,  ami  the  resident  of  the  country  than  the  inhabitant  of 
the  crowded  city;  a  person  in  ill  health  at  the  time  of  the  accident  will  be  likely  to 
suiTer  wore  than  one  in  an  ojjposite  condition.  The  worst  class  of  accidents  in  civil 
practice  are  those  inflicted  by  railway  cars,  steamboats,  and  steam  factories,  and 
th^teare  oflen  of  such  a  nature  as  to  require  the  prompt  removal  of  the  mangled 
ud  mutilated  structures. 

But  of  all  the  circumstances  iuflnencing  the  recovery  of  the  patient,  and  the 
•liUiiyof  the  surgeon  to  save  the  mutilated  parts,  the  most  important,  by  far,  is  the 
Mtetit  of  the  injury,  or  the  numlR'r  and  nature  of  the  tissues  invfilved.  To  phice 
tbis  subject  in  a  clear  and  tangible  light,  it  must  be  considered  sommvhat  in  detail; 
but,  before  doing  so,  it  is  projK-r  to  observe  that  amputation  should  never  be  pcr- 
fortut'd  in  wounds  of  any  kind  until  reaction  has  taken  place,  for,  if  this  precaution 
l«  neglected,  the  additional  shock  which  the  operation  would  necessarily  impart  to 
the  system  might  prove  fatal,  either  l>efore  the  patient  is  removed  from  the  table,  or 
•oon  after.  As  long  as  he  is  deadly  pale,  the  pulse  small  and  thready,  the  surface 
Midland  the  thirst,  restlessness,  and  jaetitsition  excessive,  recourse  to  the  knife  is 
wholly  out  of  the  question.  The  pruper  treatment  is  recumbency,  with  mild  etienu- 
IsDts,  sinapisms  to  the  extremitie.*,  and  other  means  suited  to  reexcite  the  action  of 
the  heart  and  liraiu.  Power  being  restored,  the  operation  is  at  once  proceeded  with, 
due  n'iiard  Iteing  liad  t«  the  jirevention  of  shock  and  hemorrhage,  the  two  things 
DOW  mainly  to  be  dreaded. 

Tb('  advjintages  of  primary  over  secondary  amputation,  in  all  severe  wounds,  are 
too  obvious  to  require  comment.  Mr.  (inthric  long  ago  ascertained  that  the  loss 
•fter  9<'condary  operations,  in  gunshot  injuries,  was  at  least  three  times  as  great  as 
after  primary,  and  the  results  of  his  observations  have  been  amply  confirmed  by  the 
aort  recent  experience  of  military  surgeon*.  In  the  Crimean  war,  where  the  wounds 
«*«re,  for  the  most  part,  inHieted  with  the  conical  ball  instead  of  the  round,  as  in  the 
«M('9  seim  by  Mr.  Gntlirio,  the  ditferenee  was  less  marked,  but  still  strikingly  in 
favor  of  primary  interference.  Thus,  tlie  mortality  in  6iHJ  primary  amjiutations  was 
li5,  or  in  the  ratio  of  2/1.3  per  cent.,  and  38  in  81)  secondary,  or  in  the  ratio  of  42.7. 
The  following  circumstances  may  ])e  enumerated  as  justifying,  if  not  im[»erativety 
a^tnnnding,  amj)utatinn  in  cases  of  wotinrls,  of  whatever  nature: — 

Ixt  When  a  limb  has  been  run  over  by  a  heavy  cart,  tVaeturing  the  bones,  and 
lf"riii(T  o]>en  the  soft  parts,  ampiiliitioii  should,  as  a  general  rule,  lie  perfnrmetl.  even 
*h(>u  the  injury  done  to  the  skin  an<l  vt'saels  is  apparently  very  slight,  cx|ierience 
haviiiji:  shown  that  such  accidents  seldom  do  well  if  an  attempt  is  made  to  save  the 
liiob,  the  patient  soon  dying  of  eryRipeJaa,  gangrene,  pyemia,  or  typhoid  irritation. 
The  iliinger  of  an  unfavorable  termination  is  alw.ays  greater  in  the  lower  than  in  the 
Mfierinr  extremity. 
2d.  No  attempt  should  be  made  to  save  a  limb  when,  in  addition  to  serious  injury 
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done  to  the  integument,  muscles,  or  bones,  its  principal  artery,  vein,  or  nerve  haa 
been  extensively  iueenited,  or  viulenlly  coutubed,  as  the  result  will  be  likely  to  be 
gangrene,  t'ulloweii  by  tleiith. 

3d.  A  lacernteil,  puuctured,  or  gunshot  wound  penetrating  a  large  joint,  as  that  of 
tlie  knee  or  iinkle,  ;uid  urcompaiiied  by  couimiiuitud  IVacture,  or  extensive  mischief 
of  tlic  ligaments,  will,  if  left  to  itself,  he  extremely  liable  to  terminate  in  tetanus, 
mortification,  or  pyemia,  :irid  is,  therefore,  a  proj>er  ease  for  early  amputation. 

4th.  (runsliot  wounds  attended  with  severe  comminution  of  the  bones,  the  frag- 
ments being  sent  widely  around  among  the  soft  parts,  lacerating  and  bruising  them 
severely,  generally  require  amputation,  especially  in  naval  and  military  practice. 
Ouuslmt  fracture  of  the  Ihigh-bone  is  generally  considered  by  military  surgeoua 
as  a  suUicient  cause  for  primary  amputation.  The  rule,  however,  admits  of  many 
exceptions. 

5th.  Extensive  laceration,  contusion,  and  stripping  off  of  the  integument,  conjoined 
with  fracture,  dislocation,  or  compression  and  pulpitication  of  the  muscles,  will  gene- 
rally be  a  proper  cause  for  the  removal  of  a  limb. 

In  all  severe  hicerated  and  contused  wounds,  whether  induced  by  cannon  shot, 
falls,  blows,  machinery  in  rapid  motion,  or  the  passage  of  the  wheel  of  a  wagon,  the 
limb  should  generally  Ije  amputated  at  a  cuusiderable  distance  above  the  ap]>arent 
seat  of  the  injury.  If  this  precaution  Ih;  neglected,  mortification  will  In?  liable  to 
seize  upon  the  stump,  o%ving  to  the  fact  that,  in  such  cases,  the  injury,  bjth  of  the 
soil  and  hanl  parts,  usually  extends  much  further  than  the  naked  eye  can  discover. 

Should  amputation  be  performed  when  a  limb,  the  subject  of  a  severe  wound, 
laceration,  or  contusion,  has  l>een  suddenly  seized  with  mortification,  manifesting  a 
rapidly  spreading  tendency,  extending,  perhaps  in  a  few  hours,  up  as  far  as  the 
midillu  of  the  leg,  or  even  as  higli  as  the  knee  ?  Such  cases  are  gcuerall}*  desperate; 
no  local  or  internal  remedies  can  arrest  the  morbid  action  ;  the  system  has  sustained 
a  profound  shock,  ami  the  art'ccted  parts  perish,  not  by  inches,  but  literally  by  feet. 
I  have  repeatedly  st-cn  this  variety  of  gangrene  extend  from  the  toes,  instep,  or  ankle 
as  fur  as  tin;  hip-joint  in  less  than  thirty-six  hours,  in  cases  where  there  was  but 
little  visible  injury,  the  mischief  being  evidently  tlce|>sealed,  involving  muscle, 
nerve,  vessel,  and  bone.  If  amputation  is  not  performed,  the  disease,  the  march  of 
which  is  indicated  by  a  bhiish,  purple,  or  livid,  crepitating,  and  tender  streak  along 
tl»e  limb,  will  be  sure  to  terminate  fatally  in  a  few  days,  and  the  operation  should, 
therefore,  l)e  resorted  to  at  the  earliest  possible  moment,  the  surgeon  not  foolishly 
waiting  for  a  line  of  demarcation,  which  cannot  t:jke  place,  since  neither  part  nor 
system  has  the  power  of  arresting  the  morbid  action.  The  e^•ent,  it  is  true,  will 
generally  be  unfavorable,  but  as  it  is  the  only  chance  the  patient  lias,  he  should, 
slender  though  it  be,  undoubtedly  have  the  benefit  of  it.  In  the  few  cases  in  which 
I  have  amputated  under  these  uuprupitious  circumstances,  the  result  in  all  except 
three  was  fatal. 

Lacerated,  contused,  and  gunshot  wounds  are  often  of  so  frightful  a  nature  as  to 
render  it  perfectly  certaitt,  even  at  a  glance,  tliat  the  limb  will  be  oblige<l  to  be  sacri- 
ficed in  order  that  a  better  chance  may  be  atfonled  for  preserving  the  patient's  life. 
At  other  times,  the  injury,  .'dthough  severe,  may  yet,  apparently,  not  be  so  desj>erate 
as  to  preclude,  in  the  opinion  of  the  practitioner,  the  possibility  of  8a^^ng  the  parts, 
or,  at  all  events,  the  propriety  of  mnking  an  attempt  to  that  effect.  The  cases  which 
may  reasonably-  require  and  tliose  which  may  not  reqtiire  interference  with  the  knife 
are  not  always  so  clenrly  and  distinctly  defined  as  ntrt  to  give  rise,  in  very  many 
instances,  to  the  most  serious  and  un|)li'asant  npprehension,  lest  we  should  he  guilty, 
on  the  one  hand, c^f  the  sin  of  commission,  and,  on  the  other, of  that  of  omission;  or, 
in  other  .tnd  more  comprehensive  terms,  th.nt,  while  the  surgeon  endeavore  to  avoid 
Scylla,  he  may  not  unwittingly  run  into  Charybdis,  mntilating  a  limb  that  might 
have  been  saved,  and  endangering  life  by  the  retention  of  one  that  should  have  iH-t-'fl 
promptly  amputiited.  It  is  not  every  m.an,  however  large  his  skill  nnd  ex]>erience, 
thnt  is  always  able  to  satisfy  himself,  even  after  the  most  profound  delilieration,  what 
line  of  conduct  should  be  pursued  in  these  trying;  circumstances;  hence  the  safest 
plnn  for  him  generally  is  to  |>rociire  the  beet  counsel  that  the  emergencies  of  the (^ww 
may  admit  of.  But.  in  doing  this,  he  must  be  careful  to  gnard  against  procr 
nation  ;  the  case  mnst  ha  met  promptly  nnd  courageously  ;  delay  even  of  a  few  I 
may  l>e  fatal,  or,  at  all  events,  place  limb  nnd  life  in  imminent  jeopardy.  Abo 
jroper  caution  must  be  used  if  the  patient  is  obliged  to  be  transported  to  soi 
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>r  to  a  distant  home,  that  he  may  not  be  subjected  to  unnecessary  pain,  exposed  to 
of  blood,  or  curriud  in  a  position  incouipattbie  with   his  exhim.sU^d  coiuiitiou. 
ast  injury  is  often  done  in  this  way,  by  iguonint  persons  having  charge  of  the  case, 
and  occasionally  even  by  practitioners  whose  good  sense  sliould  be  a  sufficient  guar- 
antee against  such  conduct.   The  transportation  of  a  patient  to  a  distance  of  ])erh»p3 
hundreds  of  miles  upon  a  railway  car,  after  he  has  been  desperately  wounded,  in  the 
hope,  it  may  Lk?,  of  obtaiuiug  better  aid,  cannot  be  too  severely  n;proljen<led,  as  in- 
volving not  only  the  loss  of  ])reoiou8  time,  but  often  also  the  infliction  of  additional 
injury  upon  a  part  and  system  already  overwht-liued  by  shock  and  hemorrhage. 
Excision  in  gunshot  and  other  injuries  involving  the  artictilations  is,  as  will  be 
are  fully  explained  elsewhere,  applicable  chiefl}'  to  the  shoulder  and  elbow  joints,  in 
t«»es  unattended  with  serious  lesion  of  the  soft  parts.     In  the  former,  a  portion  of 
Uie  humerus,  embracing,  if  necessary,  from  three  to  five  inches   in  length,  together 
Willi  a  part  or  even  the  whole  of  the  glenoid  cavity  of  the  scapula,  may  be  safely 
and  expeditiously  removed  under  such  circumstances,  and  yet  tlie  patient  have  an 
excellent  use  of  his  arm.     Experience  shows  that   primary  excision  of  the  other 
joints,  excepting,  of  course,  the  smaller  ones,  as  those  of  the  hand  and  foot,  is 
generally  very  unfavorable. 

Furtlier  observations  upon  this  suliject  will  appear  in  the  chapters  on  amputation, 
fouitorea,  dislocations,  and  excisions. 
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Every  practitioner  occasionally  meets  with  cases  of  wounds  and  bmisos  in  which 
the  patiL'nt,  happily  escaping  from  the  primary  elfccts  of  the  injury,  suflers  severely 
from  v»iijit  ma}'  be  termed  the  secon^lar}'  eflects,  coming  on  several  weeks  or  mouths 
afterwunls.  These  lesions  have  not  received  sufficient  attention  from  systematic 
wrill■r^(,  It  has  fallen  to  my  lot  to  sec  a  very  large  number  of  such  cases,  of  which 
ItieRillowing  are  selected  in  illustration  of  the  subject: — 

A  fanner,  thirty  years  of  age,  twisted  and  bruised  his  left  foot  in  a  fall  from  his 
horse.  The  accident  was  instantly  followed  by  severe  pain,  and  next  day  by 
exnssjve  swelling,  which,  however,  gradually  subsided  under  the  usual  antiphlo- 
giMic  remedies.  In  the  course  of  a  few  weeks  the  man  was  able  to  exercise  on 
cnUclR's,  but  the  foot  was  now  observed  to  be  very  sore  and  tender,  cold,  clammy, 
TitliiTed,  benumbed,  and  completely  destitute  of  power.  There  was  also  frequent 
Iwiulung  of  the  three  sofall  toes,  i<articularly  at  uight,  so  as  to  interfere  with  sleep. 
Tbi'se  symjjtoms  were  aggravated  in  damp,  cold  states  of  the  atmosphere,  when 
there  were  also  occasionally  neuralgic  pains  in  the  part.  The  general  health  like- 
wise mmerially  sulfered,  the  appetite  being  bad,  the  bowels  irregular,  and  the  nvind 
much  chjected.  When  I  saw  the  patient,  nearly  a  year  after  the  accident,  he  had 
^n  8ubjecte<l  to  various  plans  of  treatment,  with  hardly  even  any  temitorary 
rt'lief.  Notwithstanding  that  he  was  placed  npon  tonics,  alterants,  and  the  hot  and 
col<|  (louches,  with  frictions  with  veratria  liniment  and  the  use  of  the  bandage,  many 
montlis  elapsed  before  he  experienced  mucti  benefit,  and  be  has  never  entirely  recov- 
ennl  the  functions  of  his  foot  and  ankle. 

A  man.  twenty-five  years  of  age,  cut  himself  with  an  axe  on  the  instep  of  the  left 
f'i*>t,(lirertly  over  the  internal  cuneiform  bone.  The  weapon  penetrated  the  bone, 
»i"l  endently  severed  the  extenwor  tendon  of  the  great  toe,  as  the  toe  could  no 
longiT  l>e  moved  by  the  effort  of  the  will.  Tlie  wound  healed  completely  in  a  few 
''»)".  I>«t  shortly  afterwards  the  parts  liecame  tender  and  remained  so  for  several 
"'"iiiiiH.  Meanwhile,  the  foot  and  leg  grew  sensilily  thinner,  and  were  habitually 
'■•'I'l  aad  clammy;  a  condition  which  has  continued  for  several  years.  Whenever 
««r(ise  i*  taken,  the  ])art8  swell,  and  become  teiKler.  The  mnscles  of  the  whole 
limb  lire  flnbliy  and  wasted.  The  general  health  is  much  disunbretl ;  the  man  has 
^  thirf-y  pounds  of  flesh,  and  he  has  been  unable  to  attend  to  any  business  since  the 
•«nt.  His  tongue  is  habitually  coat«<l,  he  sleeps  badly  at  night,  and  he  is  subject 
qnent  fits  of  despondency. 

lan,  thirty-five  years  of  age,  consulted  me  on  account  of  an        ' '  it  similar 
above.     He  was  a  bricklayer  by  occupation,  and  had  »  in  go4K| 
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health  until  eight  months  previously,  wheu  he  out  himself  with  a  hatchet  in  the  left 
insti;j),  iiiiujediately  ovur  the  iuterual  euneilbnu  bone,  as  netirly  its  possible  in  the 
same  siLuatiou  as  iii  the  prcceiliug  case.  Tlit-  wound  healed  rapidly,  hut  the  patieut 
soon  began  tui  experience  extjuisite  pain  and  tcuileniess  in  the  j>artM,  extending  up 
the  leg,  and  subjiict  to  severe  exacerbations  from  damp  states  of  the  atiuosphere, 
exposure  to  cold,  and  derangement  of  the  digestive  organs.  Tlje  suOering,  whieh 
waa  irregular  in  its  recurrence,  was  generally  worse  at  night.  The  limb  was  cold 
and  clammy,  as  well  as  much  emaciated,  and  the  parts  immediately  around  the  scar 
were  hard,  as  if  from  the  presence  of  organized  lymph.  The  general  health  wa.s 
much  im|>aired,  the  tongue  was  coated,  and  the  sltH'p  was  usually-  much  interrupted 
by  spasm  of  the  limb.  A  i)roinineut  symptom  in  the  case  was  great  soreness  in  the 
hollow  of  the  foot,  in  front  of  the  heel.  When  the  man  attempted  to  walk,  the  foot 
became  very  tender,  and  immediately  began  to  swell,  lu  this,  as  in  the  preceding 
case,  the  patient  was  obliged  to  use  crutches. 

A  young  lady  punctured  the  forepart  of  her  right  wrist,  towards  the  ulnar  margin 
of  the  forearm,  with  a  small,  slender  sewing-needle,  which  entered  the  skin  directly 
over  the  ulnar  artery,  and  passed,  apparently,  obliquely  Lnwarde  and  outwards 
townrt.ls  the  centre  of  the  joint,  without,  however,  [x-netrating  it.  The  needle  was 
imniei  I  lately  withdrawn,  but  not  examined,  and  the  patient,  consequentlj^,  was  uncer- 
tain whether  a  portion  Imd  not  broken  ofl*  and  remained  behind.  The  accident  was 
followed  by  most  excruciating  pain,  pervading  the  entire  extremity  from  one  end 
to  the  other,  but  particularly  severe  at  the  neat  of  the  injury  and  in  the  thumb  and 
first  two  fingers.  A  violent  rigor  soon  succeeded,  and  for  ten  days  the  patient 
suffered  the  most  horrible  torture,  l)eiug  ft'cquently  threatened  with  tetanus,  and 
constantly  anno3'ed  with  8i)asmodic  twitches  of  the  muscles  of  the  hand  and  arm. 
Consitlerable  swelling  arose  shortly  after  the  receipt  of  the  injury  in  the  forearm, 
wrist,  hand,  thurub,  and  the  fuigera  above  named.  At  the  end  of  the  tenth  day  a 
small,  circumscribed  abscess  f(>rmcfd  at  the  sile  of  the  puncture,  which,  upon  being 
openeii,  discharged  about  a  drachm  and  a  half  of  thick  pus,  much  to  the  relief  of 
file  patient.  In  a  week  the  matter  ha"!  reaccunmlated,  jmd  the  part  was  again  l.anced, 
followed  by  the  same  relief  as  befoie.  Subsetjuently  the  skin  was  scarified  several 
times,  the  cuts  bleeding  profuselj-  at  each  ojieration,  but  not  yielding  any  pus. 

Ouring  the  following  summer  tiie  patient  experienced  severe  and  constant  pain, 
especially  in  the  anterior  part  of  the  arm,  between  the  elbow  and  the  insertion  of  the 
deltniJ  muscle;  it  Was  always  more  violent  in  the  e-vening,  and  was  of  a  dead,  heavy, 
aching  character.     The  Jirab  was  stitf  and  numb. 

When  I  first  saw  the  patient,  nine  months  after  the  accident,  she  informed  me  that 
her  general  health  had  been  very  Imd  for  the  last  six  years,  that  she  was  sid)Ject  to 
dyspepsia,  and  tliat  she  was  naturally  of  a  nervous,  excitable  temijer.'iment.  She 
had  formerly  sutfered  from  occasional  attacks  of  rheumatism.  For  the  last  four 
mouths  she  had  woni  with  some  advantage  a  seton  in  llic  upper  and  fore  part  of  the 
arm,  on  account  of  the  severity  of  her  pain.  Her  hand  and  thumb,  together  with 
the  fure  and  nii<Wle  lingers,  swelled  every  evening,  becoming  stilf  and  soi-e,  so  that 
she  eould  with  ditlJculty  flex  or  extend  them.  In  the  day  the  parts  felt  much  more 
comfortable.  The  pain  and  soreness  were  always  greatest  at  night.  Pressure  at  the 
seat  of  the  puncture  gave  rise  to  uneasiness  rather  than  to  pain,  but  w.'is  always 
followed  soon  after  by  so  much  distress  as  to  prevent  sleep  during  the  succeeding 
night.  The  ilng  and  little  fingers  were  natural,  free  from  swelling,  and  easily  movecL 
The  whole  limb  was  cold  ami  considerably  wasted. 

The  probability  is  that,  in  this  case,  the  needle  pricked  tlio  ulnar  nerve  at  the  wrist, 
producing  a  eondition,  in  her  bad  state  of  health,  similar  to  that  which  occasionally 
results  from  the  piuicture  of  a  nen'e  in  bleeding  at  the  arm. 

Under  the  use  of  an  alterative  and  tonic  course  of  treatment,  with  strychnia  and 
arsenious  acid,  the  hot  and  cold  douches,  followed  by  friction  with  veratria  ointment, 
a  nutritious  diet,  and  exercise  in  t!ie  open  air,  the  generjil  health  rapidly  improved, 
and  the  local  suflering  fin.ally  disappeared,  although  the  limb  never  recovered  its 
original  powers 

15nd  effects  not  nnfreqnently  follow  upon  gunshot  wotmds;  they  present  themselves 
in  dilfercnt  forms  and  degrees,  and  often  entail  great  suffering  along  with  p.-irtial  loss 
of  function.  Among  the  more  common  and  annoying  of  these  secondary  effects  are, 
as  before  stated,  neuralgic  pains  and  a  sense  of  numbness  in  the  parts,  progressive 
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atrophy  of  the  muscles,  contraction  of  the  apoueurosea  and  teudons,  and  aticUylosis 

of  the  jointa. 

In  rvgaixl  to  the  treatment  of  these  secondary  leHJous,  it  is  impossible  to  lay  down 

any  definite  plan  ;  every  case  must  be  mauagc«l  according  to  the  ]ieculiaritii4  of  its 

symptoms.     Much  benefit  may  geiieriiUy  be  exiwcted  t'lom  attuntion  to  tin-  slate  of 

the  general  health,  which  is  nearly  nhvuys  niorr  or  less  wnotisly  disorduTivl.     Neu- 

raljj^c  pains,  altered  sensiliiiity,  and  atrophy  usually  ivijuire  :i  course  of  ionics  and 

arsenic,  purgatives,  the  hot  and  cold  doiK-hes,  and  dry  IVirtions.     Kigitlity  of  the 

joints  must  be  eounU'racte<l  by  passive  moliou  and  snrfu'fariunts;  contraction  of  tlie 

Icudons  ttud  aponeuroses  by  the  use  of  apliiita  and  the  bautlage,  aided,  if  necessary, 

by  the  knife. 


SECT.  X POISONED  WOUNDS. 

Under  this  head  are  included  four  distinct  classes  of  wounds:  first,  those  inflicted 
hy  venomous  insects  and  snakes;  secondly,  those  caut-cd  !iy  the  bile  of  raltid  ani- 
mals; thirdly,  those  produced  hy  inoculation  with  tlic  poiscni  of  glanders;  and,  lastly, 
iruiKiils  received  in  the  examination  of  dead  bodies,  constituting  ivhat  are  called  dis- 
tectioQ  wounds. 

1.  W0DND8  INFLICTED  BT  P0IS0N0D8  INSECTS. 

There  arc  various  genera  of  bisects  which  naturally  secrete  a  poison,  which,  when 
iniilillcd  into  the  living  tissues,  is  eapalile  of  producing  serious  and  even  fata!  conse- 
queuces.  Of  these  the  most  comtiion,  at  least  in  this  country,  are  tlie  hund)le-bee, 
liotiey-bee,  wasp,  hornet,  and  ycllow-jaeket.  The  poison  of  tlic^e  insects  is  contained 
III  a  iinall  vesicle  in  the  alMlomeu,  and  is  under  the  control  of  a  peculiar  muscular 
!i|)|«iratu8  by  which  it  is  injected  into  the  puncture  made  by  the  barbed  sting  of  these 
lillle creatures.  It  is  Iiighly  acrid  iu  its  qualities,  especially  in  the  honev-bee,  hornet, 
uidyfllow-jacket,  transparent,  and  of  a  sweetish  taste  at  first,  but  afterwanJs  hot 
iml  disagreeable,  being  partieularly  active  during  the  heat  of  summer.  Wlicn  angrv, 
tlies*  insects  sting  with  great  fury,  producing  a  wound  which  is  instantly  JoUowed 
b}' a  sharp,  jningent,  itching  pain,  and  in  a  few  inonients  after  by  a  pale,  circum- 
scriWd,  inflanimalory  swelling.  In  some  persons,  owing  to  idiosyncrasy  and  otlier 
causes,  the  symptoms  are  escec<Iingly  aeverc  and  even  alai'ming,  the  patient  having 
(iiniuess  of  wight,  vertigo,  nausea,  palf)itation,  and  a  feeling  of  indescribable  op])res- 
»ion,  with  a  disposition  m  syncope.  Instances  have  occurred  in  various  jmrts  of  the 
(•'ODiitry  of  persons  having  Iveen  stung  to  death  by  a  single  honey-bee;  one  such  case, 
of  which  I  liave  the  particidars,  occurred,  main'  years  ago,  in  Kentucky,  in  a  man 
upwards  of  thirty  j-ears  of  age.  He  was  wounded  in  the  face,  and  died  in  a  few 
h'>Qr9.  1  am  acquainteil  with  a  young  man  who  always  sutlers  from  severe  sickness 
''f  the  stomach  and  great  nervous  depression  when  he  in  stung  by  a  bee.  Violent 
effects  sometimes  proceed  from  the  sting  of  a  bee,  wusp,  or  yellow-jacket  in  the 
fuQces,  oesophagus,  or  stomach,  when  these  insects  are  accidentally  swallowe<l  in 
fi'ler  and  other  drinks. 

As  the  sting  is  ortrn  left  in  the  skin,  in  t!ie  infliction  of  this  class  of  wounds,  the 
part  ihotdd  l»e  carefully  examineil,  in  <ivder  that,  if  present,  il  may  at  once  he  cs- 
Iraelt-il.  The  most  promptly  efficacious  jipplications  are  generally  salt  water,  alco- 
hol, landanum,  vinegar,  ImrtKhnm,  spirit  of  camphor,  Coli>gne  water,  son])  liniment, 
solutions  of  acetate  of  lend,  dilute  tincture  of  iofline,  and  tobacco  juice.  Turjjentine 
isolso  a  highly  valuable  remedy.  Whether  these  and  similar  articles  act  by  neutral- 
uinK  the  poison,  or  merely  by  relieving  the  resulting  inflammation,  is  not  asccr- 
tsiiiwl.  When  the  system  becomes  affected,  internal  stimulants,  of  which  the  In^st 
*•*  brandy  and  ammonia,  should  immediately  be  used.  If  the  insect  has  |>assed  into 
^lie  throat,  a  mustard  and  salt  emetic  will  be  the  proper  remedy,  followed,  if  urgent 
^'fplling  and  impending  sutfocation  ensue,  by  leeches  to  the  neck,  and,  perhaps,  by 
'ftryngotomy. 

Various  species  of  the  mosquito  tribes  are  poisonoHs,  and  therefore,  capable,  of 
'loculating  the  wounds  made  by  their  bile.  In  the  Soul  hern  States,  as  well,  indeed, 
**'>!  some  of  the  Western,  and  along  many  parts  of  the  .Atlantic  coast,  the  nif>sqiiito 
"hounds  in  vast  numbers,  and  often  intlicts  serious  injury  both  upon  man  and  ani- 
OUiig.  I  have  met  with  a  number  of  instances  in  which  the  bite  of  this  insect  wns 
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produclive  of  severe  iuflaBimation,  and  several  in  which  it  was  followed  by  con 
aU\v  tj!(.rratiun.  The  laU*  Professor  Dorsey,  of  this  city,  ob&enved  a  caseof  gan 
and  death  flora  a  wound  of  this  kind  in  a  lad}-,  previousl}-  in  tjood  health.  So  serioua 
an  effect  as  this  is  prohably  always  dependent  upon  some  idiosv  Jicras}',  or  uj)on  the 
occurrence  t»f  ery8l[)claH,  cuniseqiient  upon  the  bite.  The  isliiit,^ii!Jj  sensation  and 
swelling  which  attend  the  application  of  the  poison  of  the  niosqnito  usually  eooo 
Buhbide  of  their  own  accord,  or  under  the  use  of  some  mild  stimulant,  as  Cologne 
water,  alcohol,  vinegar,  or  laudanum.  When  the  effect  is  more  serious,  the  tiuctore 
of  iodine  and  warm  water-dressing  may  be  necessary. 

The  linison  of  the  scorpifm  has  many  of  the  properties  of  that  of  the  bee  and 
wasp,  although  it  is  much  niore  active.  It  is  of  a  whitish  color  an<l  oleaginous  con- 
sistence, and  iH  contained  in  a  small  reservoir  near  the  end  of  the  tail,  whence  it  is 
ejected  through  two  little  pores  on  each  side  of  the  sting.  In  North  America  and 
Kurope  the  wound  inflicted  by  the  animal  is  comparatively  harmless,  the  only  effect 
generally  being  a  tolerably  smart,  transient  inflammation;  but  in  Africa  and  Asia  it 
is  oflteti  followed  by  great  sufl'eriug  and  even  loss  of  life,  death  Kometimes  occurring 
in  a  few  hours.  In  those  eomitries  the  scorpion  frequently  attains  an  enormous  size, 
having  a  huge  body,  and  a  length  of  six  to  ten  inches.  Several  species  of  this  insect, 
of  large  size,  are  found  iu  Texas  and  Mexico,  but  1  am  not  aware  that  their  sting  is 
particularly  venomous.  The  great  Eastern  remedy  in  this  variety  of  woun<i  is  olive 
oil,  and  an  idea  prevails  that  its  virtues  are  greatly  increased  by  infusing  in  it  the 
bodies  of  some  of  these  animals  previous  to  its  appliialion.  Spirit  of  hartshorn 
would  doubtless  l>e  a  more  vahutblo  aildit'ion.  .Such  a  wcuml  should  always  be  im- 
me<liately  well  waslu-d  with  salt  water,  then  scarifii-d,  next  thoroughly  rubbed  with 
volatile  liniment,  and  then  covered  with  an  emollient  poultice.  If  constitutional 
Byrai»tuins  arise,  the^'  must  be  coudiated  witli  ajiodynes,  brandy,  and  ammonia,  the 
trcatment  being  very  similar  to  that  adojited  for  the  sting  of  the  bee  and  wasp. 

Bad  effects  sometimes  supervene  upon  the  bite  of  the  apidt^r;  and  the  fabiiloas 
stories  about  the  poisonous  qualities  of  the  tarantula  are  known  to  every  render  of 
history.  Aa  yet  we  know  too  little  of  the  character  and  haliils  of  these  insects  to 
speak  with  any  certainty  of  the  ell'ects  of  their  bite;  but, judging  from  what  has 
been  published  upon  the  subject  by  reliable  authorities,  it  is  fair  to  conclude  that, 
while  there  has  been  much  exaggeration  and  actual  misrepresentation,  there  is  also 
much  that  is  true.  Tlie  s^'mptoms  of  the  bite  of  the  tarantula,  so  far  as  they  have 
been  studied,  would"  seem  to  be  very  similar  to  those  produced  by  the  sting  of  the 
common  scorpion-     Uence  similar  treatment  would  probably  sutfice. 

The  bite  of  the  centipede,  which,  in  some  countries,  as  the  East  and  West  Indies, 
Africa,  iSouth  America,  and  the  Southern  regions  of  the  United  States,  often  attaina 
a  length  of  five  to  seven  inclieg,  is  occasinnidly  followed  bj'  severe  aymjitoms,  and 
even  death,  as  in  a  case  related  l>y  Dr.  Linceicum,  in  the  American  Journal  of  the! 
Medical  Sciences  for  OctoJ>er,  18(56.  The  poison  bag,  lodged  near  the  base  of  the 
jaw  of  the  insect,  is  of  au  oblong  shape,  and  has  a  long,  narrow,  excretory  canal, 
with  a  small  opening  at  the  extremity  of  tin-  liookli-t.  The  bite  is  exceedingly  pain-j 
fill,  and  is  frequently  fnllowcil  by  considerable  swelling  and  discoloration,  along  witii ' 
more  or  less  fever  and  even  delirium.  In  the  case  observeil  by  Dr.  Linceicum,  the' 
patient  survived  the  bite  only  a1>out  six  hours.  The  prominent  symptoms  were,! 
gl'eat  general  uneasiness,  coming  on  immediately  after  the  injury,  excessive  naase^, j 
and  frequent  vomiting,  which  grndually  increased  in  violence  until  the  child,  in  a* 
convulsive  struggle,  ceased  to  breathe.  The  whole  surface  was  dappled  with  livid  I 
spots,  from  the  size  of  a  tlve-cent  piece  up  to  that  of  a  dollar,  and  there  was  an  elastic  j 
pufHness,  giving  the  whole  person  a  singularly  tumid  appearance.  The  treatment 
of  such  a  wound  must  obviously  ]>e  conducted  upon  the  same  general  principles  as' 
the  sting  of  the  bee  and  other  insects,  the  most  reliable  antidotes  being  ammonia 
ami  alcohol,  along  with  anodynes.  The  immediate  application  of  a  cupping  glass 
materially  lessens  the  danger  by  preventing  the  ingress  of  the  venom. 

2.   WOUNDS  INFLICTED  BY  VENOMOUS  SERPENTS. 

The  nnmlier  of  poisonous  serpents  in  different  parts  of  the  world  is  very  eon* 
erable;  but  in  this  country  there  are,  so  far  as  is  at  present  known,  only  three  general 
that  are  at  all  dangerous  on  account  of  their  bite.     These  are  the  crotalus,  trigono- 
cepbalus,  and  elaps.     Of  the  crotalus^  or  rattlesnake,  so  called  from  the  peculiiir] 
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ftppen<lage  to  its  tail,  Professor  Holbrook,  in  hia  TIerpetoIogy  of  Nortii  America,  lias 
«\escribe<l  not  less  than  six  spfcius,  of  wliich  the  bsvinkil,  striped,  and  miliaiy  are 
the  most  common  ;  all  are  venomous,  and,  fonstquently,  cai)aljle  of  inflicting  deadly 
wounds.  These  reptiles  foruieriy  tibounfle<l  in  almost  every  section  of  the  United 
States,  e&pecially  in  the  swampy  and  mountainous  regions,  but  axe  now  very  seldom 
mot  with  in  our  denser  settlements. 

All  the  different  8i>ecie9  of  rattlesnakes  ai^e  provided  with  two  small  sacs,  each  of 
which  contains  a  minute  quantity  of  poison,  and  c'ommunieates,  by  nieans  of  a  short 
exfit'tory  duet,  with  tlie  canal  in  the  fan^  on  each  side  of  the  upper  jaw.  It  is 
inclosed  by  a  bony  framework,"  situated  external  to  the  proper  jaw,  and  is  under  the 
control  of  appropriate  muscles,  the  action  of  which  aids  materially  in  expelling  its 
puntents.  The  fangs,  situated  just  at  tlio  verge  of  the  mouth,  are  very  long,  sharp, 
and  crooked,  like  the  claws  of  a  cat,  and  arc  naturally  retracted  and  concealed  in  a 
foiti  of  integument;  but,  when  the  animal  is  irritated,  aie  capable  of  being  instantly 
fEiso<l,  and  darted  forward  with  great  force  into  the  skin,  followed  by  an  emission 
of  poison.  The  snake,  then,  does  not  bite,  but  strikes,  making  a  punctured  wound. 
The  annexed  illustration  represents  the  head  of  the  rattlesnake,  and  one  of  the 
iraii^on  fangs,  witii  the  canal  along  which  the  venom  flows  when  the  animal  is  in  the 
let  of  inllicting  its  wound. 
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If'  lAA.  E<ad  of  tb«  RktUeuibk*.    a,  a.  Polaon  OUnil,  and  It*  Exervlorjr  Dn«l ;  the  latter  «nt  open  at  Hi  «xtr«iDlt7. 

(.  AiUirlurTemporal  Maacle.  /.  Po»l«rl(irTiMDpDnil  Moiicle.  y.  Pig»»tric.  A.  Externat  Pterygoid,  t.  Middle  Temporal. 
;-  ^'UcBlolIkillUrj  LixamoDt,  which  Joins  the  Apuncurollo  Citpriil?  or  lli«  Polaoa  Gland,  r.  Tba  Cerrleul  Angular 
KorU.   (.  V^riebro-Maadibular  BIu»el«.    «.  CoalivMaDdibular  Mnncle. 

'14- 109.  pnltoD  Fang,  magalflfld.  p,  p.  The  Pulp  Cavltj  of  the  Touih.  v,  v.  The  Canal  aloaf  wtitch  the  Veoom  torn, 
V*iJ  01  Iht  ouukde  of  the  Tooth. 

The  poison  of  the  rattlesnake  is  a  thin,  semi-transparent,  albuminous  fluid,  of  a 
yellowish  color,  with,  occasionally,  a  tinge  of  green.  According  to  Dr.  y.  Weir 
Mitchell,  of  this  city,  who  has  carefully  studied  its  qualities,  it  is  of  a  glutinous 
consistence,  devoid  of  smell  and  taste,  distinctly  acid,  of  the  specific  gravity  of 
bm,  and  coagulable  at  a  temperature  of  iA'i°  to  l<tO'^.  Its  toxic  activity  is  not 
matiTially,  if  at  all,  impaired  by  boiling  and  freezing,  and  alcohol,  acids,  alkalies, 
iodine,  jiud  chlorides  do  not  destroy  its  virulence.  When  dried,  it  retaius  its  dreaded 
power  fur  an  indefinite  perio<l.  It  contains,  besides  coloring  matter,  and  an  unde- 
termined substance,  l>oth  soluble  in  alcohol,  a  trace  of  ftxtty  matter,  chlorides  and 
pMphates,  and  two  albuminoid  principles,  one  coagulable  at  213  ,  the  other,  termed 
<^>tf)line,  not  coagulable  at  this  temperature,  neutral  in  its  action,  freely  soluble  in 
fattT,  and  of  a  nitrogenous  nature. 

Tlio  quantity  of  venom  contained  in  the  poison-bag  does  not  gpiierally  exceed  a  few 
^n\)s;  hut  it  accumulates  when  the  animal  is  inactive,  and  Dr.  Mitchell  had  a  snake 
''hic'h,  on  one  occasion,  ejected  fifteen  drops,  its  fang  not  La\ing  been  used  for 
^''veral  weeks.  It  is  peculiarly  acrid  and  demily  in  hot  weather  and  during  the  pro- 
Wriiing  season.  In  wint4'r  and  earh'  sl>ring  the  reptile  is  in  a  tor|iid  condition, 
anil  the  poison  is  then  diminished  in  quantity,  and  unusually  thick,  although  not  less 
''inilent. 
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The  effetaa  of  the  woimd  of  lh«>  rnttlcsnake  vary  with  many  circumstancea,  as  the 
situation  <jf  the  part,  tlie  jurid  clmnicter  of  the  poison,  ami  the  age  of  the  patient. 
Experience  has  shown,  as  in  tlie  cast-  of  the  bite  of  raliid  animals,  that  most  of  those 
hurt  in  this  way  escaiK'  vitljei-  entirely  or  sutler  only  in  a  very  slight  degree ;  the  [Xtlson 
either  fiiiliiig  to  reach  the  tissues,  or  being  too  inert  to  make  any  decided  impression 
upon  the  systeia.     It  is  also  known  that  juhilu  are  less  liable  to  sutler  than  chihlren, 
8iiu[»ly  because  they  possess,  an  may  be  sui)posi'd,  greater  vigor  of  coustitutiou,  and, 
consequently,  greater  power  of  withstanding  the  inthience  of  the  venom.     The  dele- 
terious cH'ects  of  the  poison  seem  to  be  much  weakened,  if  not  actually'  exlmuatcd, 
by  a  rapid  succession  of  bites.     The  experiments  of  Captain  Hall,  of  Carolina,  and 
of  Professor  U.  S.  Harton,  of  this  city,  place  tins  subject  in  a  very  clear  light.     Of 
three  dogs  bitten  in  succession  by  a  rattlesnake  four  feet  long,  the  former  gentleman 
found  that  the  first  ilied  in  less  than  a  quarter  of  a  minute,  the  second  in  two  liours, 
anil  the  third  in  three  iKjurs.     The  subjects  of  Burton's  ex])eriments  were  chickens, 
and  the  results  were  almost  identical  with  those  of  Hall.     Of  three  fowls,  bitten  on 
three  consecutive  days,  the  first  perished  in  a  few  lioura,  the  second  lived  for  some 
time,  and  the  third  (inally  recovered,  although  not  without  considerable  suffering.    In- 
stances are  occasionally  met  \vit!»  in  the  hunum  subject  of  almost  instant  destructioa 
from  the  bite  of  the  rattlesnake,  as  in  a  reinarkuWe  case  which  occurred  at  Baltimore^ 
ill  which  a  man,  bitten  at  two  places  on  the  cheek,,  dieil  in  twenty-eight  minutes,    la 
a  cas«i  related  by  Dr.  Sliapleigh,  of  this  city,  death  occurred  in  three-quarters  of  an. 
hour,  the  man  being  stniek  on  the  foreliuger,  directly  over  the  second  joint.    At  other- 
times  the  case  proceeds  more  slowly,  the  patient  surviving  several  liours,  or,  perhajis^ 
even  several  weeks.     I>r.  Wainwriglit,  of  New  Vork,  lost  his  life  in  less  than  six  hour*- 
from  the  time  he  was  wounded.     The  reptile,  an  uncommonly  large  one,  had  lain  itk- 
a  torpid  state  for  some  time,  when,  unexpectedly  becoming  warmed,  he  reared   lum — 
self  and  struck  his  victim  furiously  on  the  last  i>hal!inx  of  the  middle  fingiT  of  the; 
h'ft  hand.    Aithougli  tlie  wound  was  immediately  sucked, and  soon  afterwards  oxci«ted. 
and  cauterized,  a  ligature  being  also  tied  firmly  round  tiie  wrist,  the  hand  soon  became 
enormously  swollen,  the  turafCaction  spocdily  extending  np  the  limb  nearly  as  far  a» 
the  axilla,  and  the  surface,  in  the  greater  pait  of  its  extent,  exhibiting  a  mottled 
bluish  and  greenish-yellow  hue.      The  pulse  was  very  smrdl  and   frequent,  uncon- 
sciousness rapidly  supervened,  and  tlie  jjalicnt  expired  in  a  completely  comatose 
slate,  preceded  by  nausea  and  excessive  restlessness.     Finally,  in  another  series  of 
cases,  the  patient,  after  having  been  near  death's  door  for  several  weeks,  eventually 
perishes  or  recovers.     When  death  occurs  almost  instantaneously,  the  probability 
is  that  the  poison  is  injected  directly  into  the  blood,  the  fang  having  pcuetrattH] 
some  tolerably  large  vessel.     Under  such  circumstances,  the  fluid  is  found  to  be 
thin,  black,  and  uncoagulablc  on  exi>osure  to  the  atraoB|)here. 

When  this  poison  is  freely  instilled  into  a  wound,  the  symptoms  will  always  be 
proportionately  severe.  The  moment  the  inoculation  has  taken  place,  excessive  p.iin 
is  exi>erienced  in  llie  part,  rapidly  followed  by  swelling,  wliit-h  soon  ditfnses  itself 
extensively  over  the  surnmndiiig  surface,  and  is  attended  with  a  livid,  mottled  appear- 
ance, dependent  upon  extravasation  of  blood  in  the  subcutaneous  cellular  tissoe.  If 
the  wound,  for  instance,  occu])ies  a  finger,  the  tumefaction  speedily  extends  up  the 
limb,  as  far  as  the  slioulder,  and,  perhaps,  over  a  large  |)ortion  of  the  corresponding 
si<le  of  the  trunk,  a  feeling  of  numbness,  weight,  and  coldness  attending  the  other 
symptoms. 

Within  a  few  minutes  after  the  first  manifestation  of  the  local  affection,  marke<i 
evidence  appears  of  the  absorption  of  the  poison  into  the  system.  The  patient  looks 
exces8ivel3'  pale,  sees  objects  indistinctly,  is  sick  at  the  stomach,  perhaps  ejecting  its 
contents,  and  has  frequent  swooning  tits,  with  clammy  sweats,  and  coldness  of  the 
body.  By  and  by,  as  the  system  becomes  more  fidly  impressed  with  the  deleterious 
ellects,  insatiable  thirst  arises;  a  sense  of  constriction  is  experienced  in  theobest; 
the  breathing  is  oppressed;  the  pulse  is  fet-ble  and  vacillating;  great  anxiety  and 
restlessness  exist;  the  tendons  twitch;  the  niiiul  wanders,  or  is  furiously  delirious;  and 
death  soon  closes  the  scene.  In  the  worst  cases  of  the  alfection,  a  universal  yellow- 
ness of  the  skin  is  observed,  imd  the  parts  are  not  only  frightfully  swollen,  but,  if 
the  patient  survive  some  hours,  large  vesicles  appear  upon  the  surface,  containing 
bloody  serum,  and  indicating  the  approach  of  mortification.  When  death  does  not 
take  place  for  a  considerable  number  of  days,  largo  abscesses  form  in  the  ceilubir 


■ubstance  and  among  the  niusdes,  and  the  system  gradually  sinks  tinder  the  result- 
ing irritation. 

The  appearances  presented  in  tlie  Iwdiea  of  those  vrho  die  from  the  effects  of  this 
poison  are  pretty  uiiilbnn.    In  tiie  birds,  nilibits,  «j;iiiiiea-|iig)s,  iiud  dogs  experimented 
upon  by  Dr.  Mitchell,  extravasation  of  blood  tmd  softening  uf  the  tissues  in  the 
neighborhood  of  the  bite  were  almost  invariablj'  observud  ;  the  brain  and  8|)inal  cord 
>»ere  more  or  less  injected  ;  the  heart  was  distended  and  flabby;  the  lungs  were  some- 
times engorged;  and  the  intestines  were  oce!isioii:dly  eeeliymosed.     In  several  in- 
stances the  kidneys  were  acutely  congeste<l  and  (illed  with  lilood.     Tlie  ureters  and 
bladder  oontaine<l  sanguineous  urine.     The  blood  in  the  heart  and  vessels  was  dis- 
wlvod,  and  of  a  dark  color. 

The  genus  Iritjonocfjihalus  includes  several  species,  of  which  tlie  water  moccasin, 
or  colton-moath,  and  the  cojiperbead,  are  the  ni«)st  iniportant.  They  have  no  rattles, 
but  Hie  ui)per  jaw  is  armed  with  poisonous  fangs,  and  their  bite  is  very  deadly.  The 
cottou-rnoutli  snake  is  met  with  extensively  in  the  Southern  States,  its  northern  limit 
being  llie  I*e<lee  River  iu  North  Carolina,  Professor  Holbronk  states  that  it  is  the 
terror  of  the  negroes  about  the  rice  plantations,  being  more  dreaded  by  them  than 
the  rattlesnake,  which  attacks  only  wlu-n  irritated,  whereas  the  water  moccasin  makes 
War  on  everything  that  conies  within  its  reach. 

Of  the  genus  elap.'<,  the  only  spei-ies  kn^twn  in  this  country  is  the  elaps  fulvius, 
whose  Ixnly,  twenty  inches  in  length,  is  of  a  bcautil'ul  re<l  color,  surroaiuled  with 
blaik  rings,  marginetl  with  yeUow.  Its  upjicr  jaw  is  nrnicd  on  each  side  with  a  per- 
nuiii-ntly  erect  poisonous  fang.  It  is  found  chietly  in  ibe  Southern  States,  iu  sweet- 
polalo  lields,  and  is  so  gentle  in  its  habits  as  to  l>e  regarded  as  almost  harmless. 

Tlie  most  noxious  serpent  in  the  East  Indies  is  the  rubra  di  capt^llo,  the  spectacled 
or  hooded  snake,  of  which  there  arc  a  nuiubL-r  of  varieties,  all  distinguished  for  their 
venomous  properties.  Tlie  eflects  of  its  bite  are  very  similar  to  those  of  the  rattle- 
iDiike,  only  that  they  are  generally  somewhat  more  tardy,  and  accompanied  by  less 
•welling.  The  poison  is  of  a  semi-transparent,  yellowish  appen ranee,  not  unlike  olive 
Bfl.  Il  has  been  known  to  kill  a  large  dog  iu  less  than  twenty  minutes  ;  and  in  the 
case  of  the  keei:)er  at  the  Zoological  Gardens  in  London,  vilw  was  bitten  by  a  cobra 
on  the  root  of  the  nose,  «leath  occurred  iu  ruuet^'-flve  minute's.  The  internal  viscera 
WW  found,  on  dissection,  to  be  intensely  congested,  and  the  bloml,  which  was  dark, 
alkaline,  and  fluid,  emitted  a  pei'uliarly  aciil  and  sickening  smell.  In  an  instance 
observed  by  Sir  (ieorge  ISallingall,  a  girl,  a  native  of  lirdia,  ex|»ircd  in  a  quarter  of 
an  hour  after  she  had  been  bitten  by  a  serixnit  of  this  kind,  notwithstanding  the  ex- 
cisiou  of  the  injured  part,  and  tlie  exhibition  of  large  quantities  of  ammonia. 

In  Kuroj>e,  the  vipi'r  is  the  most  venomous  serjjent  known.  It  is  rare  in  England, 
but  suHkicntly  common  in  France,  S|»ain,  and  Italy,  as  well  as  in  several  of  the 
more  aorthern  States  of  the  Old  World.  The  poison,  which  has  a  yellowish,  oily 
*ppe»nuice,  may  be  swallowed  alruost  with  im|ninity,  jirovided  there  is  no  abrasion 
uiwn  the  mouth.  It  is  most  active  in  hot  weather,  killing  small  birds  and  animals 
alnioitt  instantly.  Applied  to  the  human  subject,  it  causes  acute  {win  and  diffused 
swetiiug,  followed  by  a  putfy,  0B<lematou8  state  of  the  subcutaneous  cellular  8ul> 
stance,  and  a  livid  and  vesicated  condition  of  the  skin.  The  general  symittoms, 
which  seldom  manifest  themselves  under  three-quarters  of  an  hour  to  an  hour,  l>ear 
B"  doRc  a  reseml)lance  to  those  produced  by  tbe  wound  of  the  rattlesnake  as  to 
render  it  unneeessiiry  to  ilescrilw  them. 

A  ^rcttt  deal  has  been  written  concerning  the  trpatmenl  of  wounds  inflicted  by 
▼euomous  serpents,  and  yet  there  is  not  a  solitary  reliable  remedy.     The  fact  that 

many  articles  have  been  recommenrled  as  specifics  clearly  shows  that  these  lesions 
„  Soften  so  slight  as  not  to  reqtiire  any  treatment  at  all,  the  unpleasant  effects  gene- 
™'>"  passing  off  spoMttmeoiisly  in  a  few  hours,  either  ln'cause  the  poison  has  not 
»*Pn  iutroiliiced  in  suiRrient  quantity,  or  because  it  has  not  been  noxious  enough  to 
pro<lupp  any  serious  harm.  The  first  thing  to  be  done,  as  far  as  the  part  is  con- 
cern^Mi,  is  to  constrict  the  limb  as  tightly  as  possilde,  a  short  distance  above  the 
wound,  which  is  then  to  be  instantly  excised  and  cuppeil,  the  glass  being  retained  as 
'•^gaa  the  blood  is  disposed  to  flow,  when  the  surface  should  be  well  washed  with 
dilute  tincture  of  iodine,  the  same  remeily  being  thoroughly  applied  to  the  skin  over 
the  whole  extent  of  tlie  swelling.  Subsequently,  warm  water-dressing,  medicated 
with  laudanum  and  acetate  of  lead,  will  form  the  most  suitable  application. 
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Tlie  practice  of  siickinj;  the  wound  is  of  great  auliqulty,  and  there  have  been  men, 
froia  lime  to  liiije,  in  dillerunt  jmrts  of  tlie  world,  who  liave  made  it  their  si^ecial 
occupation.  The  Psylii,  of  .\frica,  and  tlie  Mars:,  of  Italj',  acquired  great  celebrity 
for  thttir  skill  in  this  t>articular  hraueh  of  busiucss,  and  the  custom  still  prevails 
among  many  of  the  Indian  tril>e8  of  this  continent.  The  operation,  however,  cannot 
be  porforraefl  with  safety  if  there  is  any  abrasion  upon  the  lips  or  in  the  mouth,  and 
should,  therefore,  always  give  way  to  the  cuiiping  glass. 

The  late  Professor  Hrainard,  of  Chicago,  suggested  subcutaneous  injections  of  a 
eolntiim  of  iotline  for  the  purpose  of  destroying  the  poison.  The  only  objection  to 
the  procedure  is  tine  difllculty  of  ailuiiidstering  the  remedy,  such  accidents  nearly 
always  occurring  in  places  remote  from  the  apothecary  and  the  surgeon. 

Tain  must  be  relieved,  and  the  strength  supported  by  morphia  and  alcohol,  the 
latter  being  given,  in  any  of  its  more  common  forms,  to  the  utmost  possible  extent 
compatible  with  the  patient's  power  of  endurance.  Whiskey'  is  the  great  remedy 
among  the  mountaineers  of  this  country  for  this  class  of  wounds,  and  there  can  bo 
no  (juestion  that  it  is  entitled  to  great  consideration.  The  treatment  should  be 
rapidly  [lushetl  to  gentle  inebriation,  though  such  an  ot'currence  is  seldom  to  Ihj 
looked  for  when  there  is  such  marked  depression  of  the  general  system  as  so  often 
attends  this  lesion-  Ammonia  may  occasionally  be  advantageously  combiuwl  with 
the  alcohol  on  account  of  its  diffusible  stimulating  properties.  When  there  is  ex- 
cessive prostration,  along  with  great  gastric  irritability,  enemata  of  brandy  and 
laudanum  should  be  employed.  Olive  oil  has  been  highly  recommended  as  an  anti- 
dote against  snake-bite;  but  experience  has  shown  that  it  possesses  no  such  virtues. 
In  the  Kast  Indies,  the  Taujore  {>dl  formerly  enjoyed  great  celebrity  in  the  treatment 
of  wounds  inoculated  with  the  poison  of  tin-  colira  di  capello  and  other  noxious  ser- 
|>cnts,  its  efficacy  iHiing  supposed  to  depend  upon  the  arsenic  which  enters  into  its 
composition.  Fowler's  solution  has  also  been  much  lauded  for  its  supposeii  neutral- 
izing qualities,  es[ieeially  of  the  [>oi3on  of  the  fcr-de-lance,  a  venomous  seri>ent  in 
the  island  of  St.  Lucia;  it  is  administered  every  tliree  hours  in  doses  of  two  dra<'hra9 
along  with  a  small  quautitj^  of  laudanum,  until  active  vomiting  and  purging  ar« 
induced.  But  none  of  these  remedies  are  reliable,  and  my  opinion  is  that  no  time 
should  be  wasted  upon  their  exhibition. 

In  the  first  edition  of  this  work  attention  was  directed  to  the  use  of  Bibron's  an- 
tidote, as  it  has  been  culled — a  mixture  of  bromine,  iodide  of  potassium,  and  bichlo- 
ride of  mercury — as  a  means  of  neutralizing  the  eilects  of  the  poison  nf  the  rattle* 
snake;  but  it  has  been  ascertained  by  Dr.  Mitchell  that  it  possesses  no  such  properties) 
nor  are  arsenic  and  ammonia,  or,  indeed,  any  other  articles  of  the  materia  medica, 
80  far  as  we  know,  endowed  with  such  virtues.  In  regard  to  topical  remedies,  he 
found,  experimentally,  tlial  iodine,  injected  HulK?utaneously,  exerted  a  great  intlueuc« 
over  the  lucal  effects  of  the  venom,  but  none  in  pi-eserviug  life  or  <lefending  the 
system  at  large.  Some  simple  astringents  also  possess  this  power,  and  are  as  uscf\i] 
as  iodine  itself.  Carbolic  acid,  injected  iuto  the  envenomed  tissues,  sometimes  dela3'8 
the  fatal  result,  and  usually  lessens  the  local  hemorrhage.  Among  the  internal  stinm* 
lants,  he  assigns,  in  common  with  all  Americiui  practitioners,  the  highest  position  to 
alcohol,  looking  upon  it,  not  as  a  chemical  antidote,  or  neutrnlizer  of  the  venom,  buf 
as  a  great  suj>porter  of  the  vitid  forces.  VVMiou  the  patient  is  too  weak  or  too  siclj 
to  swallow,  he  recommends  it  to  be  given  as  an  enema ;  and  he  also,  in  that  event, 
advises  the  inhalation  of  hot  alcohol,  or  even  of  ether,  as  a  means  of  reexciting  the 
flagging  energies  of  the  system.  In  a  severe  case  of  rattlesnake  poisoning,  recently 
under  the  care  of  Dr.  Moorman  and  Dr.  Fnqna,  large  rpiantities  of  iodide  of  potas- 
sium conjoineil  with  alcoholic  stimulation  seem  to  have  lieen  nttended  with  marked 
benelit,  the  patient  making  a  good  recovery,  although  the  limb  was  en(»rmnuKly 
swollen,  and  the  system  greatly  exhausted.  When  the  immediate  effects  of  the 
poison  have  passed  ofl",  quinine  and  a  nutritious  diet  will  be  neeessarv,  along  with 
spirituous  stimulants,  to  aid  restoration.  Dr.  Mitchell  has  ascertained,  by  direct 
experiment,  that  carbolic  acid  and  the  sulphites  of  soda  and  lime  possess  no  antidotal 
power. 

Finally,  it  may  be  observed,  in  regard  to  the  sn-called  antidotes  for  snake-bite,  that 
the  remedies  which  have,  from  time  to  time,  been  invested  with  this  virtue,  doubtless 
owed  their  temporary  reputation  to  the  fact  that  the  oaj»es  in  which  they  were  used 
were  cases  of  a  cituiparativety  slight  character,  which  would  probably  have  recovered 
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us  well,  or  nearly  as  well,  witiiotit  us  with  tbeir  use.     The  history  of  surgery  cer- 
Uinly  warrants  this  c:oiidusiou. 


8.   WOUNDS  INFLICTED  BY  UABID  ANIMALS. 

There  is  a  peculiar  disease  in  man  ami  animals  known  by  the  name  of  hyilrophobia, 
its cli»racterislic  syniploms,  at  least  in  tin-  hiniKin  sulyeet,  liting  a  dreail  uf  water, 
ti  the  term  by  which  it  is  generally  ilosi^nated  literally  signilies.  It  is  ilue  to  the 
infliitnce  of  a  particular  poison,  geiierated  by  certain  auiiuMls,  and  capable  of  propa- 
gating the  disease  by  inoculation.  Of  the  nature  of  this  ])oison  all  that  is  known  is 
that  it  IS  contained  in  the  saliva,  and  that,  after  having  jvniaiiieil  latent  for  some  time 
in  tlif  wounde<l  part,  it  is  absorbed  and  carried  into  the  syslem,  where  it  produces 
the  peculiar  etfects  by  which  the  malady  is  distinguished. 

That  the  virus  of  hydropbobin  resides  in  llic  saliva,  or  in  the  saliva  and  other 
BfiCTiliouB  of  the  mouth  and  fauces,  has  been  fully  established  by  ex|X'rimonts  ujion 
tbf  inferior  animals.  Thus,  Dr.  Ziue  inocuhtted  a  dog,  cat,  hare,  and  cock,  with  the 
sAJivaof  a  rabid  dog,  and  readily  induced  the  disease.  Siuiilar  results  followed  the 
iuvestifi^tions  of  Pepuy,  Youatt.  and  other  veterinary  surgeons.  The  former  of  these 
writers  rubbed  a  sponge  wet  with  the  saliva  of  a  mad  dog  upon  the  sore  of  a  sheep, 
which  Bubsequentiy  [>erishe<l  from  hydniphr>bia;  and  the  hitter  communicated  the 
affection  frf)m  one  brute  to  another  by  means  simjily  of  n  silk  thread,  iraprogaated 
with  this  Ibnd  and  used  as  a  seton.  While  hydrophobia,  however,  may  l>e  readily 
propagated  in  this  manner,  we  Rre  ignorant  as  to  the  precise  source  of  the  f)oison, 
wbellier,  although  it  is  contained  in  the  saliva,  it  is  really  secreted  by  the  salivary 
glamlu,  or  whether  it  is  derived  from  the  mucous  mcmhraiie  of  the  mouth  and  fauces. 
Tlte  former  supposition  is  certainly  the  more  plausible,  but  the  fact  cnuld  only  be 
vprifiwl  by  taking  the  fluid  directly  from  one  of  these  organs,  an  experiment  which, 
80  I'ar  as  1  am  aware,  has  never  been  jterformcd. 

There  are  certain  animals  wliich  have  the  faculty  of  generating  the  iJoison  of 
hyilrophobia  spontane<»usIy  ;  they  belong  chielly,  if  not  cxchHively,  to  the  canine 
hilie,  and  consist  of  the  drtg,  wolf,  fox,  jackall,  and  badger.  The  cat  is  eomuionly 
siippiised  to  possess  a  similar  power,  but  this  is  still  a  mooted  question.  Man  and 
other  animals  do  not  ])roiluce  tlie  virus  spoutaneously,  but  are  susceptible  of  the 
tliwast,  and,  with  the  exception  of  man,  ai'e  jtrobably  all  eajiable  of  propagating  it 
when  uuder  its  influence.  Breschct  repeatedly  provoked  the  malady  In  dogs  by 
inserting  the  saliva  of  rabid  horses  and  asses ;  and  several  cases  have  beeu  reported  of 
human  In-ings  having  suilered  from  the  bite  of  rabiil  horses  and  pigs.  It  is  uncer- 
tniu  whether  hydrophobia  can  be  comtuuuic.ateil  from  one  person  to  another.  In  the 
taweofMr.  Wheeler,  a  dresser  at  Guy's  Hosjiilid,  Loudon,  who  was  bitten  by  a  rabid 
P&titnt,  no  ill  etfeets  followed,  and  I  know  of  no  well-authenticated  instance  of  the 
'lisease  having  been  induced  in  this  wise.  Rabbits  and  similar  animals,  as  well  as 
l^i'wls,  siHJu  die  from  inoculation  with  this  poison,  without  exhibiting  any  of  the  ordi- 
"Afy  symptoms  of  hydrophobia. 

The  inoculation  in  hydrophobia  is  usually  eflccU'd  by  a  tooth,  which,  however, 
iiml  not  necessarily  jwuetrale  the  true  skin,  as  the  disease  may  readily  be  communi- 
caled  by  the  slightest  scratch  or  abrasion.  An  instance  has  Ix-en  reported  where 
floalh  was  produced  by  the  licking  of  a  wart  u[>on  the  face,  l)v  a  little  poodle  sup- 
P<>sed  to  be  lab<jring  under  rabies.  It  is,  indeed,  not  iuiiuobaMc  that  the  disease  may 
be  comnninicated  merely  b}^  the  contact  of  the  saliva  of  a  hydrojihobic  animal  with 
l©'*"'"!  skin  ami  mucous  membrane.  It  is  ahso  supposed  to  be  j)ossihle  that  a  mother 
"my  transmit  the  atfcction  to  her  infant  ihrough  her  own  milk.  Cases  now  and  then 
W-Tiir  which  lead  to  the  suspicion  that  the  disease  may  be  induced  by  dogs  ajid  other 
"uiuials  not  actually  mad.  but  simfily  enraged.  Finally,  ext»ei  iments  have  bteu  jxr- 
f'jrincd  which  go  to  show  that  the  morbid  saliva  may  be  a<lmit)istereil  internally  with 
tsntire  impunity. 

Ii  is  notorious  that  many  of  the  persons  bitten  by  rabid  animals  do  not  contract 
'j.Vilrophtjbia,  the  saliva  containing  the  s|)cciric  virus  being  no  doubt  wiped  otf  as  the 
t^-Hh  (lenetrate  the  clothes.  Hunter  and  Hamilton  supposeil  that  out  of  twenty  or 
thirty  persons  bitten  only  one  would  take  tlie  disease,  an  estimate  altogether  too  low. 
Thw  wounrls  inflicted  by  rabid  wolves  are  mm-h  more  dangerous  than  those  of  rahid 
dogs,  the  differences  being  doe  to  the  fact  either  llvnt  the  virtis  of  the  former  animals 
U  more  virulent  than  that  of  the  latter,  or  else  that  wolves  generally  seize  hold  of 
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the  exposed  parts  of  the  bodj^,  as  the  face,  neck,  and  hands,  whereas  dogs  more 
gent-ruily  infix  their  teeth  into  those  that  are  covered.  Ul'  114  persons  bitten  by 
rabid  wolves,  07,  according  to  Sir  Thomas  Watson,  die<l  of  hydrophobia. 

The  period  of  latency  of  Ibis  tiiseaHe  varies  from  a  few  weeks  to  several  months. 
In  89  cases,  analyzed  liy  Itr.  BlntclifVird  and  Ih".  Spoor,  of  Troy,  the  average  i>eriod 
w:is  about  seventy  days,  the  luiuimum  in  23  cases  was  thirty  days  an<l  under,  and  the 
ra.iximiira  in  G  tnses  was  upwiuds  of  two  hundred  days.  In  ti«e  only  three  cases 
of  h3Hlrophobia  ihat  I  have  ever  sein,  the  disease  appeared,  in  two,  at  the  end  of  four 
weeks,  and  in  the  other  nine  nioiitlis  from  the  date  of  the  inoculation.  In  an  instance 
under  the  care  of  Dr.  iJemind,  (jf  this  city, the  patient,  a  man,  aged  twenty-six,  ha<l  been 
bitten  eighteen  months  pre^-iously.  Dr.  J.  W.  Lodge  has  reported  to  me  tlie  particulars 
of  a  case  of  hydrophobia  in  a  child  three  jears  old,  in  which  the  period  of  latency  wns 
precisely  seven  weeks.  According  to  John  Hunter,  the  extremes  range  from  thirty 
days  to  eighteen  months.  Wcnderbnrg  has  related  an  example  where  the  (toison 
remained  quiescent  for  four  years;  Breva,  one  of  five  years ;  and  Bardsley,  one  of 
twelve  years;  each,  apparently,  well  authenticated.  The  time  of  incubation  is  gene- 
rally conBiderably  shorter  in  animats  tlmn  in  man,  and  in  very  young  persons  than  in 
adults. 

Although  a  considerable  period  always  elapses  between  the  inoculation  and  the 
appearance  of  hydrophobic  symptoms,  it  is  extremely  probable  that  the  virus  is 
speedily  abMorlietl  into  the  system,  though  some  time  is  necessary  to  develop  its 
zymotic  properties.  What  counteiiaTices  this  view  is  that  nearly  all  the  other  known 
poisons,  when  brought  in  contact  with  the  living  tissues,  are  promptly  absorbed,  so 
as  to  make,  sooner  or  later,  tlieir  pecuHar  impression  upon  the  constitution.  The 
poison  of  the  rattlesnake  is  taken  up  almost  instantaneonslj',  and  the  probability 
is  that  the  same  is  true  with  respect  to  the  virus  of  smallpox,  measles,  scarlatina, 
and  other  zymotic  affections.  A  certaiu  period,  however,  is  necessary,  in  every  case, 
to  enable  the  poison  to  explode  ujton  the  gcnend  system,  or,  in  other  words,  to 
increase  its  viruience  and  extend  its  influence.  With  regard  to  the  virus  of  rabies, 
it  is  certaiu  that  the  disease  is  often  devclo|)ed  within  the  usual  period,  after  the 
most  prompt  and  coniplete  excision  of  the  bitten  parts. 

Many  persons  are  bitten  by  rabid  animals  and  yet  never  contract  the  disease,  the 
virus  having  either  been  exhausted  before  the  rencontre  takes  place,  or,  what  is  more 
probable,  having  been  wiped  off  by  the  clothes  in  the  act  of  inflicting  the  wound. 
In  this  way  more  than  half  of  those  bitten  occasionally  escape  with  impunity ;  but, 
on  the  itther  hand,  it  sometimes  happens  that  nearly  every  one  is  effectually  inocu- 
lated. It  is  not  impossible  that  idiosyncrasy  may  exert  an  important  influence  in 
the  production  of  the  disease.  It  is  well  known  that  this  is  true  of  other  zymotic 
poisons,  and  it  is,  therefore,  reasonable  to  suppose  that  it  may  also  hold  good  of  this. 
Of  flfly  dogs  inoculated  by  Dr.  Hertwich,  of  Berlin,  with  saliva  taken  from  a  rabid 
animal  of  the  same  spx-ies,  not  one  in  five  was  affected. 

Hydrophobia  is  not  jieculiar  to  any  age.  It  has  been  observed  in  infants  at  the 
llbreast,  in  children,  find  at  every  i.ieriod  of  a<lult  life.  In  tlie  Transactions  of  the 
American  Pliilosophioal  Society  are  the  jiarticulars  of  a  case  in  a  man  of  seventy- 
three.  Women  are  eqnally  a,s  subject  to  tlie  disease  as  men,  and,  if  they  suffer  less 
frequently  frf>m  it  than  they  do,  it  is  simply  because  they  are  less  exposed  to  the 
attacks  of  rabid  animals.  It  prevails  in  all  countries,  in  all  climat-es,  and  .it  all 
8ea84">ns  of  the  year.  Northern  Knrope,  however,  has  fnrnisliod  a  greater  nnmlier  of 
cases  than  perhaps  any  other  part  of  the  worl<l.  It  is  also  friHinently  met  with  in 
England  ;  sind,  as  a  general  rule,  it  is  more  common  in  northern  than  in  southeni 
regions.  Thronghout  the  West  Indies  it  is  comparatively  rare,  although  the  number 
of  dogs  tliere  is  unusually  great  as  compartd  with  the  number  of  inhabitants.  Ily- 
drophohia  is  more  common  in  Canada  ami  New  England  than  in  the  Southern  States 
of  the  Union.  Of  302  cases,  recently  analyzed  by  Bouley,  H9  occurred  in  spring,  74 
in  summer,  04  in  autunm,  and  1^  in  winter,  thus  showing  that  the  influence  of  season 
is  comparatively  slight. 

The  .symptoms  of  rabies  necessarily  divide  themselves  into  local  and  constitutional ; 
or  those  furnished  by  the  wounded  part,  and  those  afforded  by  the  system,  after  the 
.absorption  of  the  sjiecilic  virus. 

The  wound  inflicted  by  a  rabid  animal  generally  heals  as  kindly  as  any  similar 
wound  made  by  a  sound  animal ;  the  scar,  i>erhaps.  remaining  a  little  red  and  tender, 
aa  it  usually  dues  after  an  ordinary  bite,  but  exhibiting  no  other  peculiarity,  and : 
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srst^m  being  perfectly  free  from  diseaae.     By  and  hy,  however,  when  the  jieriod  of 
iflcubatiou  is  about  to  draw  to  a  chjse,  M»e  part  tH^gins  lo  itch,  bui-n,  or  smart,  and 
soon  Incomes  sore  and  irritable,  bot,  numb,  or  rigiil,  jiuin  darting  Ihrougti  it  iii  dif- 
ferent diret'tious,  and  sometiniea  extending  to  a  eonsiiileralile  diHluiiee  beyond  the 
«ite  of  injury,  as  from  the  hand  up  to  tlie  shoulder,  or  from  the  foot  to  the  knee  or 
groit].    Sometimes  a  retl  line   may   be  traee<l  in   tije  cUreetirjn  of  the  lym|ihiities. 
Oeca;5ion!dJy,  though  rarely,  the  cicatriee  o|jen.s.     Almost  simnUaneonsl^' with  the 
local  atfection,  evideuee  of  general  indiaposition  n|)petir8.     The  patietit  feels  unwell ; 
bis    Lead  aches ;  his  sleep  is  disturbed  by  unpleasant  dreams ;  be   feels  melaueholy 
and  depre8»e<l ;  and  he  has  oeeasiomd  attacks  of  chilliness,  with  a  highly  impressible 
slate  of  the  system.     The  poison  is  now  fairiy  Jit  work,  and  in  a  few  hours — gene- 
Tvily  from  ten  to  twenty-four — explodes  with  frightful   violeuee.      The   jicriod    of 
latency  is  passed ;  the  disease  has  reaehed  its  seroiul  stnge ;  the  dread  of  water  and 
tlie    dilBculty  of  deglutition  have  dtclared  themselves  ;  in  a  word,  hydrophobia  is 
fully  established.     The  patient,  on  atteraptiug  to  cirink,  is  suddenly  seized  with  spasm 
iu  tlie  throat,  and  finds  that  he  is  unable  to  swallow  a  particle  of  fluid ;  he  tries  and 
tries,  bat  every  effort  is  only  sncceetled  by  a  renewal  of  suffering,  and  presently  he 
dtslies  away  the  cup  as  if  it  were  charged  with  some  deadly  jKusun,  unwilling  again 
to  bring  it  to  his  lips.     Tortured  with  thirst  and  n  sense  of  dryness  of  the  mouth,  he 
will  rattier  endure  his  discomfort  than  subject  him^Jelf  to  t!ie  dreaded  spasm.    Should 
he  succeed  in  ftircing  down  a  little  water,  he  will  Ik;  instantly  seized  with  sufl'oeative 
cougb,  convulsive  tremors,  and  lividity  of  the  face,  compelling  him  to  jump  up  in 
bwl,  and   to   pant   for  breath.     The  painful  sensations  are  usually  referred  to  the 
throat,  and  are  often  accompante«l  by  a  feeling  of  constriction  in  the  chest,  dilliculty  of 
T«s]iiration,  a  disposition  to  sigh,  and  a  frequent  desire  to  clear  the  mouth  and  fauces, 
which  soon  become  clogged  with  an  inordijiate  secretion  of  thick,  viscid  s:diva  and 
mucus,  which  greatly  aggravate  the  patient's  sulfering.    A  t  this  Mt:ige  of  { he  di^e;ise, and 
generally,  indeed,  before  it  has  reached  this  point,  there  is  sujieradded  tr*  the  pre- 
noas distress  a  remarkable  Husceptibility  to  atiiiospherie  iinpiessions,  tlic  slightest 
contact  of  cold  air  being  a  source  of  profound  torture,  producing  a  sense  of  suffo- 
calion  and  even  violent  convulsions.     The  agony  thus  occasioned  is  somclinu?s  niucb 
greater  than  that  caused  by  the  attempt  to  swalluw  fluids.     The  least  opening  of  a 
<loor,  the  slightest  motion  of  a  fan,  or  even  the  smallest  whifl'  of  air  directed  from 
the  attcii'lant's  mouth  upon  the  body,  instnntly  brings  on  a  paroxysm  of  this  kind. 
Light  and  noise,  too,  are  always  offensive;  tind  hence  the  patient  usually  insists  upon 
his  room  being  kept  dark,  quiet,  and  closed.     The  mind,  at  this  stage,  is  peevish  and 
fretful;  and  nothing  that  can  be  done  pleases  the  sufl'erer,  who,  in  consequence, 
often  quarrels  wit ii  his  best  friends.     At  times  his  imagination  is  completely  per- 
verttK] ;  he  fancies  that  lie  hears  noises  and  sees  objects  that  have  no  real  exisif  uro  ; 
I'c  gvis  out  of  IkmI,  walks  about  the  room,  screams,  or  gesticulates,  very  much  like 
oncnilecled  with  delirium  tremens. 

In  the  last  stage,  which  is  eharactcrized  by  an  aggravation  of  all  the  previous 
svmpioms,  the  countenance  has  a  haggard  and  tli.stresset!  ap[»eiirance.  horror  and 
anxiety  being  depicted  on  every  feature.  The  jjupils  are  dihited,  and  the  eyes  have 
a  Ril.l,  glnring  expression;  the  tongue  is  dry  and  |>arcbed  ;  the  voice  is  hoarse  and 
swill,  almost  like  that  of  a  dog  ;  the  respiration  is  short  and  p;inting  ;  more  or  less 
delirium  is  present,  ollen  amounting  to  complete  mania ;  the  strength  is  much  im- 
fiaired;  and  the  puise,  small  anil  feeble,  beats  from  one  hundred  and  thirty  t«i  one 
huinlre*!  and  sixty  in  the  minute.  Thus  the  disease  progres.ics,  paroxysm  alter  |tar- 
oxysnij  recurring  until  the  frame  is  worn  out  by  exhansjtion,  deatii  usually  tnking 
place  suddenly  in  a  fit  of  suffocation.  Occasionall}'  a  slight  calm  is  ex|>erienced  a 
f*w  hours  before  the  fatal  event;  the  spasms  jdmust  com[iletely  subside,  tin*  pttwer 
of  swallowing  returns,  the  mind  becomes  clear,  ami  tlie  patient,  pcrhnps.  sinks  into 
*  Iraiiquil  slwp.  The  duration  of  the  attack  varies  from  eighteen  hours  lo  a  week, 
tlie  average  being  al)out  three  clays. 

lu  a  case  of  h3(lro|>hobia  which  I  attended  in  l.'(42,  the  patient,  a  young  man, 
t^euty-one  years  of  age,  was  attacked  pr«>cisi.-ly  four  weeks  sifter  having  been  bitten 
^  llie  lell  hand  by  a  rabid  dog.  Wlien  1  first  saw  him  tbc  disease  wri.s  already  in 
"■«  second  stage,  well-marked  symptoms  h.nving  apfieared  the  [irevious  dny.  The 
•lUficuliy  of  swallowing  and  the  morbid  sensibility  of  the  skin  were  present  in  a  high 
<l*jfree.  Every  effort  at  drinking,  nay,  the  very  mention  of  flni<l  id'  nny  kind,  and 
llteitttempt  to  raise  the  glass  to  the  lips,  caused  violent  convulsions  ;  the  countenance 
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w'ls  flushed  and  tumid ;  the  eye  red  and  suffused ;  the  mouth  parched ;  the  th: 
I'lnggtd  witb  viscid  muoiis;  tlie  pulse  frequent  imd  rather  strung;  the  respiration 
hurried  ;  the  thirst  and  restlessness  intense;  the  mind  exeeedingly  i*eevish  ami  irrita- 
ble ;  and  the  sensibilitj' of  the  skin  so  exalted  tlnit  the  slightest  ai>pruach  to  u  eurrcut 
of  air,  inapprecijiltle  by  any  one  else,  produced  the  most  horrible  torture.  The 
ihuhility  t<i  bear  lijjht  mid  noise  was  also  very  great.  The  h.ind  felt  numb  ami  painful, 
altliougl)  the  wound  had  not  reopened.  These  symptoms  gradually  progresstil,  iu- 
creasing  steadily  iu  severity,  until  towards  the  end  of  the  third  day  from  tJie  alJ^iek, 
when  tiie  young  man  expired  in  a  state  of  complete  exhaustion.  The  puUe,  during 
the  latter  stage  of  the  malady,  was  exceedingly  irregular,  and  upwai"ds  of  one  hun- 
dred and  tilly  in  the  minute;  the  breathing  was  short  and  panting;  and  the  mind 
was  excessively  agitated  and  distressed,  but  clear  and  intelligent,  except  when  a 
convulsion  was  about  to  occur.     The  voice  was  not  materi;illy  affected. 

It  is  impossible  to  mistake  hydrophobia  for  any  other  iliitease.  The  dread  of  water, 
the  didlculty  of  deglutition,  and  the  sulfering  occasioned  by  the  contact  of  cold  nir^ 
are  always  sulDcieutly  diagnostic  of  the  affection,  even  when  no  history  of  it  can  bee 
obtained. 

The  tli-saeclion  of  |>ersong  dead  of  this  disease  has  thrown  no  light  upon  its  seats 
and  pathology.  In  the  case  of  a  young  man  of  twenty-loui",  who  died  in  1840, 
nine  mouths  after  he  had  been  bitten  on  the  hand,  and  whose  body  I  ndsisted 
examining,  no  lesion  whateA-er  could  be  detected  by  the  closest  scrutiny.  The  mou 
fauces,  pharynx,  and  (esophagus,  the  larynx,  trachea,  and  bronchial  tubes,  when 
<liseaae  might  naturally  be  supposed  to  exist,  uwder  such  circumstances,  were  per 
fcctly  free  from  morbid  appearances.  The  brain  and  spinal  eord,  lungs,  stomach, 
bowels,  and  other  viscera,  were  equally  sound.  Oceasiormlly,  especially  in  protracteJ. 
instances,  the  membranes  of  the  brain  have  been  found  congested,  and  the  ventricles 
partially  filled  with  serum.  The  stomach,  oesophagus,  and  pharynx  have  also  l)een 
found  inflamed;  and  several  cases  are  mentioned  where  pus  was  discovered  in  some 
of  the  larger  joints.  Very  little  reliance,  hovvever,  it  seems  to  me,  should  Ite  placed 
upvui  such  reports,  especially  when  we  consider  the  loose  manner  in  which  most  of 
them  are  ilrawn  up,  and  the  fact  that  comparatively  few  men  are  competent  to  make 
accurate  dissections. 

The  prognQitiH  of  hydrophobia  is  always  bad,  the  disease  invariably  ending  fatally 
There  is  no  case  of  recovery,  of  a  reliable  character,  upon  record-  I  know  that  a 
number  of  instances  have  Itcen  published  in  which  the  patient  is  said  to  have  got 
well,  but  there  is  not  a  single  one,  so  far  as  my  information  extends,  that  can  with- 
stand the  test  of  scientific  scrutiny. 

The  period  at  which  death  occurs  is  generally  very  short.  The  average  in  72 
cases,  analyzed  by  L)r.  Blatchford  and  Dr.  Spoor,  was  three  daj's.  Of  120  cases, 
collected  by  Dr.  .J.  L.  Smith,  of  New  York,  fifv  |)eri9licd  in  from  one  to  two  days.  In 
some  instances  the  disease  proves  fatal  during  tlie  first  twenty-four  hours,  while  in 
others  this  event  does  not  hai)|)en  until  the  tenth  day,  although  when  postpoQ< 
late  it  necessarily  creates  some  daubt  as  to  its  true  nature.  

In  the  Ireatmnnl  of  this  variety  of  poisoned  wound,  reliance  must  be  placed  solely 
upon  preventive  measures  ;  for,  as  has  just  been  stated,  when  the  disease  is  once 
develiiped,  there  ia  no  possible  chance  of  doing  anything  more  than  mitigating  the 
suffering,  and  even  that  only  in  a  slight  degree.  If,  as  I  have  supposed,  it  lie  true 
that  the  jioifion  is  speedily  absorbed  after  being  brought  into  contact  with  the  living 
tissues,  the  im|)ortance  of  prnmptly  dislodging  it  cannot  be  loo  forcibly  impresse*! 
upon  the  attention  of  the  practitioner.  As  soon,  therefore,  as  such  a  ease  is  pre- 
sented to  his  notice,  the  injured  pnrt  should  be  thoroughly  excised,  care  being  taken 
to  embrace  a  porticm  of  the  sound  tissues.  The  flow  of  blood  is  then  to  be  encoun»ged 
with  a  cupping  glass,  retained  for  some  lime,  when  the  raw  surface  is  well  cleansed, : 
and  iniiHediately  ennt<'rized  with  nitrate  of  silver.  If  the  teeth  of  the  rabid  nnimnl 
ha^ve  penci  ruled  between  two  bones,  as,  for  example,  when  the  bite  has  been  inflicte<i 
upon  I  he  hand,  excision  must  be  performed  with  imreRscd  care,  otherwise  a  portion 
of  tlK'  virus  will  almost  bo  sure  to  be  left  behind.  In  such  a  case  it  might  become  a 
nice  question  to  determine  whether  the  operation  shouhl  not  l)e  made  to  ineltide  a 
portion  of  the  bones  also;  for  almost  any  local  sacrifice  is  justifiable  to  secure 
immunity  from  so  horriltle  a  disease.  It  wouM  seem  from  the  observations  of  Mr. 
Yoiuitt  and  Mr.  lilane,  two  eminent  veterinary  surgeons,  that  there  is  no  remedy 
which  so  certainly  neutralizes  this  poison  as  nitrate  of  silver.    The  former  of  these 


vritors,  whose  opinion  is  entilk-d  to  the  greatest  respect,  on  account  of  his  Inrge 

experience  in  the  treatment  of  canine  nnidnoss,  lias  rtptutedly  emphjycd  this  urtiele, 

under  these  circnmslances,  in  liis  own  case,  and  such  is  his  eoiiHih-nee  in  its  viiliies 

that  he  regards  it  in  the  light  of  a  speciflc.     His  plan  is.  to  eit.-uuse  tlie  ])art«  well  in 

ihe  first  iiiiitanee  with  soap  and  water,  and  then  to  n.se  the  canstic  most  thoroiiirhly, 

previously  enlarging  the  wound,  if  necessary.     If  I  were  nnself  so  unfoitunate  as  to 

tecfive  such  an  injury,  I  should  cerlainly  feel  more  confidence  in  my  escape,  if  the 

wounded  parts  harj  Ix^en  excised  and  cupped  prior  to  the  CHuterizntion. 

Excision  should  also  be  inactiseit  even  when  the  iujured  part  has  been  neglected, 
or  imperft'Clly  removt-d  in  the  tirst  instance,  it  being  well  known  that  the  ijulividual 
may  e8Caj)e  the  constitutional  etlects  of  the  disease  after  the  won  ml  hnn  begun  to 
fpster,  or  at\er  it  has  [lartially  reopened.  Hut  eveu  if  there  were  no  hope  of  ])revt'nitiug 
(lie  dcvelopnaent  of  the  disease  Vty  this  procedure,  it  should,  nt  veilheless,  be  prsiftiswl, 
if  for  uo  other  reason  than  the  southing  efl'fCt  it  would  exert  upon  the  mind  of 
the  poor  sutferer.  Everything  tending  to  allay  his  fears  and  contriluile  to  his  hajipi- 
ness  is  justifinl)le  under  such  tryiug  circninstances.  ]f  the  symptoms  of  hydro- 
phobia, however,  are  already  developed,  neither  such  an  operation,  nor  even  the 
amputation  of  the  limb  above  the  site  oi'  injury,  will  be  of  any  permanent  service. 

\Vben  the  poison  has  reached  the  system,  and  has  evinced  its  explosive  efleets,  no 
treatment,  however  judiciously  and  i>erseveringly  conducted,  can  be  of  any  avail  as 
a  curative  agent.  The  experience  of  two  thousand  five  hundred  years  fully  attests 
the  truth  of  this  statement.  There  is  hardly  any  article  of  the  materia  medica, 
vegetable  or  mineral,  tluit  lias  not  bci-n  used,  either  singly  or  comljinedl^',  in  this 
disease,  and  yet  no  instance  has  ever  occurre<l  in  which  any  permanent  benefit  en- 
sued. 

To  relieve  the  frightful  suffering  from  the  disease,  chloroform  and  ether,  either 
alone,  or  variously  combined  with  each  other-  mnr|»hia,  in  hirge  qitantities  in  the 
form  of  hyiMKlormic  injections,  frequently  repented;  the  apjilicaiiun  of  steam  ion- 
veywl  to  the  patient's  Iwdy  as  he  lies  in  berl ;  and  the  exelusiou  of  cold  air,  noise, 
ami  light  from  the  apartment,  constitute  the  most  reliable  means,  (ieneral  bleeding, 
the  hot  bath,  and  tartar  emetic,  so  much  vaunted  by  some,  will  only,  as  a  general 
fulp,  expedite  the  fatal  issue,  without  affording  auy  decided  mitigation  of  the  sutftring. 
Opiiiin  is  of  no  use,  even  if  given  in  enormous  quantity,  as  tlu?  stomach  cannot  dis- 
6«>lTe  it.  An  ice  bag  stretched  along  the  spine  may  do  good  by  allaying  nervous 
excitability.  As  food  can  never  be  taken  in  any  rpiantity,  it  sliould  be  pre]wired  in 
the  most  concentrated  form.  Dr.  Fhysiek,  with  a  view  of  relieving  the  dyspna-n, 
ftii<i  preventing  siifTncatiDU,  advised  laryngolomy,  but  I  am  not  aware  that  it  has 
evLT  Iteen  practised,  or,  if  pr.'icti^ied,  that  it  has  ever  dfine  any  good.  It  certainly 
coald  not  cure  the  disease,  and  it  ailmits  of  doubt  whether  it  would  even  moderate 
tliegpnsm.  More  hM?nolit  will,  I  am  sure,  accrue  from  the  hypodermic  use  of  morphia, 
ill  allaying  the  terrible  distress,  mental  and  coriiorcal,  than  from  all  other  means 
combined. 

tiffdrnphobia  in  the  Dog. — In  concluding  the  sultjcct  of  hydrophobia,  a  few  remarks 
pi«y  Ik)  made  respecting  the  character  of  this  disease  as  it  oecurs  in  the  dog,  as  it  is 
important  for  the  practitioner  to  be  aide  to  judge  of  the  probability  of  his  having 
'«<'n  raad  in  the  event  of  his  having  bitten  a  human  being. 

How  ilie  disease  originates  in  the  dog,  one  of  tlie  animals  in  which  it  is  generated 
'l'f*ntnneou8ly,  is  not  ASCfrt[iine<l.  It  has  been  snpi>osed  that  sexual  abstinence,  the 
line  of  filthy  and  unwholesome. food,  too  close  confinement,  and  extremes  of  hfat  and 
Cold,  constitute  so  manj'  causes  of  the  malady;  Imt  it  is  obvious  that,  allhotigli  this 
*''3' be  true,  our  knowledge  at  present  amonuts  to  nothing  but  conjcft lire,  which 
fiirtlicr  and  more  carefully  ccmdneted  observation  alone  can  either  verify  <m- disprove. 
Tlie  average  period  of  incubaiion  is  about  forty  days,  Ihe  minimum  Ix-iug  a  fort- 
'"^'it.  ,nnd  tlie  maximum  three  months  and  a  half. 

The  early  symptoms  of  rabies  in  the  dog  are  thus  grnpliically  descrifx'd  by  Mr. 
Toiiatt;  "  In  the  greater  ninnJ»er  of  oases,"  he  remarks,  "there  arc  sullenness, 
•^flgetiiiess,  and  contiriual  shifting  of  posture.  When  I  have  had  op|>ortunity,  I 
have  [generally  foun«l  these  circumstances  in  succession.  For  several  suceessive 
bours  perhaps  he  retreats  to  his  basket  or  his  bed.  Hi«  sliows  no  disposition  to  bite, 
*iid  he  answers  tlie  call  upon  him  laggardl}'.  He  is  curled  up,  and  his  face  is 
buried  between  his  paws  and  his  breast.     At  length  he  begins  to  be  fidgety.     He 
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searolius  out  new  resting-places;  but  he  very  soon  changes  them  for  others.  He 
takes  again  to  Iiis  own  luM;  but  lie  is  continually  sbiiliiig  his  posture.  He  begins 
to  gazo  strangfly  about  him  as  hv  lies  on  his  \k-(\.  His  countenance  is  cloudcit  and 
suspicious.  Uti  eomc*  to  one  and  another  of  the  fuuiily,  and  he  fixes  on  tht-m  a 
steadfast  gaze,  as  if  he  would  read  tlieir  very  thoughts.  '1  feel  8trangel3'  ill,'  he 
Hcems  to  say :  '•  have  you  anything  to  do  witb  it  'f  or  you  ?  or  you  ?'  Has  uot  a  dog 
mind  ouougli  for  this?  If  we  have  observed  a  rabid  dog  at  the  comraeucement  of 
the  disease,  we  have  seen  this  to  the  very  life."  Delii'ium  is  an  early  and  charac- 
teristic symptom ;  the  dog  sees  imaginary  objects,  and  often  springs  at  them  with  a 
furious  dart;  he  is  restless  and  excessively  irritable,  gazing  wildly  around,  and  snap- 
ping at  everything  within  bis  reach.  The  siUiva  is  secreted  profusely,  and  collecting 
at  the  corners  of  the  toouth,  the  animal  makes  frequent  attempts  to  detach  it  with 
bis  paws;  his  apiietite  is  strangely  perverted,  and  he  will  sometimes  greedily  devour 
horsediuig,  or  even  his  own  excrements  ;  the  voice  is  changed  in  its  character,  Ijeing 
generally  hoarse,  and  more  or  less  shrill ;  the  eyes  are  singularly  bright ;  and  the 
thirst  is  intense  aud  insatiable,  the  dog  drinking  frequently,  and  having  no  fear 
whatever  of  water,  as  is  the  case  with  the  human  subject. 

The  disease  is  now  in  full  force,  and  tending  rapidly  to  a  fatal  issue.  The  mus- 
cular yiowers  iveing  greatly  exhausted,  the  animal  linds  it  dilllcult  to  sustain  himself 
tiiK»n  ills  limbs;  he  reels  and  staggers  ahaut  like  a  man  in  a  drunken  fit;  his  tail  is 
depresst'd,  aud  the  tongue  protrudc^l ;  I  lie  eyes  have  lost  their  brightness,  and  are 
of  a  dull,  ghissy  :i|)pearanee;  the  respiration  is  burned  and  panting;  finally,  worn 
out  by  his  siificring,  the  poor  creature  dies,  either  from  convulsions,  or  from  sheer 
exhaustion,  the  duration  of  the  attack  varying  from  three  to  five  days.  The  power 
of  communicating  the  infection  exists,  according  to  Youatt,  in  all  the  confirmed 
stages  of  the  disease,  aud  continues  even  for  twenty-four  hours  after  the  death  of 
the  animal. 


4.   GLANDERS,  PAROT,  OR  EQOTNTA. 

The  horse,  ass,  aud  mule  are  capable  of  spontaneously  generating  a  diseast!'^ 
wliieii,  although  it  atl'ccls  tlie  whole  system,  expends  itself  with  peculiar  force  and 
virulence  upon  the  mucous  lULMubraue  of  the  nose,  causing  violent  inllammntion  and 
a  co[)ious  discharge  of  thick,  fetid  matter.  It  is  accompanied  by  a  pustular  eru|)- 
tiou  of  the  skin ;  and  the  name  by  which  it  is  generally-  known  is  glanders,  from  the 
fact  that  it  is  always  associated  vvitli  disease  of  tlie  maxillary  and  of  the  lym- 
phatitt  glan<ls  of  the  ear  and  neck.  There  is  a  form  of  the  affection  which  is 
characterized  by  the  develo|)ment  of  small  tumors  beneath  the  skin  in  different 
parts  of  the  body,  varying  from  the  size  of  a  [X'a  np  to  that  of  a  h:izel-nMl,  of  a 
spherical  sliape,  very  hard,  almost  immovable,  and  generally  exquisitely  painful  to 
the  touch.  When  very  numerous,  they  give  the  surface  a  remarkably  tulieroulated 
appearance.  To  this  disease  the  term  farcy  is  commonly  applied;  and  an  attempt 
has  been  made  by  several  writers  to  establish  for  it  a  distinctive  character.  Others, 
ou  the  contrary,  assert  that  it  is  identical  with  glanders,  differing  from  it  only 
in  its  location,  or  in  the  character  of  the  structures  in  wliich  it  appears.  This 
view  of  the  case  derives  coiilinuation  from  the  fact  that  the  two  affections  oft«n 
coexist,  which  could  liardly  happen  if  they  did  uot  possess  a  strong  natural  alfluitj 
for  each  other. 

It  has  been  observed  that  the  animals  in  which  this  disease  arises  spontaneously 
are  generally  lud f-starved,  over-worked,  and  of  broken  constitution.  Whatever,  how- 
ever, the  cause  may  lie  by  which  the  allcetion  is  originally  engendered,  it  is  certain 
tliat  it  is  both  contagious  and  infectious,  and  that  tlie  strongest  and  most  healthy 
animals  will  often  speedily  contract  it  when  exposed  to  its  intluenee:  confinement  in 
damp  and  ill-ventilated  stables,  especially  if  nnderground,  i>oworftilly  predisposes  to 
its  occurreuce.  It  was  at  one  time  thought  questionable  whether  tlio  disease  could 
Itc  propagated  by  atmospheric  agency;  but  multiplied  observation  long  ago  fully 
settled  that  point.  It  would  seem,  indeed,  that  the  air  of  an  infected  stable,  aAer 
all  the  wood  work,  pavement,  and  plastering  have  been  completely  ri'plaoed,  and  every 
posMiblc  precaution  used  in  regaiil  to  cleanliness,  is  capable  of  reproducing  the  disease 
in  all  its  former  severity- 

The  fact  tliat  glanders  ma}'  occur  in  the  human  subject  was  first  enunciate<l  by 
Mr.  .\lu8croll,  in  the  Edinburgh  Medical  aud  Surgical  Journal,  in  1821.     The  case 
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as  tliat  of  a  man  who  had  accidfii tally  iuociilatcd  bis  hand  in  futlino  u|i  a  horse 

t  hail  died  of  this  disease;  vioifiit  symjitoms  soon  showed  tlu'ruHelvi-s,  stud  he 

expired  iu  great  agony  at  the  end  of  a  week.     Siiiee  that  time  a  nuiulx-r  of  similar 

examples  have  been  recorded  by  other  observers,  tliu.s  indisjjiitidily  estaltlishiii*;  the 

traj]smi8sihility  of  glanders  from  auimals  to  the  hiimuii  sidiject.     As  yet  utt  facts 

hail  oc^urre<l  proving  that  the  afl'ection  might  be  eommnnicated  from  one  human 

lieiiii;  to  anotiier,  or  from  man  to  beast.     In  1840,  liowever,  a  case  of  this  kind  was 

athuitteil  into  St.  Bartholuraew's  Hospitai,  London,  wlueb  conclusively  settled  the 

quc'iitiou.     The  patient,  a  knacker,  ilie<l  of  glanders,  and  the  nurse  who  attended  him 

took  the  disease  and  also  perished  from  it. 

These  tacts  reganling  the  transmissibility  of  glanders  from  animal  to  man,  from 
man  to  man,  and  finally  from  man  to  beast,  are  of  great  patbologioal  interest,  and 
serve  to  inculcate  tiie  great  necessity  of  caution  on  tlie  part  of  the  profeasiotial  attend- 
ants and  nurses  in  their  intercourse  with  i)ersoiis  hihoring  umler  this  horribie  disease; 
since  the  smallest  particle  of  the  si)eeifie  virus  coming  in  contact  with  an  aiiraded 
sorface-,  or  even  the  mere  inhahitiun  of  the  infected  air  of  tbe  patient's  apartment, 
mny  give  rise  to  the  malady. 

Iu  the  equine  tribes  of  animals,  glanders  may  Iw  propagated  by  inoculation  with 
tlie  pus  and  mucus  of  the  |)ituitary  membrane,  the  fluids  being  inserted  umler  the 
skin  with  a  lancet,  or  rubbe<l  u|Jon  the  greasy  heel  of  the  horse.     It  may  also  be 
produced  by  applying  these  secretions  to  the  mucous  lining  of  the  nose  ;  and  a 
curious  case  has  been  reported  of  its  having  been  caused  by  introducing  balls  of 
tuvii^  matter  into  the  stomach.     The  poison  of  glanders  seems  to  enter  the  system 
very  rapidly;  sometimes,  indeed,  almost  instantaneously.     Bonley  and  others  of  the 
Veteriniiry  School  at  Alforl  inocnhtted  horses  with  the  pus  of  this  disease;    and, 
although  the  inoculated  structures  were  cut  out  one  minute  after  its  insertion,  glan- 
ders speedily  followed.     An  experiment  performed  by  Mr.  Coleman,  of  London,  sliows 
that  tiie  bbxMl  of  an  infected  iinim:U  transfused  into  the  carotid  artery  of  a  sound 
ont,  will  rapidly  engender  the  malady  in  its  most  virulent  i'orm. 

Tlie  |>erio<l  of  latency  of  this  disease  is  generally  very  short,  rarely  exceeding  two 
or  three  days.  It  is  probablj*  a  little  longer  in  the  human  subject  than  in  animals, 
but  the  dirterencc,  if  any,  is  very  slight.  It  has  already  been  seen  tliat  the  first  case 
tlial  ever  occurred,  so  far  as  is  ascertained,  in  the  human  subject,  terminated  fatally 
at  like  end  of  a  week  from  the  time  of  tbe  inoculation.  The  lirst  local  evidence  of 
tliediseftse  is  generally  .some  swelling  and  temlerness  of  the  maxillary  glands,  and 
iiiflauiinalion  of  the  mucous  raembrauc  of  tbe  nose;  sometimes  the  one,  at  other 
times  the  other,  taking  precedence. 

Ihe  xijmjttiims  of  glanders  naturally  divide  themselves  into  constitutional  and 
local.  .Shoitly  after  the  inoculation,  the  patient  In'gins  to  feel  unweil ;  his  bead, 
"ack,  !uid  limbs  ache;  chilly  sensations,  alteniating  with  flushes  of  heat,  cree[)  over 
his  Ixxly ;  sleep  and  appetite  are  im|>aired  ;  the  strength  .sensibly  diminishes;  the 
joints  are  stitf  and  sore  ;  the  spirits  are  depressed  ;  the  stomach  is  irritable  ;  and  the 
^WeU  are  costive.  After  the  lapse  of  twenty-four  to  forty -eight  hours,  n  sevi-rc  and 
{•rotraoial  rigor  generally  occurs,  followed  by  violent  fever  and  profuse  perspiration; 
M  ovidouce  that  the  stage  of  incubation  is  j)assed,  and  that  the  poison  has  gained 
M  admission  into  the  system.  The  symptoms  now  rapidly  assume  a  tV|)hoid  cha- 
racter. The  pulse  becomes  quick,  frequent,  and  tremulous;  the  tongue  in  dry  and 
l"t)wnjsh  ;  sordea  accumulate  u|ion  the  gums  and  teeth ;  the  voice  is  weak  and  often 
""sky;  the  respiration  is  short,  panting,  and  accom|ianie^l  by  a  sense  of  constriction 
*croa»  the  chest ;  the  surface  is  bathed  with  fetid,  clammy  iMjrspiration  ;  the  thirst 
*B"1  jactitation  are  excessive;  the  urine  is  scanty  and  high-colore«l ;  the  alvine  evacu- 
«ti"ii8  are  slimy  and  extremely  otl'ensive ;  the  mind  wanders ;  and  the  pains  are 
"trocioiis. 

^'oiucl<lent  with  these  phenomena  there  are  marks  of  serious  disease  of  the  mucous 
memhrane  of  the  nose,  which  is  higldy  inflamed,  and  the  seat  of  a  copious,  viscid, 
^■^1  irritating  discharge.  Excessive  |ini!i  and  soreness  exist  in  the  forehead,  over  the 
'^tal  .sinuses,  evidently  from  an  extension  of  the  inflammation  to  the  lining  mem- 
"^e  tjf  those  cavities;  and  for  the  same  reason  there  is  generally  great  uneasiness 
Iu  the  throat  aiul  larynx.  The  nose  and  cheeks  soon  become  hot,  swollen,  purple, 
'^coriated,  and  exquisitely  painful;  the  discharge  from  the  nostrils  assumes  a  blooily, 
punilent  character,  and  is  both  copious  and  disgustingly  offensive ;  the  eyelids  are 
iofilti-ated  and  nearly  closed;  and  the  features  are  hideously  ilisfigured.     About  the 
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tenth  or  twelfth  day  hard  pustules  make  their  appearance  on  varions  parts  of  tlie 
l)0(ly,  especially  ou  the  trunk,  face,  genital  organs,  and  inside  of  the  limbs,  n-sem- 
bling  those  of  smallpox,  and  attende<l  with  profuse,  fetid  sweats,  Oceasioiiully  lluv 
are  accompanied  by  black  bnllse,  which,  breaking,  discharge  a  thin,  sanioiis  lluiii,:iiiil 
bring  into  view  gangrenous  spots,  varying  from  the  size  of  a  three-eent  piece  to  llmt 
of  a  quarter  of  a  dollar,  in  some  cases,  again,  numerous  tubercles  appear  in  didir- 
ent  situations,  inters[K'rsed  among  the  pustules,  or  ptistules  and  vesicles;  they  an- 
generally  small,  of  a  roundisib  shape,  hard,  and  exceedingly  painful ;  as  the  ditM-'iue 
proceeds,  they  give  way  on  the  surface,  and  exude  a  thin,  ichorous  fluid.  The 
phatic  glands  of  the  groin,  axilla,  and  other  regions  frequently  participate  in 
disease,  becoming  enlarged,  tender,  and  painful ;  the  lungs  are  also  apt  to  suttier, 
indeed,  it  is  not  uncommon  to  see  serious  iuvolvement  of  various  viscera. 

As  the  disease  progresses,  the  prostration  rapidly  increases  ;  the  fever  displa; 
mora  malignant  character;  deep  coma  supervenes;  and  the  bo<ly  exhales  a  ho 
offensive  odor,  almost  characteristic  of  thi'.  disease,  and  strongly  denotive  of  the 
solved  state  of  the  blood  and  the  putrescent  nature  of  the  secretions. 

The  period  at  wliich  death  occurs  varies  from  eight  or  ten  days  to  four  or 
weeks.     In  a  majority  of  the  reported  cases,  the  disease  terminated  fatally  before 
eighteenth  day;  sonif  of  the  patients  died  as  early  as  the  end  of  the  first  week,  wlule 
a  few  lived  until  at\er  the  fiftieth  day. 

When  glanders  pursues  this  rapid  course  it  is  said  to  be  acute,  and  chronic      

it  is  more  tardy.  In  the  former  case,  tlie  Iwal  symptoms  usnallj-  precede  the  gene nJ, 
frequently  setting  in  within  a  few  hours  alter  tlie  absorption  of  the  virus.  The 
inoculated  part  becomes  red  an<i  tender,  and  the  ejuderniis  is  soon  elevated  into  > 
vesicle,  or  pustule,  from  which  the  inllammation  rapidly  extcnils  along  the  lympl 
Tessels  as  high  generally  as  the  glands  of  the  groin  or  axilla.  The  swcllin 
excessive;  the  limb  is  stitf  and  numb;  and  the  areolar  tissue,  infiltrated  with 
allmminous  exudation,  Ix'fore  long  bccomfS  the  seat  of  numerous  abscesses.  In  the 
more  severe  cases,  black  spots  apjjear  upon  the  surface,  indicative  of  the  existence 
of  gangrene.  Sometimes  tiie  local  disease  begins  in  the  lymphatic  glands  of  the 
groin  or  axilla,  from  which  it  spreads  over  the  corresponding  side  of  the  trunk,  aud 
even  over  the  whole  limb. 

In  contemplating  the  progress  of  this  disease,  it  is  impossible  not  to  be  struck 
with  the  resemblance  winch  it  bears  to  that  of  a  dissection  wound.  It  evidently 
belongs  to  the  hemotoxic  class  of  allections,  consisting  essentially  in  a  disorganized 
comlition  of  the  blood  and  solids,  paralyxiug  and  crippling  the  heart  and  brain,  and 
thus  bringing  about  that  typhoid  condition  of  the  system  which  forms  so  prominent 
a  feature  of  the  complaint. 

Dissection  alwa3'8  discloses  the  existence  of  8erii>u8  lesions  in  the  nose  and  internal 
organs.  The  pituitary  mendtrane,  of  a  cleep  purple  or  livid  hue,  is  coated  with  tough, 
visciil  secretions,  studded  with  tubercles,  ulcerated  at  some  pouits,  and  gangrenous 
at  others ;  the  nose  is  occasionnll^v  nearly*  eaten  away ;  and  large  cavities  generally 
exist  upon  the  cheeks.  The  frontal  sinuses,  larjux,  and  brontliinl  tubes  are  livid 
and  excessively  congested  ;  and  tlic  lungs  often  contain  abscesses,  occupied  by  ill- 
elaborated  matter,  looking  more  like  aplastic  lymph  than  genuine  pus.  The  heart 
is  commonly  softened.  The  mucous  coat  of  the  stumacli  and  IkjwcIs  is  diminished 
in  consistence,  tliscolored,  and  sometimes  studded  with  minute  tubercles,  similar  to 
those  observed  in  the  nose.  The  pustules  which  exi>t  l>eueath  the  skin  and  in  the 
cellular  tissue  among  the  mnscles,  lienr  a  great  resemblance,  in  the  nature  of  ti 
contents,  to  metastatic  or  multiple  abscessfs;  they  contain  no  true  pus,  at  Ica^t 
in  their  earlier  stages,  Imt  a  dense,  8oli<l,  fibrinous  matter,  strikingly-  like  tbat^ 
generally  foun*!  in  pyemia  and  other  forms  of  l^lood-poisoning. 

The  iliagnosiH  of  glanders  is,  in  general,  sufllcieutly  easy.  An  inexperienced  prac- 
titiiiner,  deceived  by  the  aching  pains  and  soreness  of  the  joints,  and  limbs,  might 
possibly  mistake  it  in  its  earlier  stages  for  rheumatism;  but  the  occurrence  of  second- 
ary symptfuns  would  snon  dispel  the  ilkisiun.  From  the  effects  of  a  dissection  wound 
it  may  readily  be  distingtiished  by  the  [jecnliar  discharges  from  the  nose,  and  by 
the  character  of  the  cutaneous  ei-u|)tion.  The  history  of  the  case,  too,  will  always 
furnish  irat»ortant  diagnostic  data.  The  fact  that  the  ])atient  has  nursed  or  ex- 
amined a  glainlere<l  horse  or  person,  will  generally  of  itself  afford  strong  presumjv 
tive  proof  of  the  true  character  of  the  attack.  In  the  latter  stages  of  the  disease, 
the  nasal  diseimrges,  the  existence  of  pustules,  abscesses,  and  gangrenous 
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•nd  the.  horribly  fetid  exhalations  from  the  body,  are  signs  which  it  is  impossible  to 

'riie  character  of  the  prognosis  may  be  gathered,  in  g^eat  measure,  from  what 
ptecedea.  The  acute  form  of  tlie  disease  is  nearly  always  fsttal.  Of  fifteen  cases, 
collected  by  Rayer,  only  one  recovered.  The  diiuger  in  c-lirouif!  glanilers,  on  the 
oilier  hand,  is  much  less.  Thus,  of  ten  coses,  meiitiont^d  by  the  same  writer,  seven 
teeovered  and  three  die<i. 

Ihe  treatment  of  this  affection  is  preventive  and  curative.  The  former  consists  in 
tlie  adoption  of  proper  measures  for  destroying  the  poison  as  speedily  as  possible 
ilkrthe  inoculation.  With  this  view,  the  atfected  or  abraded  surface  shoukl  t>e  freely 
washed  by  holding  it  for  a  considerable  length  of  time  under  a  concentrated  stream 
ofwat«r,  and  then  thoroughly  cauterized  with  acid  nitrate  of  mercury,  or  some  other 
jctive  eseharotic,  or,  what  is  better,  elfectually  excised.  If  the  operation  is  imprac- 
Ucaljle,  and  the  wouutl  is  of  a  punctured  iiaUire,  it  shmild  nt  once  be  enlarged,  and 
Uieu  brought  fuLl^'  under  the  iulhjcnee  of  some  caustic,  otherwise  a  portion  of  the 
]K)iiion  lurking  deep  in  the  wound  may  escape  its  contact,  and  thus  be  absorbed  into 
the  system.  If  a  jjcrson  is  known  to  have  died  of  glanders,  tlie  safest  plan  for  the 
practitioner  is  to  avoid  .1  posit-morlein  examination,  especially  if  there  are  any  abra- 
aoiiH,  however  slight,  upon  his  liaivds  and  fingers. 

The  curative  treatment,  if  it  deserve  such  a  name,  has  hitherto  been  entirely  un- 
aTttiliiig.  Bleeding,  both  local  and  general,  purgatives,  tonics,  and  stimulants  have 
proTe<l  alike  useless.  Obviously  our  chief  reliance  must  be  ujion  the  employment  of 
supiwrting  measures,  especially  quinine,  carbonate  of  ammonia,  tincture  of  chloride 
of  iron,  and  brandy,  given  in  large  and  frequently  re[ieated  doses,  in  combination 
with  liberal  quantities  of  morphia,  with  a  view  both  ol'  allaying  pain  and  controlling 
gjwlric  irritability,  lutlltrated  tiiiids  and  abscesses  should  \x-  promptly  evacuated, 
and  the  affected  parts  wraiqifd  up  in  flannel  \vriing  out  of  saturnine  ami  anodyne 
lotions.  The  nose  should  Ik'  trnpn-nlly  injected  witli  tepid  water  impregnati-d  with 
creasofe,  carbolic  acid,  or  tannate  of  iron;  liquid  clilorinated  soda  f reel)*  sprinkled 
U|K)D  the  bo«iy  and  bedclothes ;  the  apartment  con.-^tantly  ventilated  ;  and  the  utmost 
atteiiUon  paid  to  cleanliness.  To  these  meaus  should  be  added,  in  chronic  cases^ 
change  of  air,  or  residence  near  the  sea-coast. 

6.  WOCNO8  INOCULATED  WTTH  A  PEOtfLIAR  SEPTIO  POISON  OENEBATED  IN  DEAD  ANIMAL 

BODIES. 

a.  Dissection  Wounds. 

Wounds  contracted  in  the  examination  of  dead  human  bodies  are  named  dissection 
•outids,  and  arc  dpseri'ing  O'f  special  attention  from  the  severe  effects  which  they  are 
Mpahleof  producing.  These  injuries  getieruUy  occur  in  the  form  of  punctures,  abra- 
■ious, or  slight  incisions,  and  wonhl  generally  be  altogetiier  uuiinporlant  if  it  were 
not  for  the  faet  that  they  sire  oj\eu  inoculated  with  a  peculiar  poison,  Be[)tic  in  its 
character,  and.  therefiire,  liabU*,  if  al>sorbed,  to  cotrtamiTiate  bnth  the  (tart  and  system. 
The  instruments  with  which  they  arc  usually  made  are  the  seulpc!,  teuacnlum,  and 
Bwdic,  especially  the  latter,  as  it  is  very  apt  to  prick  the  fingers  in  sewing  up  dead 
Iwdies.  Not  unfrequently  the  inoculation  is  effected  through  the  medium  of  a  pre- 
existing abrasion,  or  scratch,  of  the  presence  of  which  the  person  may,  at  the  time, 
1»  pcrfeotly  unconscious. 

W  the  nature  of  the  poison  which  pro<luces  these  severe  effects  nothing  whatever 
istnowiu  It  is  supposed  that  it  is  generated  a  short  time  before  deatii,  during  the 
«ct  of  dying,  or  soon  nt>er  dissolution,  and  that  its  development  is  due  to  a  vitiate*! 
*'*t<?of  the  Vilood  hitherto  unexplained.  T!ie  idea  is  certainly  plausible,  supported 
M  it  i»  by  the  circumstance  that  the  poison  is  generally  most  virulent  when  it  is 
wmniimicated  by  persons  dead  of  puerperal  fever,  erysipelas,  carbuncle,  phlebitis, 
pyemia,  carcinoma  of  the  liver,  and  kiudrMl  affections.  Punctures  received  in  the 
fiBiuination  of  the  bodies  of  persons  who  have  dierl  from  stnm^nlated  hernia  are 
P*<-"'ilijirly  dangerous.  Once  forine<l,  the  iioison,  like  the  virus  of  pliancre,  becomes 
JJiJependent  of  its  source.  A  proof  of  this  fact  was  afforded  me,  some  years  ago, 
"•  the  jHjrson  of  a  young  cutler,  who,  in  sharpening  a  case  of  dissecting  instruments 
forme,  which  had  not  been  used  for  nearly  five  months,  slightly  |iricked  one  of  his 
fiagers.    The  hand  and  arm  soon  became  exceedingly  puinful,  as  well  as  a  good  deal 
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swollen,  a  cbaracteristieully  reel  line  extetuiiug  up  as  high  as  the  axilla,  the  glands  of  {' 
which  were  also  8|>ee<lily  iuvolveil  in  the  disease.     Nearly  a  month  elapsed  before  be  | 
recovered  from  the  immediate  effects  of  the  injury.     A  prick  of  the  linger  received  | 
in  cleaning  Iwues  has  bomeliraes  been  followed  by  severe  sulferiug  and  even  loss  of  | 
Lfe.     It  is  generally  supposeil  that  a  fresh  body  is  more  liable  to  convey  the  poisoa 
than  one  that  has  been  kept  ior  some  time.     This,  however,  is  not  always  true ;  for  i 
in  a  suliject  which  had  f»een  on  hand  for  nearly  a  luunlh,  and  which  1  dissected,  in  I 
lHti7,  along  with  Dr.  Temple,  of  Virginia,  that  gentleman  came  very  near  lobiug  his 
life  from  a  little  puncture  indicted  upon  iiis  tiiumb,  at  the  end  of  that  period,     it  ia 
worlky  of  remark  that  the  body  was  that  of  an  ohl  female,  who  had  perislied  from, 
the  eLfects  of  teitiary  syphilis,  as  wua  apparent  from  the  extensive  tlisease  uf  tbei 
skull  and  other  portions  of  the  skeleLou.  I 

Violent  elfects  sometimes  follow  the  dresaiug  of  woimds,  from  the  contact  of! 
foul  aixl  irritiiting  discharges,  and  several  instances  are  ui>on  record  of  surgeoua^ 
having  lost  their  lives  from  this  cause.  Similar  results  occasionally  occur  duritigr 
the  iLiiioval  of  careitic»rnatoiis  growths,  from  inoculation  with  the  secretions  of  thei 
affected  structures.  The  health  uf  Professor  iHidley,  of  Lexington,  suffered  seriousljT 
for  several  years  from  t!ie  inoculation  of  his  band  with  the  matter  of  an  euccpiudoi<9 
tumor  during  th-,-  amputation  of  an  arm,  performed  for  the  puipose  of  getting  ri<l, 
of  the  disease.  Dt,  Physick  met  with  a.  ca.se  of  death  from  the  effects  of  a  blighU 
scratch  with  the  shell  of  an  03'ster,  received  in  the  act  of  opening  it.  Bad  ellecia 
not  uiifrcqueiiLly  result  from  punctured  wounds  caused  bj^  the  fin  of  a  Gsh,  especially! 
iu  persons  of  iiitemijerate  habits  and  of  diEapidaled  constitution,  although  they  nuB 
probably  not  of  a  poisoned  character. 

An  accoucheur,  a  friend  of  mine,  suffered  very  severely  from  the  inocnlation  of 
two  of  his  fingers  with  the  juices  of  a  decomjiosed  child.  In  o]>ening  and  extractuig 
the  head,  he  slightly  scratched  himself  with  the  Itroken  bones  ;  in  ten  hours  after  the 
accident  he  was  seized  with  a  \iolent  and  protracted  rigor,  followed  by  vomiting  ami 
high  fever;  a  red  line  soon  extinuied  up  each  arm  as  high  as  tiie  axilla,  and  nearly 
a  week  elapsed  before  he  regained  Ids  health  sufficiently  to  be  able  to  attend  to 
business. 

The  period  of  latency  of  this  poison  is  usually  very  brief,  or,  more  properly  speak* 
ing,  only  a  short  time  elapses  before  the  occurrence  of  well-marke<i  symptoms;  for 
it  is  extremely  probable  that  it  begins  its  ])eculiar  operation  upon  the  inoculated  : 
structures  almost  immediately  after  its  introduction,  altliough  its  explosive  effects 
may  not  manifest  themselves  nearly  so  soon.     Generally  thej-  do  not  come  on  before  ' 
the  end  of  the  second  da3',  or  tlie  commenccracnt  of  the  third.     In  one  case — the 
most  remarkable,  iu  this  respect,  on  record — -the  symjitoms  were  ver^'  severe  within 
the  first  twelve  hours,  and  the  patient  died  in  forty  hours  from  the  receipt  of  the 
wound.     In  the  case  of  Dr.  Temjile,  above  alluded  to,  violent  indisposition  ensued  in 
less  than  thirty-five  hours  from  the  time  of  the  inoculation.     The  accident  happened 
late  on  a  Saturday  night,  and  on  the  following  Monday  morning  he  was  taken  so  ill 
that  he  was  obliged  immediately  to  retire  to  his  room,  which  he  did  not  leave  again] 
for  nearly  two  mouths.     In  the  case  of  Ktssara,  a  medical  student,  related  by  the 
late  Dr.  Godman,  violent  symptoms  supervened  in  less  than  fifteen  hours,  although 
death  did  not  occur  until  the  liflh  day.     On  the  otiier  hand,  the  patient  occasionally 
remains  free  from  suffering  for  a  cum{>aratively  long  period,  as  in  the  instance  of 
Mr.  Newby,  an  English  surgeon,  who  punctured   himself  in  opening  the  body  of  a 
child  dead  of  enteritis,  and  who  experienced  no  serious  inconvenience  until  the  com-' 
menceraeut  of  the  fourth  day. 

Some  persona  seem  to  be  peculiarly  liable  to  suffer  from  this  poison.  Thus,  1  am 
acquainted  with  a  physician,  formerly  much  engJiged  in  pathological  researches,  who  j 
rarely  opened  a  dead  body  without  having  a  dissection  boil  upon  his  hand,  thumb,  or 
linger.  Occasionally  the  consequences  were  more  serious,  the  disense  exten<ling  up ;; 
the  arm,  along  tlie  course  of  the  absorbents,  as  high  as  the  axilla.  Disordered  health, 
hard  study,  genend  debility,  mental  anxiety,  and  other  causes,  no  doubt,  [x>werfu]ly 
predispose  to  the  tlevcJopment  of  the  disease.  A  student  who  has  for  weeks  inhaled 
the  foul  atmosphere  of  the  dissecting-room,  taken  little  exercise,  and  sat  up  late  at 
night,  eating,  perhaps,  withal,  very  heartily,  will  be  much  more  likely  to  contract  the 
disease,  and  to  suffer  severely,  if  he  be  wouuded,  than  one  who  has  taken  better  care^ 
of  himself. 


WOUNDS. 

Symptoms, — The  usual  point  of  tlcpartiire  of  this  disease  is  the  inociilate<l  ]iart, 
ftom  which  it  rapidly  sproads  in  every  direction.  A  smarting,  stinginir,  or  burning 
acQgation  is  generally  the  first  rircumstaiice  which  attracts  atteutiou.  Upon  looking 
ll  ibe  part,  it  is  found  to  l»e  covertd  willi  a  liltlc,  wliitish  vesicit',  porlnips  iiardly  the 
♦IK  of  au  ordinary  pin's  head,  filled  with  senini,  and  resting  u])on  a  li.'irr],  rr'«lilish 
base,  extremeh'  senHitive  on  pressure.  When  this  vesiele  hrenks,  as  it  iisiinlly  does 
in  twenty-four  hours,  a  BniaU  ulcer  is  exposecl,  liaviiig  a  foul  base,  and  di.sclini-^infr 
» tliin,  sanious  fluid.  The  jiain  by  this  time  is  ^etic  rally  very  distressing,  btirning, 
and  imlsatile,  deprinng  the  patient  of  appetite  and  sleep ;  the  sore  enlarfres ;  the 
iffldlintr  augments;  and  the  part  feels  excee<lingly  hot,  tense,  heavy,  and  numb. 
<jcm'raily  a  red  line  is  seen  extending  from  the  seat  of  the  inoculation  along  the 
nrin  to  the  axilla,  marking  the  course  of  one  of  the  absorbent  vessels.  As  the  poi- 
soiiouR  influence  spreads,  the  whole  limb  becomes  enormously  enlarged,  pitting  on 
pressure,  and  exhibiting  a  dusky,  erysipelatous  aiipearance.  With  this  im-rcase  of 
swelling  there  is  a  pniportionale  increase  of  pain,  which  now  amounts  to  torture ; 
the  liinb  feels  heavj-,  like  a  mass  of  lead,  and  is  completely  ]»owerless.  In  had  cases 
the  inflammation  extends  to  the  top  of  the  shoulder,  the  axilla,  and  even  to  the  eor- 
responding  side  of  the  t^unk. 

Smh  is  the  onlinnry  c<Mirse  of  the  disease ;  but  cases  occur  where  the  order  of  the 
symptoms  is  reversed,  the  poison  exploding  in  the  nxilta,  and  th^-nce  extending  up 
the  neck  and  down  the  side,  the  arm  being,  periiaps,  alinijst  free  Irom  itiflainuiation, 
and  lliere  being  no  n|<pcarance,  or  only  a  very  slight  appearance,  of  disease  at  the 
scat  of  the  in'K'ulation.  The  swelling,  which  Bomctiines  reaches  as  low  as  the  crest 
of  the  ilium,  is,  at  first,  of  a  dougiiy  chai:K'ter,  and  of  a  jiah;  pinkish  hue;  but  it 
«oon  becomes  hard,  and  assunu's  the  peculiar  eryj^iiK'latous  blush  already  described 
ubeloDging  to  the  more  common  variety.  The  p:tin  is  geneniUy  exquisite  from  the 
beginning,  and  is  sometimes  of  itself  sufBcient  to  crush  the  system,  before  suflicient 
liinoiias  elapsed  for  the  formation  of  the  distinctive  pustule.  Such  cases,  which  are 
iJtaya  fraught  with  danger,  occasionally  teriuinate  fatally  in  a  few  days. 

It  is  not  every  case  of  inoculated  dissection  wound  that  gives  rise  to  general 
i^inptoms;  on  the  contrary,  in  the  great  majority  of  instances  the  affection  ia  en- 
tirely local,  being  confined  to  the  immceriiite  neighborhoitd  of  tlie  original  injury, 
diirusrd  over  the  hand  and  wrist,  or,  it  m:iy  be,  limite<l  to  a  few  absorlwnt  vessels, 
M  indicated  by  the  rol  lines  extending  up  the  liinli.  Under  such  circumstances  the 
ixitient  in;iy  feel  a  Utile  unwell,  have  sonic  headache,  and  want  of  appetite,  or  sulfcr 
from  chilliness  and  achins:;  of  tlie  limbs,  but  there  is  no  serious  disturbance  of  the 
general  health.  This  will,  however,  be  sure  to  occur  if  the  virus  has  gained  full 
■dmiiwioa  into  the  system,  the  symptoms  showing  themselves,  on  an  average,  in  from 
twelve  to  tweutj-four  hours.  The  patient,  at  first,  has  merely  a  feeling  of  depression, 
orfaiiJtness,  with  a  sense  of  chilliness,  pain  in  the  bead,  and  sligtit  ih-rangement  of 
tbc  digestive  organs.  This  prodroma  is  speedily  suceee<le<l  by  violent  rigors,  alter- 
iwting  with  flushes  of  heat,  by  nausea  and  vomiting,  excessive  restlessness,  intense 
lliirai,  an  increase  of  cephalalgia,  a  haggard,  woeltegone  state  of  the  countenance, 
•ftd  indescribable  despondency.  The  tongue  is  coated,  the  respiration  hurried,  the 
dr}' and  hot,  the  pulse  sharp  and  fretiuent,  but  feeble.  The  bowels  are  either 
CWJStipated,  or,  aa  more  frequently  happens,  harassed  with  dinnlxea. 

The  disease,  in  its  worst  forma,  sonn  reaches  its  crisis,  the  system  rapidly  falling 
intoa  lyidioid  slate.  During  this  downwnnl  course  the  symptoms  above  described 
l*comi}  more  and  more  marked;  the  tongue  dry  and  brown;  the  pulse  quick  and 
tremulous;  the  countenance  sallow  and  ivitliored;  tlie  skin  yellow  and  covere<l  with 
elaiainy  sweat ;  and  the  suffering  indescribably  severe-  Delirium  always  sets  in  at 
M  early  |jerio<i.  and  is  a  prominent  symptom  throughout.  Death  occurs  in  a  few 
'I'ysto  ft  few  weeks,  according  as  there  is  overwhelming  exhaustion,  or  depressiou 
from  gangrene  and  metastatic  abscesses. 

The  appearances  discovered  on  tliKfti^rfion  are  variable.  When  the  case  has  nm 
it*  course  very  rapidly,  the  internal  organs  miiy,  apparently,  be  entirely  free  from 
diwaae.  or  there  may  lie  evidence  of  slight  effusion  into  the  chest,  with  an  engorge<l 
condition  of  the  lungs,  the  ntfeered  structures  themselves  l>eing  somewhat  iijfihrate<l 
with  nernm  and  lymph.  Under  opiinsite  circumsianres.  there  will  generally  be 
marks  of  inflammatiim  of  the  arachnoid  membr.ine,  pleura,  lungs,  and  peritoneum, 
*ill>,  perhaps,  deposits  of  pus  in  the  larger  joints,  among  the  muscles,  and  in  the 
wbi'utaneous  cellular  tissue.  The  parts  more  immediately  involved  in  the  morbid 
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action  will  be  fuund  to  be  enoriuonsfy  distended  witL  the  ordinary  products  of  inflam- 
mation, higUly  botlem-d  at  some  points  and  greatly  iudunited  at  others,  with,  here 
and  there,  an  absciews,  uiid,  ])urhaps,  u  gangrenous  spot. 

The  prognomts  of  this  alieclion  may  be  deduce<l,  in  some  degree,  from  the  pre- 
ceding remarks.  When  the  disease  is  striclly  local,  much  s.utleriug  uuiy  be  the  coose- 
quence,  but  ultimate  recovery  will  Ixj  certain,  the  part  immediately  atiecte<l  becoming, 
perhaps,  withered  and  completely  useless,  as  often  happeus  when  tl»e  lesiou  is  seatt^l 
in  a  linsjer.  In  tiie  very  worst  cases  deatli  may  occur  in  less  than  forty-eight  hours, 
ap|iarcntly  from  the  empoisoned  eoudiliou  of  the  nervous  system,  with  little  or  no 
evidfuce  whatever  of  local  dis:'asc.  In  another  class  of  cases,  also  very  k«ad,  the 
patient  may  live  five  or  six  days,  and  then  perish  from  the  violence  of  the  resulting 
inllammalion  ;  or  he  may  linger  for  weeks  and  months,  abbcess  after  abscess  forming 
in  llie  iimli,  on  the  side,  or  in  other  regions  of  the  lK)dy,  and  finally  die  from  consti- 
tutional irritation ;  or,  lastly,  be  may,  after  having  been  for  a  long  time  on  the  very 
brink  of  the  grave,  struggle  through  the  disease,  and  in  the  end  make  ft  good 
recovery,  or  ho  may  reranin  permanently  weak,  and  crippled  in  some  internal  organ. 

Some  persons  are  a  l<ing  while  in  i-ecovering  from  apparently  very  trifling  acci- 
dents of  this  kind,  depending  eiiher  u]wn  some  idi^^s^ncrasy,  or  upon  some  derange- 
ment of  the  general  health.  I  myself  formerly  suffered  a  great  deal  in  this  way.  On 
one  occasion  my  thumb,  accidentally  pricked  in  examining  the  body  of  a  woman 
dead  of  phtliisis,  remiiiiicd  sore  for  lilYeeii  nioutlis;  and  a  former  colleague  of  mine. 
Professor  Rogers,  of  Louisville,  had  an  allecliou  of  this  Riiid  upon  one  of  his  fingers 
which  troubleil  him  for  upwards  of  three  years.  When  the  <lisease  is  thus  pro- 
tracted, the  probabUity  is  th;it  disorder  of  the  digestive  organs  is  essentially  con- 
cerned in  nursing  its  latent  embers. 

Treatment. — 'fhe  treatment  is  preventive  and  curative.  As  soon  as  a  wound  of 
this  kind  has  been  received,  the  part  must  bo  most  thurongldy  washed,  first  witii  warm 
water  and  Castile  soap,  and  then  by  holding  it  under  a  stream  of  cold  water,  suction 
being  at  the  same  time  performed  with  the  month.  If  the  wound  lie  very  small,  or 
valvular,  the  best  phiu  will  be  to  dilate  it,  as  a  iireliminary  step,  in  order  to  facili- 
tate the  extraction  of  the  poison.  Whatever  method  be  adopted,  the  oiwration  is 
complete<l  by  ellectual  cauterization  with  acid  niuate  of  mercury,  inserted  into  the 
wound  by  means  of  a  small,  pointed  stick  of  wof>d.  In  the  absence  of  this  article, 
which  I  prefer  to  everything  else  for  the  purpose,  use  may  be  made  of  nitrate  of 
silver,  butter  of  antimony,  hydrochloric,  nitric,  or  sulphuric  acitl,or  a  saturated  solu- 
tion of  equal  parts  of  alum  and  i)iue.  Persons  who  habitually  sufler  from  dissec- 
tion wounds  should  always  employ  .some  precautionary  measures  in  examining  dead 
bodies,  such  aa  anointing  the  hands  well  with  pomatum,  lard,  tallow,  or  simple 
cerate,  and  even  wearing  thin  leather  gloves,  any  fluids  that  may  be  present  being 
previously  removed  by  an  assistant.  Fortnnately,  tiince  the  introduction  of  chloride 
of  zinc  injections,  now  in  common  use  in  our  schools.  Inoculation  in  any  form  frono, 
dissection  wounds  is  much  less  frequent  than  formerly.  Jn  the  Jefferson  Medical 
College,  no  case  of  a  serious  character  has  occurred  since  this  article  was  first  em- 
ployed by  Professor  Wallace.  The  pupils  of  the  other  institutions  of  this  city  have, 
1  believe,  been  equally  exenqit. 

If  the  case  has  been  neglected,  or  if,  in  spite  of  the  precautions  here  mentioned,  a 
vesicle  forms  at  the  site  of  the  wound,  this  should  at  once  be  opened  by  a  fit^e 
incision,  when,  bleeding  having  been  encouraged  by  immersion  in  warm  water,  the 
part  should  l>e  thoroughly  cauterized  with  nitrate  of  silver,  or  wet  with  dilute  tincture 
of  iodine,  an  eetrotic  etl'ect  lieing  still  hoped  for,  nltiiough  not  likely  to  be  attained. 
Warm  water-dressing  with  laudanum  is  then  applied,  and  tlie  patient  must  take  a 
lirisk  cathartic,  keep  qniet,  and  live  light,  wntching  the  jirogress  of  events.  If  the 
disease  extend,  the  indications  will  be  to  limit  its  action  as  much  as  possible,  and  to 
sustain  the  system  under  the  n|iproaching  struggle.  In  view  of  the  inevitable 
typhoid  tendetjcy,  all  exhausting  remedies  must  lie  carefully  withheld,  especially  the 
lancet  .ind  active  purg.ation.  If  nausea  and  vomiting  are  present,  a  mustard  and  salt 
emetic,  or  an  emetic  of  ipecacuanha,  is  administered,  and  the  bowels  and  secretions 
are  regulated  by  mercurial  laxatives,  aided,  if  there  is  high  fever,  liy  tepid  sponging 
of  the  surface,  and  the  use  of  the  neutral  mixture.  To  relive  the  excessive  pain 
and  restlessness,  morphia  must  be  given  in  large  and  sustained  doses,  united,  if 
there  is  much  dryness  of  the  skin,  with  antimony  or  ipecacuanha.     The  distressing 


headache  which  go  often  attends  the  disease  must  be  treated  with  culd  applioutions 
to  tbe  scalp,  the  hot  foot-bath,  and  the  exclusion  of  light  and  noise ;  but  luiodynea 
will  geuciully  afforil  mure  ease  thnn  anything  else.     If  iufluniiuation  of  the  arach- 
noid is  thi'eatened,  a  luw  leuehes  may  be  applied  to  the  leniple,  or  a  blister  to  the 
lia]je  of  the  neck.     The  monicnl  lyfihoid  sjinptoius  appear,  the  proper  remedies  will 
be  milk   puuch,  quinine,  iron,  and  ammonia.     In   the   more   terrible   forms  of  the 
diseaiic,  commencing  with  violent  pain  in  the  axilla,  side,  and  shoulder,  these  means 
sUould  be  used  at  once,  in  large  quantity,  especially  the  braudy,  with   the  hope  of 
neutnUiziug  the  poison,  and  thus  arresting  its  zymotic  tendency.    Although  we  know 
Dothing  of  the  nature  of  this  poison,  it  ig  not  at  all  improbable,  judging  from  the 
gootl  etlecta  which  attend  the  employment  of  alcohol  in  the  treatment  of  snake-bite, 
Uiat  brandy  and  other  spirituous  liquors  might  be  of  great  service  in  dissection 
wounds.     The  suggestion,  at  any  rate,  seems  to  me  to  be  worthy  of  attention. 
Their  beneficial  ertects  might  possibly  be  increased  by  the  free  use  of  carbonate  of 
uimonia ;  certainly  by  that  of  anodynes. 

As  it  res|)ect8  the  parts  more  immediately  concerned  in  the  disease,  the  beet  appli- 
eation,  after  the  tirst  ten  or  twelve  hours,  will  be  wann  water-dressing,  medicated  with 
Uudanum  an«l  (ioiilard'.s  extract,  acetate  of  lead,  or  hydrochlorate  of  ammonia,  pre- 
ceded and  accompanietl  by  dilute  tincture  of  iodine.  Lint  wet  with  oil  of  turpentine 
tn<l  laudanum  sometimes  affords  great  comfort.  Blisters  and  nitrate  of  silver  are 
objectionable,  their  vesicating  effects  interfering  with  otlier  remedies.  Leeches  are 
OLcasioually  productive  of  great  relief,  but  tbey  are  not  to  be  used,  except  in  very 
robust  subjects,  mid  lu  the  early  stages  of  the  alPection.  \A'hen  there  is  much 
cBili'raa,  tlfe  pressure  of  the  bandage  will  be  useful.  Tension  is  relieved,  and  matter 
evacuated,  by  free  and  timely  incisions. 

Covering  the  parts  tiiickly  with  strong  mercurial  ointment,  along  the  whole  track 
of  the  inflamed  lymphatic  vessels,  is  sometimes  useful  in  arresting  the  spread  of  the 
ciorliid  Bction,  and  promoting  the  absorjition  of  eflust'd  fluids.  Professor  Wallace 
s[>eakii  iu  high  terms  of  this  mode  of  treatment,  which  is  especially  worthy  of  trial 
in  tlie  earlier  stages  of  the  disease. 

The  secondary  efh-cts  of  this  class  of  injuries  are  host  removed  by  change  of  air, 
byallcntion  to  the  secretions,  au<l  by  the  use  of  tonics,  iodide  of  potassium,  and 
ool-liver  oil.  In  obstinate;  cases,  a  mild  course  of  mercury  may  be  necessary.  The 
most  eligible  topical  rometlies  are  evaporating  spiiitnous  lotions,  or  solutions  of  acetate 
of  lead,  Goulard's  extract,  or  hydrochlorate  of  ammonia.  Sometimes  a  deep  and 
free  incision  will  afford  more  prompt  relief  than  anything  else. 

b.  Maluinavt  Pustule. 

This  is  a  disease,  primarily,  of  the  cutnncons  and  cellular  tissues,  commenoing  in 
the  form  of  a  little  vesicle,  and  rapidly  U'vmiimting  in  gnngrene,  its  cause  being  a 
MptitMTrus  generated  by  horned  cattle  laboring  under  murrain.  The  French  sur* 
gtoiis  usually  describe  it  umler  the  name  of  charlion,  and  in  many  parts  of  Europe 
it  is  vulgarly  known  by  the  term  Persian  fire,  or  malignant  jjimple,  the  former 
having  reference  to  the  horrible  pain  which  attends  it,  the  latter  to  its  destructive 
tendi-ncy. 

The  disease  is  met  with  in  various  sections  of  the  Union,  though  it  appears  to  be 
1^88  common  here  than  in  Europe.  Cases  of  it  have  occasionally  been  noticed  in 
this  city  and  its  vicinity,  and  I  have  myself  seen  it  in  Kentucky,  where,  as  well  as 
in  Ohio,  Illinois,  Tennessee,  Miasissipjn,  and  Louisiana,  murrain  sometimes  prevails 
"5  an  e|)idemic.  In  the  latter  State  it  caused  great  havoc  in  the  summer  of  1851, 
•"Doiiu;  tiie  stock  of  the  parislies  of  St.  Mary  and  Vcnnillion,  carrying  off  an  immense 
O'lDikr  of  cattle,  as  well  as  a  considerable  numlicr  of  horses  and  mules,  among  the 
latt*?rof  wliich  it  first  brokn  out.  Hogs  and  dogs  that  ate  of  the  carcasses  took  the 
disit'tiiper,  and  soon  died  of  it.  Several  cases  occurred  in  which  the  disease  was 
ooiitounicftted  to  the  human  siiUjecl  by  the  green  carrion-fly.  I  Hiring  my  residence 
*t  Louisville,  four  cases  of  the  malady,  all  contracted  in  flaying  and  eviscerating 
cows  (lead  of  murrain,  came  under  mj-  observation. 

Ill  Europe,  malignant  pustule  has  hitherto  been  chiefly  observed  on  the  continent, 
particidnrly  in  France,  Holland,  Switzerland,  and  Germany.  The  inhabitants  of 
^reat  Britain  appear  to  be  nearly  exempt  fmm  it.  In  France  it  is  most  common  in 
Lorraine,  Frauche-corapt^,  Burgundy,  Province,  Lyounais,  and  some  of  the  other 
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southern  regions.     It  is  rare  at  Paris,  but  frequent  at  Marseilles,  showing  that 
locality  is  favorable  to  its  produftion. 

The  disease  is  most  common  upun  the  bands  and  face,  liecausc  these  parts,  being 
habitually  exposed,  are  most  liable  to  inocidation.     Persons  who  work  among  hides, 
both  green  and  clry,  tannern,  bulehers,  shepherds,  blacksmiths,  and  veterinary  sur- 
geons, are  most  liable  to  its  attacks.     It  is  oflf  m  contri't-ttnl  by  the  common  ]>oople 
in  flaying  and  eviscerating  animals  dead  of  murrain.    It  has  also  occurred  from  intro- 
ducing the  hand  into  the  rectum  and  vagina  of  cows  lalx->ring  under  putriil  ft-ver. 
The  virus  has  occasionally  been  conveyed  by  insects  from  disease<l  brute  to  man. 
I  have  nliendy  alluded  to  the  fact  that  it  may  be  communicated  by  the  green  carrion- 
fly.     It  would  seem  that  certain  parts  of  an  animal,  as  the  hair  and  wool,  retain  the 
poisonous  matter  for  a  long  time,  and  even  alter  they  have  been  most  thoroughly 
washed  and  cleansed.     Dr.  Bourgeois  refers  to  an  instance  in  which  the  disease  was 
apparently  produced  by  picking  the  horsehair  taken  out  of  an  old  sofa;  and  of  eight 
cases  TL'ported,  in  1868,  by  Dr.  6.  E.  Stone,  of  Maas-achusctts,  all,  except  one,  oc- 
curred in  workmen,  women,  or  children  ensiaged  in  the  mannfaclure  of  curled  hair. 
A  very  common  way  in  which  it  is  contracted  is  by  handling  dry  hides.    Even  tanned 
leather  is  said  t^  be  capable  of  comiuunicaling  the  affection.     It  lias  been  oonjei-tured 
that  it  might  be  contracted  by  eating  the  flesh  of  }>rntes  dead  of  murrain,  but  there 
are  no  facts  that  justify  such  a  conclusion.     Whether  it  can  be  couveye*!  from  one 
human  lx*ing  to  another,  or  from  man  to  the  inferior  animals,  is  also  unrletermiued. 

What  the  nature  of  the  jxtiunn  is  which  produces  this  disease,  or  when,  where,  and 
how  it  is  develojied,  is  a  qtie.stion  which  we  have  no  means  of  solving.  It  is  evidently 
of  a  zymotic  character,  like  the  vims  of  smallpox  and  chancre,  and  is  generator!  by 
most  of  the  domestic  animals,  especially  cattle  dead  of  murrain,  its  occurrence  being 
less  frequent  in  the  horse,  mule,  ass,  and  sheep.  It  is  also  probabh;  that  it  may  be 
generated  by  binls,  as  the  hen  and  turkey.  In  a  case,  of  which  I  have  collectt-d  the 
particulars,  the  disease  was  contracted  by  three  persons  in  picking  and  eviscerating 
several  buzzards  with  a  view  of  extracting  their  oil.  Both  the  hands  and  forearms 
of  each  individual  were  inoculate<l.  Violent  local  and  constitutional  symptoms 
showed  themselves  by  the  end  of  the  second  day  after  the  operation,  the  parts  lH»ing 
excessively  swollen  and  painful,  and  covered  with  numerous  vesicles,  which,  upon 
bursting,  ex[X)se<l  ill-looking  ulcers,  discharging  a  thin,  sanious  fluid,  and  remaining 
open  for  many  weeks.  The  inflammation  reache<l  up  to  the  axilla,  the  glands  of 
which  were  enormously'  enlarged,  some  of  them  finally  suppurating.  Recovery-  took 
place  only  after  a  long  time,  and  after  great  suffering,  reducing  the  patients  to  the 
utmost  degree  of  exhaustion.  It  is  dilficult  to  say  whether,  in  those  instances,  the 
poison  was  actually  generated  by  these  birds,  or  merely  convej"ed  by  them  through 
their  feathers  inoculated  by  carrion. 

Dr.  Davaine,  in  I Hfl3,  advanced  the  idea,  based  upon  personal  observation,  that 
this  disease  is  communicated  exclusively  through  the  agency  of  what  he  calls  bncte- 
ri<liae,  a  kind  of  debris  found  in  the  blood  and  lymph  of  the  vesicles  of  diseased 

jinials;  and  some  investigations  recently  made  by  I)r.  Hodges,  of  Boston,  would 
sera  to  corroborate  this  view.  The  bacteridije  consist  of  very  minute,  slender  fila- 
ments, cylindrical,  straight,  stiff,  detached,  devoid  of  motion,  and  capable  of  sncce»> 
sive  and  indefinite  transmission  of  the  pustide  of  charbon  by  inoculation  so  long  as 
the  blood  and  solids  retain  their  vitality. 

Symptoms. — The  period  of  latency  of  the  disease  is  very  brief,  generally,  perhaps, 
not  exceetling  a  few  hours.  The  first  distinguishable  evidence  of  the  openition  of 
the  poison  is  a  small  reddish  point,  not  larger  than  a  pin's  head,  and  the  seat  *»f  a 
burning,  itching  sensation,  attended  with  a  ileaire  to  scratch.  Gradually  Rpren<ling 
in  size,  it  is  speedily  followed  b^-  a  little  vesicle,  filled  with  a  thin,  turbid  serum, 
which,  in  its  turn,  is  soon  replaced  by  a  pustule  of  a  yellowish,  brownish,  or  re^ldish 
color,  according  as  it  contains  pure  pus,  or  pus  mixecl  with  blood.  Around  the  pus- 
tule is  a  distinct  areola,  not  unlike  that  of  smallpox  ;  the  part  is  exquisitely  painful, 
hard,  circuniscrihed,  and  easily  lifted  from  the  adjacent  structures.  Continuing  to 
extend,  it  becomes  gradually  more  and  more  prominent,  nnd  at  length  acquires  a  base 
equ;d  to  the  diameter  of  a  twenty-five  cent  piece,  a  half-dollar,  or  even  a  dollar. 
Meanwhile  the  pustule  bursts,  revealing  a  foul,  gangrenous  ulcer,  discharging  a  sani- 
0U9,  fetid,  irritating  fluid,  sometimes  quite  abundant.  Long  before  the  disease  had 
reached  this  crisis,  the  atfected  limb  is  enormously  swollen,  stifl",  numb,  heavy,  and 
exquisitely  painful,  the  inflammation  often  reaching  as  for  as  the  shoulder,  and 
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gerioasiy  involving  the  nxillarv  glands.  The  niimher  of  vesicles  is  variable;  in  one 
of  ui.v  wises  there  was  only  a  single  une;  in  another  tluMc  were  two,  one  on  tlie  band 
and  till' "titer  on  the  forefinn  ;  in  the  third  there  were  Ave;  and  in  a  luiirth  the  wJiole 
ann  .wl  liand  were  literally  eovered  with  thera,  their  number  anKunitirig  to  several 
humiwl.  When  nuraenius,  they  are  always  proportionately  Binall,  not  exceeding 
the  <li;imeter  of  a  currant  or  a  s|>lit  pea. 

When  the  disease  is  seated  in  the  face,  the  swelling  is  generally  so  great  as  to  give 
rise  to  the  most  hideous  distortion,  and  to  render  it  almost  impossible  to  distiuguish 
ont'  ffature  iVoin  aiiotjier.  The  eyelids  are  elosed  and  distttnded  like  bladders,  the 
lijitt  are  several  times  their  natural  thiekness  ami  hardly  movable,  the  cheeks  are 
enormously  putl'ed  "TUt,nnd  the  natural  line  of  demarcation  Ix-tween  the  jaw  and  neck 
is  completely  obliterated.  The  face,  in  fact,  looks  nnire  like  a  dark,  shajtoless  mass 
than  a  human  euunteuance.  When  seated  here,  the  malady  is  apt  to  extuud  to  the 
throat,  CMiisiiii^  great  swelling  of  the  palate  and  trinwils,  attended  with  intense  diffi- 
culty of  deglutition  and  respirntioti,  Bomeliines  followed  bj'  suffocation. 

Tlif  constitutional  symptoms  are  tiiose,  in  tlie  tlrst  instance,  of  general  malaise,  or 
uneii-sini'ss,  with  a  feeling  of  depression  and  foreboding  of  evil.  Presently  high  fever 
■ets  in,  preceded  and  acconipanied  liy  rigcn-s;  and  then,  in  a  very  few  days,  the 
pilient  sinks  into  a  low,  ty[>lioid  condition,  cruumonly  atti'uded  ivitli  muttering 
delirium,  loss  of  sleep,  and  excessive  restlessness.  Death  often  follows  in  tiiree  or 
four  (lays  from  the  tirst  manifestation  of  the  disease  ;  hut  sunietimes  it  does  not  take 
Iilmv  uu<ler  a  week,  and  in  rare  cases  not  before  the  end  of  a  fortnight.  The  patient's 
habits  and  state-  of  health  at  the  time  of  the  inoenlation,  tlie  quantity  of  matter 
absorbeil  into  the  systeui,  and  the  nalun!  of  the  treatment,  all,  doul>tless,  exercise 
an  important  intlueuce  upon  the  issue  of  tlio  case.  As  a  genera]  rule,  however,  it 
may  tie  stated  that  few  recoveries  occur  nndcr  any  circumstances. 

Dimintton  has  hitherto  thrown  no  light  npon  the  nature  of  tliis  disease.  The 
internal  organs,  especially  the  lungs,  are  generally  considerahly  engorged  ;  and  in 
a  fi!W  instances  metastatic  abscesses  have  been  I'ouiul,  The  affected  limb  is  ustmlly 
distended  with  serum  and  lyu)i»h,  {lie  latter  of  which  ofti'u  exists  in  large  quantity, 
giving  the  parts  their  ehnracleristio  hardness,  and  exliihiting  oeeni^ionnlly,  here  :ind 
tiicre, a  greenish,  gelatinous  appearance.  In  one  case  I  discovered  several  depots  of 
Wood,  if  the  patient  surviv<'  siifiiciontly  long,  abscesses  may  form  in  the  subciita- 
neoiiH  cellular  tissue,  and  probably  cA'cn  in  some  of  the  viscera,  especially  the  lungs 
and  liver.  The  inflammation  seldom  extends  deeply  among  tlje  muscles,  its  progress 
biiiig,  ftp[>arentl3',  limited  by  the  aponeuroses.  The  axillary  glands  are  sometimes 
niiicli  enlarged, softened,  discolored,  and  inflllrjited  with  various  kinds  of  fiuids.  In 
tbe  immediate  neighborhood  of  the  vesicles  the  ]>arls  are  of  extreme  density,  cutting 
*ith  a  grating  noise  very  much  like  fibro-carlilage.  Doubtless  the  veins  and  absorb- 
fnts  are  ini|)licated  in  the  disease,  but  in  whrtt  manner,  or  degree,  has  not  been  aseer- 
tftiiii?«i.    There  is  usually,  after  death,  a  tcn<Iency  to  rnpiil  decomposition. 

'i'ri'almenl. — The  treatment  is  prophylactic  and  curative.  As  soon  as  it  is  ascer- 
tainwl  that  an  itulividual  has  been  inoculated,  the  part  should  be  cut  out,  after 
wliicli  it  should  be  well  washed  with  ivartn  water,  to  encourage  vascular  disgorge- 
ment,, and  then  still  further  drained  hy  the  cupping  glass,  these  means  being  fol- 
lowed by  thorough  cauterization  with  dilute  aci<l  nitrate  of  mercury  or  solid  nitrate 
of  silver.  Or,  instead  of  this,  the  part  is  destroyed  with  the  Vienna  pa.ste,  or  the 
Ijot  iron.  When  early  and  etf'ectuai  riddance  has  been  neglected,  or  found  im]>rac- 
tiwhle,  the  treatment  must  be  conducted  upon  general  principles,  by  mild,  soothing, 
*nd  supporting  measures.  All  sanguiuoons  depletion,  both  by  the  lancet  and  leeches, 
Mtive  purgation,  and  other  debilitating  means,  are  avoided,  as  ealcuhited,  inevitably, 
to  hasten  the  fat.il  crisis.  The  secretions,  always  seriously  deranged  in  this  disease, 
*re  ri-ciitied  by  small  doses  of  calomel,  the  excessive  pain  is  al]aye<l  by  morphia,  and 
ttio  system  is  «»ustained  by  the  liberal  use  of  braiuly,  quinine,  and  other  stimulants. 
The  limb,  placed  in  an  e^sy.  elevated  positinn,  is  wrapped  up  in  liglit  flannel  cloths, 
wrung  out  of  a  tepid  solution  of  lead  and  opium,  tension  and  throbbing  being 
'elifvotl  by  early  and  free  in<'isions.  Sometimes  great  comfort  is  cx|icricnced  from 
1*1*?  cuiployraent  of  an  emollient  cataplasm,  covered  with  laudanum  and  olive  oil. 
F«tor  is  allaved  by  the  chlorides,  wliich  may  also  sometimes  he  advantageously 
given  int^-maily.  Should  convalescence  take  place,  the  cure  must  be  promoted  by 
outrilious  food,  and  change  of  air. 


Railway  injuries  present  so  many  points  of  interest,  and  differ,  withal,  so  roach 
from  other  lesions,  as  to  demand  special  notice  in  a  work  of  this  kind.  Indeed,  the 
dittercnces  between  such  iiijiii'ies  and  ordinary  wounds  are  quite  as  striking  as  the 
diirertiices  between  the  latter  and  gunshot  wuiintls,  or  the  gunsliot  wounds  of  tlie 
present  day  as  compared  with  those  of  fornier  tittus,  prior  to  the  invention  of  the 
conical  ball.  Moreover,  lesions  of  this  kind  arc  worthy  of  particular  study,  not  less 
so  on  account  of  the  frequency  of  their  occurrence  than  the  frightful  mortality  that 
attend.4  thetn.  In  this  country  alone,  where  there  are  upwards  of  fifty  thousand 
miles  of  railway,  the  loss  of  life,  in  cue  form  or  other,  from  these  accidents,  is  abso> 
lutely  appalling,  tlie  number  of  persons  destroyed  by  them  amounting  annually  to 
several  thousand,  while  the  number  of  those  permaueutly  maimed  is  probably  still 
greater. 

The  lesions  in  railway  accidents  may  be  caused  by  the  passage  of  the  wheel  of  the 
carriage,  by  the  pressure  of  the  bulTer,  or  by  fragments  of  broken  timber,  entering 
the  body,  cutting,  lacerating,  and  contusing  the  tissues,  perforating  the  joints,  and 
laying  open  the  viscera.  The  most  frightful  shocks  aird  concussions  are  generally 
caused  by  railway  collisions,  in  which  the  passengers  are  thrown  forcibly  from  thtir 
seats  against  such  objects  as  may  happen  at  the  moment  to  be  near  them,  the  vio- 
lence of  the  injury  being  generally  in  proportion  to  the  speed  of  the  train.  Fright- 
ful accidents,  attended  with  excessive  injury  of  the  soft  parts  and  the  bones,  as  well 
as  extreme  shock,  placing  liinlj  and  life  in  jeopardy, are  of  frequent  occurrence  from 
the  pasmuge  of  the  wheels  of  street  cars. 

Railway  injuries  may,  like  injuries  from  other  causes,  be  limited  exclusively  to  the 
soil  |)arts,  or,  as  is  most  generally'  the  case,  they  may  involve  both  these  structures 
and  the  hones,  the  latter,  indeed,  often  suffering  in  a  far  greater  degree  than  the 
former-  In  extent  they  may  be  slight,  oti  the  one  hand,  or,  on  the  other,  so  severe 
as  to  prove  fatal,  either  instuntaneouhily,  without  any  attempt  at  reaction,  or  second- 
arily, as  the  result  of  itillaintnation  and  its  consequences.  In  their  character  they 
may  simply  exhibit  the  features  of  a  contusion,  or  they  may  occur  in  the  form  of 
a  wouuil,  either  open  or  subcutaneous,  most  generally  the  former,  contusion  and 
laceration  preponderating.  iJeside  these  peculiarities,  railway  injuries  are  further 
distinguished  from  the  more  ordinary  lesions  by  excessive  shock  and  concussion  of 
the  nervous  system,  by  the  small  araouut  of  hemorrhage,  by  the  impossibility  of 
procuriug  union  by  the  first  inletilion,  by  the  freipient  necessity  of  amputation,  and 
by  the  great  lialiility  to  erysipelas,  pyeuiia,  and  osteomyelitis;  all  concurring  to 
itii[)iirt  to  these  accidents  distinetive  features. 

These  lesions  may  l>e  grouped,  according  to  tlieir  effects,  under  diffen^nt  he.ids: 
Ist.  Cases  that  are  instantaneonsly  fatal,  or  tliat  soon  become  fatal,  either  from 
shock  and- concussion,  or  from  the  ef»inVdned  influence  of  shock  and  hemorrhage; 
2dly.  Taaes  in  which  reaction  occurs,  followed  by  recovery,  or  by  death  from  ex- 
haustion, inflammation,  erysipelas,  or  pyemia;  ;^dly.  Cases  of  incomplete  recovery, 
some  parts  remaining  permanently  inenpacitatxtd;  4thly.  Cases  in  which  remote 
effects,  S8  epilepsy,  paralysis,  loss  of  memory,  or  insanity,  manifest  themselves, 
perhaps  not  until  a  number  of  months  or  even  several  years  after  the  infliction  of 
the  primary  injury. 

1st.  In  the  worst  forms  of  railway  injury,  death  may  be  due  solely  to  the  violent 
concussion,  not  of  the  nervous  system  merely,  but  of  the  entire  bo<ly,  every  organ 
and  tissue  feeling  its  baneful  influence.  In  such  a  condition  there  may  perhaps  not 
be  any  outward  evidence  of  injiny,  not  even,  it  may  be,  a  scratch  upon  tlie  skin, 
although  generally  the  injury  sustaiueil  both  by  the  soft  parts  and  the  bones  is  very 
great.     In  ^onie  of  the  more  severe  cases,  the  local  injury  is  associated  with  extensive 
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ruptare  of  the  capillary  vessels.  Thus,  in  one  recnrtled  by  Mr.  Hill,  numerous  vas- 
culf*'  jjoiuts,  tbe  size  of  a  pin's  liead,  ami,  Liere  and  there,  minute  dots,  existed  in  llie 
inue**'"l»!8  of  ihe  liead,  chest  ai>d  abduruen,  as  well  as  iu  the  brain,  heart,  lungs,  liver, 
8ple^«''Q  and  kidneys.  The  l»ia«>d,  under  such  circumHlances,  is  of  a  seiniOuid,  blat-k 
a]»|>«ai'ance,  very  much  as  iu  death  from  lightiiieig.  In  fact,  the  whole  train  of  inor- 
biil  pbenoraena  is  siicb  as  clearly  to  shuW  that  death  was  ofeasiuned  by  the  sudden, 
U>t,al  abstraction  of  nerve  fluid.  iSuch  aecidents  find  their  fonnterpart  in  injuries 
CftUSed  by  falls  from  a  great  height,  as  a  tree  or  a  scallbld,  jiroduciug  death  iiistou- 
tar»e>»uely  by  concussion  of  the  whole  body. 

Kxcessive  shock  is  often  conjoined  with  more  or  less  serious  hemorrhage.  The 
largest  bleeding  usually  occurs  in  injuries  i>f  tlie  extremities,  attended  with  laceration 
of  the  principal  vessels,  as  the  femoral,  popliteal,  or  tibial  arteries  and  veins;  but, 
nov?-  and  then,  as  in  railway  lesions  of  the  chest  or  abdomen,  Inrge  quantities  of  blood 
may  l)e  iK>ured  out  into  the  splniichnic  cavities,  thus  greatly  complicating  the  case, 
auci  rendering  it  more  surely  fatal. 

Intense  shock,  raj>idly  terminating  in  death,  may  result  from  iujuiy  of  a  single 
organ,  as  the  brain,  heart,  or  lung,  the  rest  liaving  in  great  degree  escaped.     Such 
BCC'idents  find  their  counterpart  in  death  from  a  blow  <iv  kitk  on  the  stomach.     Or, 
the  viscera  may  be  free  from  injury,  and  the  fatal  shcick  be  rlue  solely  to  the  exten- 
sive lesion  sustained  by  the  external  parts,  as  those,  for  instance,  of  the  lower  ex- 
tremity, the  skin,  muscles*  vessels,  and  nerves  being  mashed  and  pulpifled,  the  large 
joints  torn  open,  and  tbe  bunes  crii.Hhed  and  ground  to  powiler. 

2il!y.  Shock,  although  very  violent,  is  often  foUuwed  by  reaction,  even  when  there 
U  very  gr.^ive  injury,  in  the  same  nmniier  as  in  concussion  of  the  brain  from  falls  and 
Uows  on  the  head.  In  tbe  generality  of  cases,  the  reaction  is  slow,  twelve,  twenty- 
Ibur,  or  even  forty-eight  hours  elapsing  bi'fore  it  is  fully  established,  the  system  fre- 
quently faltering  in  the  interval  even  under  the  sustained  employment  of  tbe  most 
powerful  stimulants.  Or,  the  renitiim,  nfter  vniious  eUnrts,  at  length  fails,  and  fatal 
coll»p9€  ensues.  Soraotinies  the  system  rallies  snMlcieMtly  to  admit  of  tbe  removal 
of  tlie  injurefl  stnietures  by  the  knife,  the  patient,  if  tlu're  has  been  much  shock  or 
loss  of  hlowl,  either  dying  under  the  operation  or  soon  ntler;  or.  if  he  survive  the 
immediate  etfeets,  standing  a  fair  chance  of  perisljing  fr<«rn  fever,  erysipelas,  or 
pvtrai:u  Experience  hns  proved  that  am|)utations  performed  for  severe  railway  inju- 
ries atl'ord  a  very  high  rate  of  mortaHty,  far  greater,  iiuleed,  than  after  almost  any 
other  cKsss  of  lesions,  those  made  by  the  rinind  ball  not  excepted.  The  stump,  in 
sut'h  cases,  is  not  nnfrequently  assailed  by  erysipelas,  osteomyelitis,  or  even  gan- 
grene, the  disease  either  causing  death  or  necessitating  further  operative  interference. 
If  an  attempt  be  nmde  to  preserve  the  injured  structures,  the  surgeon  will  run 
peat  risk  of  losing  his  patient  by  the  violence  of  the  resulting  fever,  erysipelas, 
pingrene,  pyemia,  or  profuse  suppuration,  death  generally  su[>ervening  within  tlie 
first  live,  eight,  or  ten  days.  Railway  wuunds  never  unite  by  the  first  intention; 
uid  in  most  cases,  even  when  tbe  eontusi<jn  and  laceration  are  comparatively  slight, 
some  degree  of  slonghini;  is  almost  inevitaJde. 

The  symptoms  of  shoek  in  railwiiy  ai-i-idonts  do  not  differ  from  those  of  shock 
prodiR-ed  by  onJinary  causes.  When  tlie  accident  has  been  uncommonly  severe,  as 
wtion  a  man  is  knoekeil  down  by  a  train  in  rnphl  mf^tion,  the  patient  is  frightfully 
colk(i9t'd,  the  pulse  and  breathing  art'  hardly  perceptible,  the  countenauee  is  of  a 
'ieadiy  pallor,  the  pujiils  an;  widely  dilaleil,  an<l  the  surface  of  the  body  is  covered 
^iL  told  sweat.  These  symptoms  often  exist  when  there  is  no  evidence  whatever 
of  local  inj  ury. 

3<lly.  Incomplete  recovery  after  railroad  accidents  is  of  very  frequent  occurrence, 
•nd  uiuy  manifest  itself  in  a  great  variety  of  ways,  depending  upon  the  nature  of 
tlie  injury  and  the  character  of  the  organs  or  structures  involved.  Tims,  special 
««ii8;ition  is  often  impaired  in  accidents  involving  the  base  of  tbe  bruin,  as  shown  in 
tli«loss  of  the  sense  of  smell,  taste,  sight,  or  hearing.  P.iralysi3  of  an  arm  or  of  a 
'eg,  or  even  of  one  side  of  the  bmly,  may  be  caused  by  a  severe  wrench  or  twist  of 
the  spine,  eventuating  in  direct  pressure  by  displaced  bone,  or  indirect  ]iressure  by 
eTtisioij  of  bloo<l.  Atrophy  of  a  part  of  a  limb,  or  even  of  an  entire  limb,  is  by  no 
m'?:m»  ancommon ;  sometimes  a  joint  is  perniancTitly  rlisubled  ;  and  eontractioii  of  the 
O'lsdes  and  tendons  may  be  mentiimed  rts  another  effect  that  proj>erly  fall^  under 
this  lie.nd.  The  speech  is  occasionnlly  considernbly  imparled,  lieing  weak  and  indis- 
tinct; and  various  anomalous  symptoms  are  often  present,  as  confusion  of  ideas,  a 
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sense  of  cold  or  of  unnatural  beat  ahout  the  head,  inabilit}'  to  attend  to  busiooss,  & 
pinched  ex|»ressiori  of  the  face,  an<l  a  \vrthere<l  condition  of  the  whole  body.  Occa^ 
Biunally,  L-speciully  after  injuiifs  i«f  certaiu  nerves,  lliere  is  a  feeling  of  iittmbnesa, 
of  ft>rujieatiou,  or  of  piitkiiig,  as  if  pins  and  needles  were  moved  about  in  I  lie  piirt«.| 
These  aud  similar  effects  may  be  the  sequences  of  the  slighteat  as  well  as  of  the  mofiU 
violent  injuries.  | 

4tldy-  lU'inot^  cliecta,  coining  on  at  a  variable  period  after  the  primary,  not  unfr^ 
queutly  follow  uj)un  railway  accidents-  These  effects  raauifest  theuif?elves  in  varional 
degrees  as  well  as  in  various  forms;  sometimes  in  one  manner,  aud  sometimes  in 
another,  from  the  slightest  deiiarture  from  tlie  normal  condition  of  an  organ  to  the 
comidete  ])erv'er9ion  of  its  funetions.  The  exciting  cause  is  more  commonly  a  slight 
than  ft  severe  one,  the  patient,  afler  having  sullered  from  shock,  having,  jjerhapA, 
niailc  a  rapid  recovery,  or  so  nearly  reg4uned  his  mental  and  physical  vigor  as  to  be 
able  in  a  short  time  to  resume  bis  accustomed  occupation  as  if  nothing  had  hap- 
pened to  him.  IJy  and  by,  however,  generally  after  the  lapse  of  several  months^ 
without  any  assignable  cause,  his  general  health  gives  way,  or  he  gradually  loses 
his  control  over  some  particular  organ.  The  approaehes  denotjve  of  thfw  occu^ 
rences  are  usually  very  stealthy  ami  insidious,  and  hence,  long  before  the  patient  is 
made  fully  sensible  of  their  import,  the  most  serious  pathological  changes  may  take 
place  at  the  seat  of  the  original  lesion  ;  changes  which,  if  correctly  interpreted  at 
the  time,  migiit  have  easily  lieen  [ireventerl,  but  which,  now  that  they  have  acquired 
the  a.scendency,  may  lead  to  fatal,  or,  if  nut  to  fatal,  to  permanently  ill  consequences. 
Most  of  these  remote  edects  are  referable  to  injuries  of  the  nervous  system,  more 
especialJy  to  those  of  the  spinal  conl  and  of  the  base  of  the  l)rain,  manifesting 
tliemselves  in  various  forms  of  fimetional  derangement  and  in  impairment  of 
circulation  aud  nutrition  either  of  the  entire  body  or  of  some  particular  part. 

Among  the  more  common  and  distressing  of  these  remote  effects  are  va 
uneasy  senssations  in  the  head,  as  a  feeling  of  numbness,  dizziness,  weight,  an<l  ten- 
sion, as  if  a  hoop  were  lirmly  atretcht'd  around  it.  Occasionally  there  are  sliuoting 
pains,  or  pains  seale«l  at  some  particular  spot,  more  or  less  tender  on  pressure ;  a 
throbbing  feeling  is  not  uncommon  ;  various  kinds  of  noises  are  complained  oP;  the 
mind  is  peevish  and  irritable ;  the  i<leas  are  confused ;  the  sleep  is  disturbed  by 
harassing  dreams;  volitional  power,  me ntul  and  physical,  is  greatly  at  fault:  the 
patient  is  often  very  emotional,  frequently  bursting  into  tears,  and  he  is  nnable  to 
apply  liimself  to  business,  the  slightest  effort  of  the  kind  being  attendtnl  with  an 
aggravation  of  suffering.  The  organs  of  the  special  senses  are  frequently  affected, 
as  is  evinced  by  the  impairment  of  tlio  function  of  smell,  hearing,  taste,  and  sight. 
The  speech  is  rarely  much,  if  at  all,  involved.  Marked  strabismus  occasionally 
exists.  The  countenance  has  a  contracted  appearance,  and  an  uneasy  expression, 
the  person  often  looking  much  older  than  he  actually  is,  or  than  he  did  Iwfore  he  was 
hurt.  The  pulse  is  geuernily  small,  and  somewhat  above  the  numerical  standairl; 
the  breathing  is  short  and  almormaily  frequent;  the  digestive  organs  are  deranged, 
the  apjtetite  being  irregular,  and  the  taste  more  or  less  vitiated ;  the  bowels  are  con- 
sti[iated,  and,  as  assimilation  is  imimircd,  the  patient  loses  weight  and  strength. 
The  kidneys  and  the  biadiler  usually  act  naturally,  but  the  sexual  functions  are  often 
very  deeply  imidicatcd,  and  in  some  cases  the  individual  is  completely-  im[>otent. 
Paralysis  often  exists,  more  generally  in  the  inferior  than  in  the  upper  extremities, 
sometimes  on  one  side  and  at  otlicr  times  on  both  ;  in  various  degrees,  from  slight 
failure  of  motor  power  to  total  loss,  occasionally  associated  wiih  defective  sensation, 
and  usually  coexistent  with  loss  of  tenqierature  and  clammy  i>erspiration.  In  many 
cases  the  loss  of  power  is  confined  to  special  muscles  and  tendons,  which,  in  conse- 
quence, soon  become  permanently  shortened  and  coniracteil,  leaving  the  patient  in  a 
weak,  tottering  comlition,  and  extremely  liable  to  fall.  More  or  less  wasting  of  the 
affected  limb  generally  occurs,  amounting  occasionallj',  in  the  more  advancwl  stages 
of  the  complaint,  to  the  most  degraded  atrophy.  Among  the  more  uncommon  of  the 
remote  occurrences  after  railway  accidents  may  be  mentioned  mental  imbecility, 
epilepsy,  and  insanity,  coming  on,  perhaps,  at  the  end  of  several  years,  long  after  the 
patient  had  apparently  completely  recovered  from  the  immediate  effects  of  the 
injury. 

It  ia  generally  rery  difficult,  if  not  impossible,  to  refer  these  effects  to  their  true 
sources ;  it  is  reasonable,  however,  to  Bupf>o8e  that  in  the  great  majority  of  c^ses 
they  are  essentially  due  to  changes  effected  in  the  cineritioua  substance  of 
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^n?bro-9pinal  axis  by  iufliimmatori'  irritation.  Occasionally  the  inmunlinti'  cause 
On<loiil'le<lly  is  an  fllusifni  of  iilasma,  or  of  this  uiiiterial  ami  of  BtTUiii,  of  .serum 
alone,  or  of  M()0<l,  eitlior  in  a  lliiiil  or  solid  state,  jjouifd  out  at  the  tiiui' of  the 
accident,  remaining  unabsorl>eil,  ami  by  its  preasuru  iiittirferijig  with  the  trsinsmissiou 
of  the  nerve  current. 

Tlie  jiroguosis  in  these  secondary  affections  must  necessarily  depend  upon  the  cir- 
cnnislances  of  each  individual  case.  Jf,  after  they  have  remained  stationary  for  some 
ttix&c,  or  if,  after  various  fluctuations  an*l  changes,  there  is  a  gradual  but  decided  im- 
provement in  the  symptoms  and  thti  general  condition  of  the  patient,  strong  Jjopes 
naa.j  be  entertained  of  ultimate  restoiation;  the  [irogress  to  lu-ttlt!)  must,  however, 
neoessarily  l)e  slow,  and  it  will  be  well,  in  order  to  guard  iigainst  disappointment,  to 
look  for  occa8Jt)nal  interruptions.  Now  and  then  a  case  occurs  in  which  the  imf>rove- 
meiit  is  steady  and  persistent.  The  prognosis  may  be  considered  as  unfavorable 
wli*'n  there  is  a  progressive  increase  of  the  local  distress  along  witli  a  gradual  failure 
oT  tiie  general  health,  the  more  especially  when  the  downward  tendency  is  due  to 
great  involvement  of  the  cerebro-spiual  axis,  aa  intlicatcd  by  loss  of  muscular  i»>\ver 
and  iKTverted  sensation.  As  it  respeeta  the  continuance  of  life,  the  patient  may  last 
for  iDiiny  years,  and  eventualij*  die  of  some  intercurrent  disense. 

lu  the  treatment  of  railway  injuries  four  distinct  indications  are  presented:  to 
relievo  shock,  to  arrest  lieitiorriiage,  to  prevunt  undue  iuOaiuinatiou,  and  to  guard 
against  the  occurrence  of  »ec<uidary  etfeets. 

In  the  treatment  of  shock  the  same  general  rules  are  to  l)e  oltserved  as  in  shock 
from  any  other  cause  ;  the  usual  management  being  by  recumbency,  cold  water,  sina- 
pisms, the  smelling-bottle,  stitnuiating  injections,  and,  if  the  patient  can  swallow, 
bv  the  exliibition  of  bran*^ly  and  ammonia.  Overnction  is  prevented  by  morphia  and 
the  neutral  mixture  in  conjunction  with  veratrum  viride  and  other  suitable  measures. 
Uemorrhage  is  controlled  by  ligature,  torsion,  acupressure,  and  styptics.  Any 
wound  that  may  exist  is  dressed  and  treated  in  the  usual  manner.  If  the  injury 
(X:(:ii|iy  an  extremity,  and  is  so  excessive  as  to  demand  amputation,  the  ojieialion 
8Loui<|  l)c  i)erformed  as  soon  as  reaction  has  been  sulliciently  established  to  enable 
llie  patient  to  tiear  ttie  siiock  and  loss  of  blood,  the  lindi  lieing  always  removed  some 
distance  beyond  the  ajipareut  seat  of  the  lesion,  lest,  some  of  the  bruised  and  hice- 
nilwl  tissues  being  left,  gangrene  may  seize  upon  the  stump.  If  the  system  has  c)nly 
purtifUly  rallied,  anffisUietics  siiould  l>e  dispensed  with,  the  kuife  then  often  acting 
&s  a  sahitary  stimulus,  favoring  reaction  and  increasing  the  chances  of  recovery. 

Infliitnmation  must  be  limited  by  the  usual  means,  o]>ium  being  freely  given  to 
control  tlie  "heart's  action,  to  tranquillize  the  system,  and  to  promote  sleep;  the  secre- 
tions are  corrected  with  blue  mass;  and  the  hent  of  the  skin  is  allayed  by  mild  dia- 
pliorelics,  and  by  sponging  the  surface  frequently  with  tepid  water  containing  a  little 
alcohol  and  vinegar.  Quinine  and  tincture  of  iron  are  freely  admitiistered,  if  there 
|i&8  been  much  loss  of  blood;  cooling  drinks  are  used;  the  temperature  of  the  room 
is  properly  regulated;  and  ntilk  [uinclr,  beef  essence,  and  the  ditlereut  kinds  of  broths 
*^  relied  upon  to  sustain  the  system. 

Convalescence  is  carefully  watched,  any  untoward  occnrrence  being  promiitly  met 
by  appropriate  measures.  Local  irritation  is  combated  by  leeches  and  blisters,  aided 
b'  rpNt  and  elevation  of  the  affected  part.  Bodily  and  mental  excitement  must  l>e 
>*oidtfi,  the  bowels  and  secretions  duly  attended  to,  and  the  diet  prtjperly  regulated. 
Involvement  of  the  lungs  and  other  internal  organs  must  be  gimnled  against  by 
•""re  than  ordinary  vigilance.  If  secondary  eflects  ensue,  a  mild  course  of  mercury 
^'1  Ite  indicate<J,  the  remedy  in  many  cases  being  advantageously  given  iu  union  with 
Mide  of  potassium.  .Slight  ptyalism,  steadily  maintained  for  several  consecutive 
'^•■'eks,  is  sometimes  required.  In  these  chronic  atTectious  great  benetit  is  <iften 
^eriv('<l  from  the  use  of  thi^  rohl  shower-bath,  change  of  air,  mild  tonics,  and  the 
judicious  application  of  electricity. 
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EFFECTS  OF  INJURIES  UPON  THE  NERVOUS  SYSTEM. 

Under  this  head  may  be  considered  the  more  immediate  effects  of  injuries,  as 
nervous  depression,  or  shock,  »nd,  jih  it  has  not  inaptly'  been  termetl,  traumatic  de- 
iiriutn.  These  ellects  mu3-  succeed  to  nlmost  any  lesion,  however  trivial  or  compli- 
cated, tlteir  {)rnductiou  being  tircallj  iiiHuenced  liy  tlie  temperament,  habits,  age,  uud 
idiosyncrasy  of  the  iudividunl ;  and  they  tleservu  the  must  ciiretul  Mtud>-,  inri^much 
as  they  are  lre(|ueutly  followed  by  the  worst  consequences.  The  subject  of  tetanus 
mitrht  properly  be  incluiled  under  the  preisent  division,  but  as  this  disease  occa-sion- 
ally  arises  without  luiy  exlerniil  injury,  the  discussion  of  it  will  be  postponed  until  I 
come  to  speak  of  the  alfectiona  of  the  uerves. 

SECT.  I. — PROSTHATION,  COLLAPSE,  OR  SHOCK. 

Shock  13  a  depression  of  the  vital  j>owers,  induced  suddenly  b}'  external  injury, 
and  essentially  dependent  upon  a  loss  of  innervation.  It  bears,  in  etlect,  the  same 
relation  to  the  nervous  system  as  syncoiK'  to  the  vascular;  in  tiie  one  case  the  result 
is  caused  by  a  tliniinution  of  nervous  fluid,  in  the  other  by  a  diminution  of  blood; 
in  both,  the  conseijuence  is  more  or  less  prostration,  with  perturbation  of  mind  and 
body,  extremely  variable  both  as  to  intensity  and  duration.  When  the  nervous 
shock  is  severe,  it  may  inHtantniieoui<ly  terminate  in  death,  as  so  often  happen!^  in 
falls  and  blows  upon  the  head ;  more  generally,  however,  after  having  continuetl  for 
an  indefinite  period,  it  passes  into  reaction,  the  powers  of  life  gradually  coming  up, 
as  the  diHerent  organs  and  the  general  system  regain  their  nervous  fluid.  The  most 
severe  ami  fatid  cases  of  shock  are  generally  those  that  supervene  upon  direct  injuiy 
to  the  great  nervous  centres,  as  the  brain  and  spinal  cord  ;  no  less  disastrous  effects 
oecasioiiatly  succeed  Itlows  upon  the  epigastric  regioi),  in  consequence  of  the  violence 
thus  inllieted  ujjon  tlie  solar  plexus  of  nerves.  In  some  of  these  and  similar  instances 
life  is  destroyed  with  the  same  rapidity  as  by  lightning,  the  nervous  fluid  being  in- 
stantaneously annihilated  without  the  individual  being  rendered  conscious  of  his 
doom.  Such  cases  have  their  counterpart  in  those  frightful  hemorrhages  in  which, 
a  large  artery,  as,  for  example.  I  he  aorta,  being  divided,  the  jiatient  perishes  in  a  few 
seconds  from  loss  of  blood.  The  blood  has  long  been  known  by  physiologists  as 
the  vital  Iluid,  so  necessary  has  its  integrity  always  been  regardecl  to  the  well-being 
of  the  system  and  the  maintenance  of  healtliy  action.  Hut  it  is  certainly  not  the 
onl^'  tluid  entitled  to  this  distiiiotion-,  the  nervous  fluid  is  both  more  sulitle  an<l  more 
important  as  a  life  preserver.  When  blood  flows  away  in  a  mighty  and  overwhelming 
torrent,  the  person  dies,  and  life  is  then  said  to  be  destroyed,  as  it  certainly  is,  by 
the  excessive  sanguineous  drainage.  But  in  shock,  the  same  effect  may  happen,  and 
yet  the  body  be  literally  surcharged  with  blood,  not  a  single  drop,  perhaps,  having 
been  sjiilied  iu  the  accident  causing  the  fatal  result.  Thus,  of  the  two  fluids,  the 
nervous  is,  in  every  respect,  tlie  more  important.  Ix-caiise  the  more  essential  to  life; 
and  its  disturbance  is,  therefore,  a  more  frequent  cause  of  death. 

It  would  Ik?  out  of  [dace  in  a  work  on  surgery  to  inquire  into  the  natnre  of  the 
nervous  fluid,  or  to  attempt  to  settle  the  question  so  often  pmpoundwl,  whether 
there  really  is  any  fluid  of  this  kind  at  all.  Such  an  investigation  belongs  more 
properly  to  physiology  ;  but  there  is  no  sensible  practitioner  who  has  not  occasion 
daily  tu  lament,  in  the  exercise  fd'  his  jirofessirin,  bis  want  of  knowle<lge  of  the  func- 
tions of  the  nervous  system,  and  I  feel  sure  that  cnse.s  of  disease  and  accident  are 
constantly  permitted  to  slip  through  our  hands  simply  because  of  our  forgctfulness 
that  there  is  such  a  fluid  as  the  nervous.  No  one  is  unmindful  that  a  patient  has 
blood,  that  a  certain  (piantity  of  this  fluid  is  necessary  to  the  maintenance  of  health 
and  life,  and  that,  like  the  solids,  it  is  subject  to  a  thousand  diseases,  often  of  them- 
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flolves  sufficient  to  cause  death.  Unfortunately,  we  never  can  flcquiro  fiiiy  iiitim:ite 
kDowleil;^e  of  an  agent  so  sul)tlo  as  the  nervous  fluid  ;  like  the  electric,  or  galvanic, 
wliiuli  it  is  supposed  to  resemble,  it  can  be  knowm  only  by  its  etfccta. 

SiuK-k  may  be  produced  by  a  great  variety  of  cauxes,  some  of  a  bodily,  others  of 
»  mental,  character  ;  some  exti-nisil,  others  internal.  It  may  be  purely  nervous,  or 
partly  no rvoua  and  partly  hemorrhagic,  that  is,  dependent  upon  the  conjoined  loss 
of  the  nervous  and  sanguineous  flui<ls.  The  nature  and  extent  of  shock  are  greatly 
influenced  by  the  state  of  the  general  health  at  the  time  of  the  accident,  the  amount 
of  the  injury,  the  importance  of  the  part  more  directly  assailed,  and,  also,  in  an 
especial  manner,  b3'  tlie  idiosyncnisy  of  the  individual.  There  are  some  persons, 
wldicrs,  for  example,  of  the  most  undoubted  courage,  men  who  would  not  hesitate 
to  lace  the  month  of  the  cannon,  who  fall  into  a  state  of  the  most  profound  prostra- 
tion from  the  most  trilling  acfidont ;  who  tura  p:de  and  tremble  like  a  leaf;  whose 
minils  are  perfectly  bewildered,  and  who  are,  as  it  were,  completely  stunned,  from 
injuries  so  insiguiflcant  as  not  to  alfcct,  in  the  slighte.st  degree,  ordinary  persons. 
Such  an  occurrence  can  only  be  explained  by  a  reference  to  idiosyncrasy;  and  it  has 
Its  counterpart  in  thosie  persons  who,  although  extremely  plethoric,  faint  fioui  the 
sligliU'St  loss  of  blood,  or  even  from  the  mere  sight  of  that  fluid.  Tiierc  arc  other 
persona,  on  the  contrary,  whom  hanlly  any  accident,  however  severe,  can  shock  ;  they 
,'irB  iiiseusible  to  pain;  their  uervoua  system  is  obtuse;  nothing  atlects  them,  either 
Txidilv  or  mentally ;  a  severe  blow  may  stun  them,  but  the  impression  is  transient ; 
in  n  feir  minutes  they  are  completely  restored  to  consciousness  and  power.  Here, 
again,  is  an  example  of  idiosyncrasy,  a  pecidiarity  of  organization;  in  the  former 
case,  the  individual  is  all  nerve,  all  sensibility;  in  the  latter,  all  blood,  all  muscle. 
But  it  is  not  only  the  nervous  and  irritable  that  suffer  from  shock;  the  fat  and  corpu- 
lent ore  prone  to  Ijc  atfected  by  it  fimm  the  slightest  causes,  and  hence  such  jnrsons 
si-ldoin  make  good  subjects  for  the  knife;  they  bear  the  loss  of  blood  bn<liy,  and  are 
extremely  liable  to  perish  from  erysipelas  and  pyemia,  in  consequence,  as  it  appears 
tome, rather  of  loss  of  nervous  fluid  than  from  any  toxic  state  of  the  blood,  or 
blood-poisoning,  properly  so  called.  There  arc  some  individuals  whom  the  slightest 
0[K'Rition  will  kill ;  touch  them,  and  they  are  sure  to  die  ;  they  are  destitute  of  life- 
power,  and  incapable  of  resisting  the  slightest  shock.  The  fainting  produced  by  tlie 
pricking  of  a  neetUe  and  the  introduction  of  a  bougie  affords  a  familiar  illustration 
of  shock  from  trivial  causes. 

Among  the  external  causes  of  shock  de-serving  of  particular  notice,  on  account  of 
their  crushing  ellects,  are  injuries  upon  the  skull  and  spine,  such  as  are  jjrodueed  by 
a  fall  or  blow;  gnnsitot,  railway,  steamboat,  and  factory  wounds;  dislocations  and 
ftMliires ;  violent  sprains,  burns,  and  scalds ;  and  some  of  the  more  severe  ojjerations, 
w  the  extirpation  of  enormous  tumors,  and  the  am|iutation  of  the  larger  limbs,  even 
i»hen  not  attended  with  any  considerable  hetnorrhage.  The  extraction  of  a  tooth, 
Utarery  nervous  person,  has  been  known  to  occasion  fatal  shock. 

Severe  shock  is  fretpieutly  produeed  by  iuternrd  criusi-s.  One  of  the  most  familiar 
Maxnplfs  of  this  kind  is  atfVuded  in  perforation  of  the  bowel,  consequent  u])on  ty- 
phoiil  fever,  and  folh^vved  by  extravasation  of  fecal  matter.  The  moment  tliis  takes 
place,  the  shock  is  immense;  if  the  patient  bad  been  struck  severely  on  the  head,  it 
Wiild  not  be  more  so;  in  some  cases  it  is  bo  overwhelming  as  to  destroy  life  in  a 
few  hitiirs.  The  pain  which  attends  tlie  passage  of  a  gall-stone,  or  of  a  renal  eoncre- 
^i»>n,  is  often  followed  by  similar  results;  extravasation  of  urine  may  be  mentioned 
'I'ttnoLlicr  example.  Many  a  woman  has  perished  from  shock  intluced  by  severe 
I'l'^r;  and  the  excessive  prostration  consequent  upon  a[ioplectic  seizures  is  familiar 
to  every  practitioner. 

Mt-ntal  shock  is  often  extremely  severe,  and  is  occasionally  followed  by  the  worst 
W>ii8«?quences,  especially  when  it  occurs  during  the  jirogrews  of  a  severe  illness,'or 
«fler  a  severe  surgical  ojteration.  Fright  is  perhaps  the  very  worst  of  the  causes  of 
"lental  shock.  The  effect  of  terror,  in  suddenly  exhausting  nervous  power,  is  well 
ilhistmted  by  the  history  of  those  persons,  who,  sentenced  to  be  bled  to  death,  actu- 
*ll.V«lie«l  on*  hearing  water  trieklitig  into  the  basin,  which  they  supposed  to  Ik-  blood 
i>'<iiing  from  their  veins,  after  the  iirm  had  been  slightly  prickeii,  although  no  vessel 
hfl'l  lieen  opened.  It  is  related  of  llesault  that  he  one  day  lost  a  patient,  about  to 
be  lithotoraized,  from  sheer  fnglit.  The  man,  who  was  very  cowardly,  fainted  and 
died  tinder  the  impression  that  the  operation  was  progressing,  when  this  distin- 
golsbed  surgeon  was,  in  fact,  only  tracing  with  his  nail  the  line  of  the  intended 
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incision  on  the  perineum.  A  sick,  bedriildRn  person,  in  danger  of  being  burnt  to 
di'.itli,  lias  bein  known  to  pensli  from  shoik  brought  on  b}'  excessive  menial  trepi- 
(lalinn.  Tlie  nn'i'ipt  of  disagreeable  news^  tbe  sudden  loss  of  property,  and,  in  short, 
violi'ul  rai'iilal  enii»tion  of  almost  uny  kind,  may  give  rLse  to  similar  effeets. 

Mental  luul  forporeal  shock  are  nftea  combine*!;  and  it  is  lliea  not  uncommon  to 
see  the  former  ptv[iouderate,  in  a  very  marked  degree,  over  the  latter.     The  soldier 
on  the  field  of  battle  may  suffer  from  bodily  shock  induced  by  a  severe  wound;  be 
miiy  feel  that  he  is  badly  hurt,  but  still  bo  is  sanguine  of  recovery,  and  cheorfully 
and  manfully  bears  up  under  his  affliction.     The  surgeon  examines  his  wound,  and, 
perceiving  its  grave  character,  informs  him  that  it  will  probably  cost  him  his  life. 
Iiistaiitly  tlie  case  assumes  a  diHcreiit  aspect;  the  system  is  overwhelmed  with  per- 
turtiatiun  and  excitement;  the  vital  [towers  ai*e  depressed  to  the  utmost;  and  death 
takes  ])!ace,  perhaps,  several  days  sooner  than  it  would  otherwise  have  done.    In  rail- 
w.\v  Hccideiits,  caused  by  the  collision  of  the  cars,  this  combination  of  mental  and 
ph\'sic:il  slioek  fretpjently  exists  in  an  astonishing  degree,  sometimes  atfecting  large 
uumliers  of  persons  simultaneously.     Here  the  shock  is  the  result  evidently  not  of 
mere  concussion  of  the  cerebro-s|iinaI  axis,  but  of  the  whole  body  and  mind  aa  wclL 

The  .vv;«/V'h;i.s  of  shock,  althongli  extremely  variable,  are  generally  such  as  attend 
9ynco[ie  fiom  loss  of  blood,  or  concussion  of  the  brain,  which  is  itself  only  a  form  of 
nervous  de|>ression,  or  expenditure  of  tlie  vital  forces.  If  the  accident  has  l>een 
slight,  the  effect  will  be  that  of  a  modernte  stun,  that  is,  the  ]tatient  will  exi>erience 
some  degree  of  mental  confusion,  look  pale,  and  feel  weak  and  tremulous ;  objects 
will  appear  dark  to  hiai,  aud  he  will  prubalily  reel,  if  not  fall.  Presently,  however, 
es|)ecially  if  he  lies  down,  reaction  will  take  place,  and  in  a  short  time  he  will  recover 
both  his  mental  and  physical  powers,  so  as  to  be  able  to  converse,  act,  and  walk  in 
the  same  taamier  as  before  he  was  hurt.  When  the  iJijuiy  has  been  severe,  the  effect 
upon  the  nervous  system  will,  of  course,  be  pro[»ortionately  greater.  The  patient, 
unable  to  support  himself,  falls  to  the  ground,  oflen,  as  he  does  so,  inflicting  serious 
violence  upon  his  person.  Consciousness,  specia!  sensation,  and  volition  are,  j>er- 
liaps,  completely  abolished  ;  tlic  countenance  is  deadly  pale ;  the  respiration  is  slow 
and  feehk' ;  the  pulse  is  small,  fluttering,  and,  at  times,  altogether  imf>erceptible;  the 
extremities  l>eeome  ra|)idly  cold;  and  the  surface  is  soon  bathed  with  an  abundant, 
chuuuiy  svveat.  Gas|)ing  and  sighing,  with  convulsive  tremors,  arc  olYen  present, 
geneially  but  too  clearly  ilenoting  the  serious  character  of  the  lesion.  Not  nn- 
IVetiueiitly  there  are  involuntary  discharges  from  the  bowels,  with  nausea  and  even 
vomiting. 

The  duration  of  these  symptoms  is  subject  to  no  little  diversity ;  at  timc<i  they 
pass  off  in  a  few  minutes,  or,  at  furthest,  in  a  few  hours;  at  other  times  they  last 
for  several  days,  and  even  then,  perhaps,  they  do  not  disappear  entirely,  one  or 
more  ])ersjsting  for  a  consiflerably  longer  period.  When  the  shock  is  very  severe, 
death  may  occur  iustantaueoiisly,  or  the  case  may  linger  for  some  time  in  a  state  of 
douht  aud  uncertaint}^  with,  now  and  then,  an  attempt  at  reaction,  and  at  last  prove 
fatal.  Instances  occasionally  occur  in  which,  after  tolerably  complete  reaction  has 
been  estalilished,  the  system  sinks  again  into  a  partial  state  of  collapse,  the  vital 
forces  evidently  liaving  not  sntlicient  sf  annua  to  maintain  llie  functions  of  the  brain 
and  heart.  .Such  cases  are  very  liahle  to  end  fatally,  generally  within  the  first  twenty- 
four  hours  after  their  occurrence. 

Reaction,  aftershock,  is  denoted  by  a  gradual,  or  more  or  less  rapid,  resumption 
of  the  funetious  of  the  different  organs,  whicli  awake,  so  to  speak,  from  tlicir 
slumber,  and  spring  back  again  into  life  and  hnjtpiness.  One  of  the  first  evidences 
of  this  change  is  a  return  of  the  color  of  the  face,  with  an  increase  of  the  heart's 
action,  as  indicated  by  the  state  of  the  jiulse,  which  is  not  only  stronger  and  fuller, 
but  more  steady  and  regular;  the  respiration  is  more  free  and  open ;  the  surface 
becomes  warmer  and  dryer  ;  the  sphincters  again  obe^-  the  will ;  and  the  mind  regains 
its  self-possession  and  power  of  action.  Olten  the  first  symptom  of  reaction,  after 
severe  shock,  is  vomiting,  followed  by  corajilete  clearance  of  the  contents  of  the 
stomach,,  itself  gonorall}'  a  favorable  sign,  as  it  is  often  dcnotive  of  a  return  of  mus- 
cuhir  [jower. 

There  is  a  form  of  shock  which  has  been,  not  inaptly,  called  insidious,  as  the 
symptoms  are  generatly  of  a  maskerl  character,  aiul  are,  therefore,  well  calculated  to 
deceive  both  the  patient  and  practitioner.  The  person,  although  severely  injured, 
congratulates  himself  upon  having  made  an  excellent  escape,  and  imagines  that  he 
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is  not  only  in  no  djinger,  Imt  tliat  lie  will  soon  he  about  apain;  in  ftict,  to  lotik  fit 
him.  one  would  hardly  sunposc,  uL  rir^it.  si<;ht,  ttmt  there  was  anything  serious  the 
m-iiUT;  the  countenance  appears  well,  the  breatliuig  ia  good,  the  pulae  is  bul  little 
aili'ited,  except  that  it  is  too  soft  and  frequent,  and  the  mind,  cahn  »ud  collectL-d, 
possesses  its  wonted  vigor,  the  patient  asking  and  answering  quest  ions  very  mticli 
as  in  health.  But  a  iJoro  careful  examination  soon  sserveA  to  show  that  deep  misehief 
is  lurking  in  the  system;  that  the  Miachinery  of  life  has  been  rudely  unhinged.  an<l 
llmttbe  whole  system  is  prufonndly  nhocked ;  in  a  word,  that  the  nervous  tluid  has 
been  exhausted,  and  that  there  is  not  enough  power  in  the  constitution  to  reproduce 
nud  mniutain  it.  The  skin  of  Bueli  a  person  assumes  an  icterode,  or  fiallow,  eadav- 
eioiis  apfKfarance,  feeling  at  the  same  time  doughy  and  inelastic;  the  extremities 
are  deadly  cold;  the  pult^e  makes  a  desperate  ellort  at  reaction,  but  is,  at  best,  weak 
and  tremulous  ;  there  is  little  or  no  piiin  ;  and  the  i)atient  is  altogether  too  eoraposed 
and  tninquil  for  one  who  has  sustained  stieh  an  amount  of  vicilenee.  The  eysiem 
does  not  seem  to  be  conscious  of  what  has  occurred  ;  ile  Bensiliilities  are  blunted,  and 
tt  ia  incapable  of  suffering.  >'at«re,  to  use  the  language  of  Hunter,  does  not  feel 
the  injury. 

The  countenance,  in  tliis  form  of  sliock,  ha«  often  a  peculiarly  melnncholy  expres- 
einn.as  if  foreshadowing  llie  fatal  event ;  a  sad  sunle  playn  upon  ihe  lips,  nnrl  illumines 
tbfi  lower  part  of  the  face,  while  tlie  iipj)er  part  wears  a  gloomy  aspect,  in  striking 
contrast  with  the  ottier.  The  forehead,  as  the  patient  hioks  at  his  att<?ndants,  espe- 
cially if  he  has  just  been  roused  frora  sleep,  is  strongly  knit  and  wrinkled,  giving  it 
tscuwhug  and  sinister  air.  As  the  case  jnogresses,  the  brain  gra<liially  sinks  into  a 
comatose  condition,  the  bigns  of  i)rostration  become  more  pronounced,  and  death 
flimlly  occurs  from  mere  exhaustion,  life  auMora  lasting  longer  than  three  or  fi>ur 
days. 

The  Ireafmenl  of  shock  must  be  conducted  with  two  objects  in  view,  to  promote 
reaction,  and  to  moderate  supervening  inflammation,  for  to  pievent  it  altogether  ia 
by  no  means  always  possible. 

A  patient  aflected  with  shock  should  immcdiateiy  be  placed  recumbently,  all  chi- 
Btriilion  should  be  reniove<l  fi*ora  Iii^  person,  free  access  of  cold  air  sliould  be  pro- 
Tided,  cold  water  should  be  ila^hed  upon  ttie  face,  smell ing-ln>ttles  sliould  l>e  held  near 
ttif  nose,  and  siu:i]iisins  elmiild  be  ai)ii]itd  to  the  extremities  and  to  the  precordial 
JJ^oii,    If  the  case  is  unusually  severe,  witii  a  decidedly  downward  tendency,  stiniu- 

iing  injections  siiouhl  be  thrown  into  the  rectum,  and  tnrpeutine  rubbed  along  the 

ne.  If  deglutition  is  practicable,  brandy  and  water  should  be  given,  but  in  trying 
to  couvey  these  or  any  other  fluids  into  the  stomach,  great  cure  must  be  taken, 
otherwise  they  may  descend  into  the  wiMdi>ipe,  and  so  cause  strangulation.  The 
Dio*l  priKlent  plan,  in  such  a  cotidition,  is  to  introduce  the  drink  with  a  spoon,  the 
Dionili  lx;ing  previously  forccil  ojK'ii,and  a  powerful  effort  ma<lc  to  excite  the  itatit-tit's 
ittvntion  by  hallnoing  loudly  into  his  ears.  If  he  cannot  swallow,  no  attempt  should 
he  minle  at  comi>ulsion,  but,  for  the  reasons  just  mentioned,  the  etFort  should  at  once 
liediscontiuuetl. 

In  the  milder  cases  of  shock,  the  most  simple  treatment  often  suflices  to  bring 
abont  reaction,  as  the  recumbent  posture,  a  drink  of  cold  water,  and  the  use  of  the 
^  ami  smelling-bottle.  The  blood  and  nervous  fluid  soon  resume  their  wonted 
ch-'Uiiuds,  and  the  vital  forces  raj>idly  regain  their  supremacy. 

Ill  the  mental  form  of  shock,  a  soothing  word,  or  an  assurance  of  absence  of 
^iii'ger,  often  goes  further  in  |)rom)>tly  efilecting  restoration  than  the  most  powerful 
rtiiDulants,  steadily  and  regularly  administered.  Persons  suffering  from  (his  variety 
of  prostration  are  frequently  much  more  frightened  than  hurt,  anil  pronjjttly  regain 
tl'eir  animation  and  self-i>088ession  on  in'ing  tnhl  that  their  injuries  are  altogether  of 
*8iniple,  trivial  character,  devoid  of  fdl  danger,  both  present  and  future. 

Occasionally  reaction  is  sadly  interfereil  with  by  ati  overloaded  and  oppressed 
■^mach,  as  when  the  accident  occurs  soon  al^er  a  hearty  meal.  In  such  cases,  the 
P«tipnt  often  lies  in  a  state  of  dea<ily  pallor,  with  more  or  less  retching,  for  hours, 
'*efore  be  can  shake  off  the  oppressive  burden.  Tfie  indication  obviously  is  to  assist 
Mhire  in  her  efforts  at  emcsis,  by  the  administration  of  a  dose  of  ahim,  ipecacuanha, 
"r  sulphate  of  zinc,  or,  what,  jierhaps,  is  better,  under  such  circumst.inces.  crpial 
I>»rts  of  common  salt  and  mustard.  Serious  lesion  of  the  braiu  is  hsirdly  to  be 
considered  as  a  contra-indication  to  such  a  course,  when  it  is  recoUectetl  that  the 
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digestive  powers  arc  comiiletciy  siispeiKled,  and  with  what  difficulty  reaction  takt« 
pliice  when  the  »toinaeb  is  oppressed  by  a  heavy  meal. 

The  silly  and  reprehen&ible  i)i'attice  of  bleeding  i>erson8  laboring  under  the  ci- 
haustion  of  shock,  once  so  common,  has  happily  become  obsolete.  ISo  enrge-on 
should  do  anything  witliuut  a  reason,  and  it  is,  therefore,  ditlicidt  to  perceive  whnt 
couUl  ever  have  Induced  a  proccdurt'  so  conti-ary  both  to  ph;,  oiology  and  comraou 
sense.  In  the  opinion  of  tlie  vulgiir,  there  are  no  cases  in  which  it  is  not  proper, 
immediately  afler  such  an  accident,  to  draw  blood  from  the  arm  ;  but  assnrt'dly  no 
practitioner  woidd  yield  his  judgment  to  such  an  erroneous  view,  and  i>crt'onn  an 
operation  that  might  sjjeedily  prove  destructive  to  his  patient.  I'ortunateJy,  when- 
ever such  an  attempt  ia  made  by  the  ignorant  auil  tiioughtless  charlatan,  the  blood 
generally  refuses  to  flow,  and  consequenlly  no  harm  is  done. 

Tlie  second  indication  is  to  moderate  the  resulting  inflammation.  To  do  this,  much 
may  lie  accompltslied,  in  the  way  of  prevention,  by  letting  on  the  reaction  gradually; 
avoiding,  on  tht*  one  hand,  the  undue  use  of  stininlauts,  and,  on  the  other,  cautiously 
interposing  autipblogistics  as  occasion  may  arise  for  their  exhibition.  Proper  allow- 
ance is  made  for  the  ajtiiarent  violence  of  the  symptoms,  the  excitement  without 
power;  the  struggle  may  be  furious,  but  will  in  all  likelihood  be  brief,  for,  if  the 
previous  depression  has  been  at  all  severe,  the  flame  will  ere  long  cease  of  its  own 
icord,  or  readily  yield  to  the  influence  of  very  simple  means,  such,  for  instance,  as 
jonging  the  suitucc  frequently  with  cool  or  lejiid  water,  and  administering  a  little 
morphia  and  antimony,  aided  by  rigid  abstinence,  and  perfect  tranquillity  of  mind 
and  bndy.  Bleeding  should  lie  practised  only  in  yxung  and  j>lethoric  subjects,  with 
a  tendency  to  serious  intlamuiation  of  some  important  internal  organ,  and  where, 
consequently,  the  lire  is  real,  not  feigned.  The  opposite  course  often  exerts  a  most 
pernicious  influence  upon  tlie  jjatient's  recovery;  impairing  his  vital  |)owers,  and  pre- 
venting the  system  fVotn  keeping  up  a  due  supply  of  healthy  nervous  fluid,  so  condu- 
cive to  the  restoration  both  of  the  ])art  and  system.  As  the  secretions  are  commoul}' 
materially  deranged  in  all  cases  of  severe  shock,  early  and  effectual  means  should 
be  adnpUid  for  their  correction  and  im|>rovemcnt ;  a  gentle  mercurial  purge  will  oHeu 
adniirablly  fnifil  the  iiidicHtion,  and  render  any  further  use  of  this  class  of  remiiliea 
unnecessary.  The  diet  for  the  first  few  days  shouhl  consist  mainly  of  animal  broths, 
conjoined,  if  necessary,  with  milk  punch,  or  wine  whey,  and  cautiously  followed  by 
fooil  of  a  solid  and  more  snbstuntial  character.  Starvation,  in  cases  of  severe  8ho<'k, 
is  not  to  be  thought  of.  Such  a  course  cannot  be  too  pointedly  or  too  forcibly  con- 
demned, as  it  is  contrary  alike  to  sound  sense  and  the  dictates  of  an  enlightened 
experience. 

Anodynes  are  always  borne  well  after  severe  shock,  and  should  be  administered^ 
early  and  freely,  Xxy  allay  vascular  actioti  atid  tranquillize  the  nervous  system.  The 
most  suitable  article  is  raorplua,  or  the  ammonialed  tincture  of  opium,  either  alone 
or  conjoined  with  valerian,  the  latter  remedy  being  especially  serviceable  in  nervous, 
hysterical  persons.  If  the  vital  powers  sensibly  flag  after  the  occurrence  of  reaction, 
recourse  must  l)e  had,  in  addition  to  anodynes,  to  quinine,  carbonate  of  aniinonijL, 
and  brandy,  liberally  and  diligently  administered.  Determination  to  internal  organs 
is  met  by  leeches,  blisters,  and  other  counter-irritants. 


SECT.  IT TRAUMATIC  PELTRIVM. 

One  of  the  most  unpleasant  effects  with  which  the  surgeon  has  to  contend  in  the 
treatment  of  wnmids  and  other  injuries,  as  well  as  nf\er  surgical  operations,  is  the 
occurrence  of  delirium,  at  a  perio<l  too,  perhajis,  when  everything  is  apparently  pro- 
gressing in  the  m(>8t  favorable  and  gratif\'ing  manner.  All  of  a  sudden,  the  nature 
of  the  ease  undergnes  a  remarkable  change  for  tlie  worse;  the  horizon,  just  a  mo- 
ment before  perfectly  calm  and  serene,  like  a  summer's  sky,  is  almost  instantly  over- 
cast by  a  dark,  lowering  cloud;  the  system  is  tlirown  into  nervous  tremors,  and  the 
mind,  agitated  with  disagreeable  forebodings,  is  absorbed  in  some  peculiar  fancy, 
in  which  the  patient  imagines  hinjsdf  pursued  by  his  enemies,  or  annoyed  b^-  per- 
sons pee|)ing  at  him  through  the  keyhole  of  his  door,  making  grimaces  at  him  through 
the  window,  or  concerting  measures  for  his  destruction.  Great  diversity  obtains  in 
respect  to  the  manner  in  which  the  disease  is  ushered  in.  In  some  cases  the  symp- 
toms are  apparently  of  a  hysterical  character,  the  patient  laughing  and  talking  in  a 
loud,  boisterous,  and  incoherent  manner;  or  perhaps  indulging  in  unmeaning  jok( 
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about  the  nature  of  hJs  disease,  the  manner  in  which  ho  was  hurt,  or  the  conduct  which 
he  exliil«ite<I  ihiiiiiji  tlit*  o|jc'rati(jn  lie  has  unilerguue.  In  auuther  class  of  cusos,  by  no 
Dit'aiis  iiucominon,  Im  is  coiiipU^U'ly  absorbed  iti  hiH  buhincsH;  he  harncSsCB  his  horses, 
hit<.-hcs  thfui  to  the  carriage,  uud  swears  at  them  because  they  ilo  not  move  to  please 
him.  In  some  cases,  atraiti,  he  is  seized  willi  a  species  ol'  relifrious  frenzy  ;  he  prays 
and  singH,  and  utters  pious  exclamutions.  Uc;cftHiou:dly,  he  labors  under  sorne  demo- 
DliU'al  delusion  ;  he  fancies  Ihnt  the  devil  has  possession  of  him,  and  that  he  is  about 
to  be  carried  to  the  infernal  rei^ioiis.  Finall}',  tliere  are  iusUuices  in  which  tlic  patient 
is  sadly  annoyed  by  the  idea  that  he  is  pursued  by  snakes,  <iogs,  or  rats,  or  tlint  some 
borril>le  reptile  is  trying  to  creep  into  his  titroat.  In  short,  there  is  no  end  to  these 
ilelusiouH,  which  are  often  as  ludicrous  to  the  observer  as  they  are  distressing  to  the 
patient,  to  whom  they  are  always  a  source  of  severe  suffering,  not  less  so  than  if  they 
werr  real. 

The  cause  of  these  syraptonis  is  not  always  apparent.     In  the  preat  majority  of 
cssea,  they  are  pnnluced,  eith«!r  direct]}"  or  indirectly,  liy  th*^;  inor<)inate  use  of  aico 
holic  spirits,  suddenly  iuterru])tcd  by  the  ocenrreuce  of  a  severe  injiirv,  atti'iided,  it 
may  l»e,  by  dreadful  siiock  or  cojiious  hemorrhage,  tliufl  greatly  increasing  the  sus- 
ceptibility of  the  nervous  system  to  external  and  internal  imju-essiotis.     It  is  not 
necessary  for  their  development  that  the  individual  ^Iionld  have  l.tcen  an  habitual 
drunkard  ;  they  often  show  themselves  nearly  as  readily  if  he  has  merely  been  a  free 
drinker  without  having  carried  the  use  of  liquor  to  the  extent  of  intoxication.     On 
the  other  hand,  they  occasionally  occur  in  jK'rsons  of  the  most  temjverate  habits, 
who  have,  |R'rliaps,  never  used  alcohol  in  any  form,  or  for  any  purpose  whatever. 
Dupujtren,  who  first  called  attention  to  this  variety  of  the  disease,  has  given  it  the 
name  of  nervous  delirium,  and  in  the  paper  which  he  pubtislied  on  the  subject  he  has 
reportefl  a  number  of  cases  in  wliich  it  supervened  upon  various  kinds  of  injuries 
and  n|MM-ation9,  some  of  them  of  ii  \vvy  trivial  cliaracter.  or  such  as  usually  produce 
no  unpleasant  results  of  any  descri|>tion,  the  patient  rapidly  recovering  IVoni  tljcir 
effects.     It  camiot   be  doubted   that,  in  these  cases,  the  affection    is   generally  of  a 
pnr^'ly  nervous  nature,  arising   from   the  effects  of  the  mraiiiotifin  indicted   upon  a 
delicate  nnd  highly  stisoeptihle  constitution.     Under  Htich  circumstances,  it  is  often 
mix>.'il  up  with  the  etleets  of  shock,  rendering  it  ditlicnlt,  if  not   impossible,  to  dis- 
tinguish them  accurately  from  each  other.     All   practical  surgeons  have  froiiuent 
oppwrtunities  of  witnessing  such  cases.     So  far  as  my  observation  extends,  1  am  not 
8*sn;  that  any  class  of  injuries  is  entirely  exom]>t  from  the  fliscase ;  sometimes  the 
must  trivial  scratch  or  contusion  is  followed  by  it.     Corpulent  persons,  who  gene- 
rally hear  injuries  and  operations  verj'  badly,  are  particularly  liable  to  this  form  of 
ileliiium.     Burns  and  scalds,  railway  lesions,  lacerated  wounds,  and  compound  frac- 
tures may  be  enumerate<l  as  among  the  more  powerful  causes  of  the  affection.     It 
lift*  Imeu  thought  that  cliildren  are  less  liable  to  sidfer  from  nervous  delirium  than 
*'iiilt..H  and  elderly  subjects,  but  tliis  is  cerUiiidy  not  true;  on  the  contrary,  such   is 
•■Ijc susceptibility  of  tiie  system  at  tins  tender  age  to  physical  and  mental  impressions 
tli->t  the  slightest  accident  is  often  sidlicieiit  to  develop  it.     If  women  are  less  fre- 
qntiiily  alfocted  than  men,  it  is  simply  Itccause  they  are  less  exposed  to  the  various 
eifiliug  causes  of  the  tlisease.    There  is  certainly  every  other  reason  why  they  should 
sufl'er  (piite  as  much  as  men,  if  indeed  not  more. 

Nfrvotis  delirium  generally  coines  on  within  the  first  twenty-four  or  forty -eight 
hours  lifter  the  ap|)lication  of  the  exciting  cause;  it  may  last  for  a  variable  period, 
''"t  rarely  longer  than  five  or  six  days,  and  may  terminate  either  in  health  or  in 
<^eatli,  according  to  the  gravity  of  the  injury  that  has  pntduced  it.  Its  leading 
^yj'l'lotns  are  a  ctiufuscd,  wandering,  or  Higbty  state  of  tlic  mind,  with  excessi\e 
"■'itilimce;  incohcrency  of  speech  and  manner;  absence  of  fever;  an  ojK>n,  moist  state 
of  tli«  Bkin ;  and  little  or  nn  excitement  of  the  pulse.  The  eyes  have  generally  a 
'^I'l  »?rprei»sion,  and  the  patient  is  easily  disturbed  by  noise  and  light,  as  well  as  by 
^l"'  [iresence  of  his  attendanlH,  The  ji|ii>etite  is  usually  impaireil,  the  lx)wels  are 
f'^stivf,  the  urine  is  scanty  and  rather  high-colored,  and  the  feet  are  disposed  to  l.»e 
fol<l.  If  the  patient  \te  spoken  to,  he  is  generally  readiiy  roused,  but  soon  lapses 
into  ilia  former  condition. 

Xervous  delirium,  properly  so  cnllod,  is  cnsilj'  distinguished  from  delirium  tremens 
^y  t\\c.  nbsence  of  tremors,  which  form  sueii  a  striking  feature  in  the  latter  disease 
3"  U)  be  characteristic.  In  delirium  tremens  the  lind^s  are  always  in  a  tremulous 
(Condition-,  the  symptom  cornea  on  early  in  the  attack,  and  generally  lasts  until  the 
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effects  of  tbe  disease  are  nearly  worn  off.  Wlieu  tLe  delirium  is  fully  develo|>ed,  Ihe 
ban<ls  ami  tiiiger-s  are  incessantly  in  motion,  the  patient  carrying  them  to  bis  loouth^ 
lace,  ami  lieatl,  as  if  be  were  desirous  of  8wallowit»g  something,  or  removing  some 
imngiuary  object  from  bis  person.  Tbe  countenance  is  usually  flutihed,  tbe  eye<*  are 
<k'e()ly  injected,  tbe  pulse  is  small,  fieqnent,  and  quick,  and  tbe  mind  is  rou5e<l  with 
dillicidty.  kidded  to  these  circumstaiicea  is  the  history  of  tbe  case,  which  genernlty 
att'onts  valuable^  if  uot  couclusive,  iniurmation  respecting  the  putieut's  habit8  pnor 
to  Wis  attack. 

Delirium  tremems,  tbe  result  of  alcoholic  stimulation,  is  an  cxtremelj'  comtnoa 
occurrence  after  all  severe  operations  and  injuries,  ami  is  one  of  the  tiiost  fecrioua 
causes  of  their  mortality.  Hence  oi>erations  shouhl  never,  if  |Ki8.sible,  be  performed 
upon  tliis  class  of  [X'rsons  so  long  as  they  can  be  put  off,  or  without  due  prcparatioa 
of  tbe  system  ;  s|)eoial  care  should  also  be  taken  to  avoid  shock  ami  loss  of  blood,  a4 
these  are  two  of  the  most  powerful  predisposing  causes  of  the  disease. 

It  is  well  known  that  persons  addicted  to  the  immoderate  use  of  opium  ftn<l  tobateoi 
are  liable  to  suffer  from  a  peculiar  form  of  nervous  delirium  after  severe  injuries  and 
operations,  characterized  by  excessive  wakefulness,  and  a  sense  of  indcsoribabla 
wretchedness,  with  a  bewildered  and  confused  state  of  the  mind,  from  which  it  is 
sometimes  extrenu'Iy  ditticult  to  rouse  them,  so  as  to  induce  tliem  to  take  tlicir 
necessary  fooil  and  medicine.  It  is  not  iniprob.ablc  that  the  excessive  use  of  cotfee 
and  tea  may,  in  persons  of  a  very  nervous,  excitable  temperament,  protluce  similar 
effects. 

As  was  previously  intimated,  traumatic  delirium  usually  sets  in  at  an  early  period 
after  the  apptication  of  the  external  injury  that  provokes  it;  sometimes,  however,  tbe 
patient,  perhaps  contrary  to  expectation,  goes  on  exceedingly  well  for  some  con- 
siderable time,  happily  surmounting  tbe  primary  effects,  but  suffering  severely  fnuu 
the  secondary,  tbe  consequence  commonly  of  profuse,  unhealthy,  and  exhausting 
su|jpuratinn.  Again,  instances  occur  in  which  he  may  have  several  attacks  of  this 
nervous  suffering,  witli  a  varialde  interval  of  several  daj's  to  several  weeks,  during 
which  the  mitnl  may  be  perfectly  clear  and  tmiiquil,  the  patient  bearing  up  manfully 
under  liis  disorders,  sanguiueiy  and  full}'  anticipating  none  other  than  the  most 
favorable  termination.  , 

Traumatic  ilelirium,  however  induced,  or  in  whatever  manner  it  may  present  itself, 
is  often  extivmely  diHicult  of  mnnaiiciiKnt,  In  its  worst  forms,  the  mind  is  frts 
queuLly  so  couqiletely  disordered  tis  to  render  confinement  of  the  patient  with  tha 
strait  waistcoat  an  iiidis]»ensable  clement  of  the  treatment.  This  is  tbe  more  nece»« 
enry  when,  as  soiuelimes  hapjuns,  the  patient  is  di.s|ioscd  i.o  tear  off  the  dressings 
from  his  wounds,  to  commit  suicide,  or  to  hurt  his  attendants  and  nurses.  There 
is  a  remarkable  circumstance  which  has  Vw-i-n  noticed  by  all  practitioners  in  tliia 
class  of  |)er.sons ;  I  allude  to  their  utter  indiirerence  to  jiain.  So  great  is  this,  in 
many  instances,  that  they  will  not  only  uncover  their  wounds,  but  absolutely  take 
pleasure  in  handling  and  picking  them.  Dupuytren  refers  to  the  case  of  an  old 
man  who,  having  been  operated  upon  for  strangulated  hcniia,  tore  away  the  drcs* 
iiii^s  from  bis  groin,  and  comi)osedly  af|ueezed  his  bowels,  liis  friends  all  tbe  while 
thinking  he  was  getting  on  most  adniinibly,  such  was  his  calm  and  quiet  demeanot 
as  he  lay  in  bed. 

One  of  tlie  most  important  indications,  then,  is  to  set  a  careful  watch  over  the 
patient,  in  order  that  he  may  uot  do  any  harm  either  to  himself  or  others;  in  woundfl 
and  fractures  the  most  perfect  quietude  is  generally  necessary,  and  the  greatest 
pains  should,  therefore,  be  taken  to  secure  it  to  the  fullest  extent,  for  whatever  lias  a 
tendency  to  disturb  and  fret  tbe  parts  will  be  sure  to  act  as  a  cause  of  additional 
excitement.  Moral  force  alone  will  be  of  no  a\!iil ;  the  patient  can  neither  reason 
correctly  himself,  nor  comprehend  the  arguments  of  those  about  him.  Hence,  if 
medicine  does  not  promptly  effect  tbe  ottjoct,  tbe  only  resource  is  the  strait  jacket, 
applied  of  course  with  proper  care,  so  that,  wiiile,  on  the  one  band,  it  shall  not  l>e  so 
loose  as  to  frustrate  the  intention  of  its  use,  it  shall  not,  on  the  other,  be  so  light  M 
to  ot-easion  injurious  constriction  ;  n  circumstance  which,  although  a  matter  of  para^ 
mount  importance,  is  not  always,  as  1  well  know  from  experience,  so  scrupidously 
attended  to  as  it  shotikl  1m>  by  nurses  and  prru'tiliimers. 

The  next  indication  is  to  tranquillize  tbe  nervous  system,  and  induce  sleep,  or,  W 
other  wf>rfls,  to  get  rid  of  the  redundant  excitement.  To  fulfil  this  indication,  Rnoi 
dynes  must  ]te  administered  iu  such  doses  as  shall  most  promptly  and  elTectuallj 
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liTtng  about  the  desired  result.  The  pRtiftU  imist  sleep  before  he  can  obtain  relief; 
tUe  early  interposition,  therefore,  of  suitable  treatment  is  a  matter  of  primary 
luomeiit,  ttttaekiug  and  routing  the  disease,  as  it  were,  in  its  very  incipifiiry,  ere 
yet  it  lias  taken  tirm  hold  of  the  system.  The  most  trustworthy  and  iiufxtejition- 
ible  remedies  are  bromide  of  potassium  and  hydrale  of  cliloral,  in  the  iiropnrtion 
of  twenty  to  thirty  grains  of  ihe  former  to  ten,  lilteen,  or  twenty  of  the  latter, 
rn»euttal  every  two  or  three  hours,  until  tvanquil  and  refi-eshing  sleep  ensues.  Of  all 
tbe  remeilies  that  I  have  ever  employed  in  the  treaUneiit  of  this  class  of  eases,  none 
have  proved  so  speedily  and  permanently  BueuessCnl  as  these  ;  aJid  the  g^eat  advan- 
tage wliieh  they  possess  over  opium  is  tliat  they  do  not  cause  nausea,  constipation, 
hea<Iache,  or,  in  short,  any  of  the  unpleasant  elfects  which  so  often  follow  the 
exbibition  of  the  latter  article.  There  are,  however,  eases  in  which  ojtium,  either  in 
the  form  of  morphia  or  of  the  acetuted  tincture,  in  moderate  and  sustained  doses, 
maybe  given  with  great  advantage,  especially  if  it  be  conibined  with  tartar  emetic. 
Tlie  latter  remedy  is  particularly  valnaljle  when  there  is  much  vascular  excitement, 
on  account  of  its  tendency  to  relax  the  system  and  promote  perspiration.  In  the 
laililiT  eases,  the  disease  often  pruniptl}'  jields  under  the  iuflnrtice  of  a  small 
^pantity  of  Inudanutn,  as  from  fifteen  to  twc-nty-five  drops,  in  half  an  onnce  of 
nwplior  water  and  a  drachm  of  compound  tincture  of  eanlamom,  repeated  every 
two  or  three  hours.  Dupuytren  was  in  tlie  habit  of  emplojing  lantbnnm  as  an 
injection  in  this  disease,  giving  from  ten  to  twenty  drops  with  a  sniall  quantity  of 
wat«r,  and  frequently  repeating  the  dose,  until  ho  sneeeeilcd  in  accomplishing  his 
pui^jose.  The  medicine  thus  administered  oHen  exerts,  he  declares,  a  much  more 
prompt  and  ha[)py  elTcct  than  when  taken  by  the  month;  and  the  result  of  my  own 
eifwrionce  amply  corroborates  the  truth  of  the  statement.  As  a  preliminary  measure, 
thercftum  should  be  well  cleared  out  with  an  ordin:iry  enema. 

Whin  opium  and  its  preparations  cannot  be  borne,  an  excellent  substitute  will 
Oi'casionally  l>e  found  in  hyoscyaniuw,  lu|)iilin,  aconite,  belladoima,  or  Inrlian  hemp  ; 
Jidcd  hy  the  cool  sbower-litith,  followed  hy  tlry  frictions,  or,  wliat  will  geneinlly 
IBsw^T  quite  as  well,  and  be  n)orc  convenient,  sponging  of  the  surface  freely  and 
repcftttHlly  with  tepid,  cool,  or  cold  water.  When  the  delirium  is  furious,  leeches 
sliould  be  applied  to  the  temples,  or  a  large  blister  to  the  nape  of  the  neck,  and  cold 
to  tlie  scalp,  previously  divested  of  hair.  Asa  tem]>orary  expedient,  and  as  an 
auxiliiny  for  allay iug  the  violence  of  the  spasms,  the  judicious  inhalation  of  chloro- 
form may  lio  of  service.  General  bleeding  will  not  be  proper  in  any  case,  whether 
of  nervous  delirium  or  delirium  tremens,  unless  there  is  excessive  Jjlethora,  with 
narked  determiniition  to  the  brain.  In  nervous,  hysterical  females,  the  free  use  of 
asaaftL'tida  and  of  valerianate  of  ammonia  often  produces  a  very  happy  effect. 

Whfn  the  patient  has  lieen  an  habitual  drunkard,  or  when  the  delirium  can  be  dis- 
tinrtly  traced  to  the  etfects  of  the  sudden  withdrawal  of  alcoholic  stimulation,  the 
dictates  of  common  sense,  not  less  than  the  results  of  sound  experience,  indicate  the 
proprii'ty  of  a  resumption  of  the  accustomed  drink,  or  a  resort  to  an  appropriate 
snbsHlute.  Much  judgment  will,  of  course,  be  necessary  under  such  circumstances, 
lest  tiip  remedy  be  carried  too  far,  causing  thereby  additional  excitemeDt  and  vigi- 
laoce  ittstejid  of  composure  and  refreshing  sleep. 


CHAPTER  XIII. 

GENERAL  DIAGNOSIS. 

T^IAONOSIS  is  the  aii;  of  distinguishing  and  identifying  diseases  and  accidents,  or, 
1"  other  wonis,  of  determining  their  seat,  nature,  aod  effects.  Its  studj'  is  of  para- 
mount importance  to  every  practitioner,  and  he  should,  therefore,  omit  no  otjportunity 
"f  improving  his  knowleilge  of  it.  Its  value,  practically  considered,  has  been  felici- 
toii^ly  expressed  b^-  Louis,  the  illustrious  secretary  of  the  French  Academ3-  of  Sur- 
?i'rv.  "The  science  of  diagnosis,"  says  he,  "holds  the  hiji^hest  rank  among  the 
Jilffrpnt  branches  of  the  healing  art,  as  it  is  at  once  the  most  uscfnl  and  tlie  most 
''ifflcalt.  The  discernment  of  the  peculiar  character  of  each  kind  of  disease  and  of 
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its  different  species  constitutes  the  source  of  all  curative  indications.  Without  % 
clear  and  exact  diagnosis,  theory  must  always  be  at  fault,  and  practice  frequently 
uncertain."  It  is  by  bis  knowledge  of  diagnosis  that  the  practitioner  acquires  a 
command  over  disease  which  he  who  is  destitute  of  it  can  never  attain.  It  should, 
therefore,  form  the  great  object  of  his  inquiry  in  every  case  of  disease  and  accident  i 
for  to  be  able  to  locate  and  define  their  seat  and  character  is  almost  to  be  able 
to  cure  them.  To  be  incapable  of  doing  this,  is  literally  to  grope  in  the  dark;  or 
to  toss  to  and  fro,  like  a  mariner  without  a  helm,  upon  an  ocean  of  uncertainty 
To  disentangle  truth  from  error;  to  give  to  disease  ''a  local  habitation  and  a 
name;"  to  distinguish  one  injury  from  another;  and  to  base  upon  the  knowledge 
thus  derived  a  rulional  and  scientific  conrtie  of  treatment,  citlcuiuted  to  restore  the 
sutl'erer  to  comfort  and  health,  are  among  the  higheist  attriliutes  of  the  practitioner, 
and  require  an  amount  of  talent,  tact,  nud  experience  such  as  few  men  possess. 
"  KjKtw  what  ails  the  patient  and  he  is  already  half  cured"  is  a  Chinese  aphorism 
ailinualile  in  almost  every  instance. 

The  very  first  thing  that  a  surgeon  should  <1o  wlien  lie  is  called  to  a  case  of  disease 
is  to  set  up  an  inq»iii*y  into  its  true  nature:  to  ascertain  where  it  is  situated,  or  what 
structures  it  involves  ;  liow  it  lias  been  brought  About ;  what  progress  it  has  made; 
and  what  are  its  essential  C'liaracteristics,  or  in  wlmt  particulars  it  ditfers  from  other 
lesions.  In  order  to  do  ibis  with  any  tolerjiLle  degree  of  success,  it  is  necessarj*,  in 
many  cases,  literally  to  interrogate  every  important  organ  and  tissue  of  the  bo«ly, 
with  a  view  of  ascertaining  which  of  theui  are  more  direclly  implieiited  in  the  disor- 
der, which  are  free  from  suffering,  and  which  are  aflected  only  sympalheticaily.  Such 
a  step  is  generally  indispensable  when  the  lesion  is  of  spontaneous  origin,  or  when  it 
arises  without  any  appreciable  cause.  'Wiiuu  tlie  converse  is  the  case,  a  less  elalK>- 
rnte  examination  will  usually  suttice  to  sufiply  the  requisite  light.  Not  unfrequeutly 
the  nature  of  the  comiilaiut  is  perceived  at  a  glance. 


BKCT.  I. — EXAMINATION  OP  TUE  PATIENT. 

To  examine  a  patient  well,  so  as  to  elicit  all  the  light  that  may  be  necessary  to  ft 
thoroii;^h  comprehension  of  the  nature  of  his  malady,  requires  generally''  great  tact 
and  an  extensive  kriowledge  of  morbid  and  liealthv'  anatomy,  jjhysiology,  pathology, 
and  animal  chemistry,  not  to  say  anything  of  microseopy,  now  eu  niueb  employed 
as  a  means  of  diagnosis.  Any  one  may  make  a  su|>erficial  investigation,  and  in  the 
more  ordinary  cases  such  a  mode  of  prueedure  may  perhaps  be  all  that  is  required; 
but  under  opposite  circumstances,  wliere  everything  is  shrouded  in  obscurity,  nothing 
short  of  the  most  patient  and  elaborate  exploration  will  usually  answer  the  pur|)Ose. 
Knowledge  and  tact  abine,  however,  will  not  insure  success;  they  ma}'  go  very  far, 
it  is  true,  in  enaliling  the  practitioner  to  solve  the  mysteries  of  a  case,  but  unless  they 
are  aided  by  a  nice  faculty  of  observation,  and  by  a  just  sense  of  discrimination,  he 
will  never  be  able  to  analyze  and  group  the  facts  presented  to  him  in  such  a  manner 
as  to  render  them  fnlly  available  when  he  comes  to  apply  Lis  therapeutic  agents. 
Unrortiiimtel}',  however,  the  power  of  observation  is  a  rare  gift,  which  few  possess, 
and  still  fewer  use  to  advantage.  Surgeons,  like  jihysicians,  have  eyes,  but  they  do 
not  always  see,  and  ears,  but  they  do  not  always  hear.  Another  fault,  of  which, 
unfortunately,  too  many,  even  among  the  most  sagacious  and  best  informed,  are  fre- 
qHently  guilty,  is  the  liasty  manner  in  which  examinations  are  made;  and,  hence,  it 
is  no  wonder  that  so  many  disgracefnl  and  fatal  blunders  are  daily  committed  by  men 
who,  if  they  would  only  allow  themselves  proper  time,  miiiht  see  disease  as  clearly 
as  if  they  were  looking  at  it  in  a  mirror.  Hasty  exanunati<ms  commonly  lead  to  hasty 
deductions,  sis  liasty  deductions  do  to  hasty  generalization  anrl  slovenly  practice. 
All  practitioners  do  not,  of  course,  require  the  same  amount  of  time  to  amve  at  a 
correct  judgment  res|)ecting  the  diagnosis  of  their  cases ;  some  literally  jump  at 
conclusions ;  others  reacli  them  only  hy  a  slow  and  tedious  process  of  investigation 
anrl  induction.     Of  the  two,  the  latter  are  generally  tlie  safer  practitioners. 

The  object  of  an  exatnination  is  often  .seriously  interfered  with,  if  not  entirely 
frustrated,  by  the  want  of  cooperation  of  the  patient,  in  consequence  of  his  timidity, 
his  want  of  intelligence,  or  the  perverseness  of  his  disposition.  Much  adroitness  is, 
therefore,  often  required  to  bring  out  the  desired  result;  fully  as  much  as  the  lawj-er 
is  cjbliged  to  expend  in  the  examination  of  a  witness  who  is  incapable  of  appreciating 
the  responsibility  of  bis  position,  or  of  making  a  proper  use  of  his  knowleilge.     To 
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gain  the  confidence  of  a  patient  is  one  of  the  first  duties  of  a.  practitioner,  as  lliis  is 
oft«?n  ueces&aiy  not  only  to  a  full  develo|jiiient  of  the  liiatory  *jf  liw  faj>e,  but  tu  its 
buctt;"jsful  management.  A  gentle  word,  an  agreealile  tone,  a  winriiuir  manner,  nrc 
Well  calculated  to  etiect  this  result,  and  are,  practically  considered,  attributes  of  the 
highest  value. 

Age,  occup.Hlion,  climate,  and  habits  of  life,  being  so  many  circumstances  calcu- 
lated to  modify  morbid  action,  should  be  among  the  first  objects  of  incjuiry  at  the 
beilside  of  the  sick.  There  are  many  diseases  which  occur  only  at  particular  periods 
of  life.  Thus,  scrofula  is  most  common  in  children,  scirrhus  in  tldcrly  persons, 
chronic  enlargement  of  the  prostate  in  advanced  age.  The  influence  of  occupation 
in  the  production  of  disease  is  well  Khttwn  in  hemorrhoids,  varix,  and  ulcers  of  the 
legs,  and,  to  go  no  fuitiier,  in  necrosis  of  the  lowi-r  jnw  in  persons  engaged  in  the  manu- 
fSsKJtnre  of  lucifer  matches.  Gout,  rheumatism,  |tneevmo)iiji.  and  pleurisy  are  most 
common  in  northern  latitudes,  while  dysentery,  hepatitis,  and  fever  are  most  frotpient 
in  souliiem.  Individuals  of  dissipated  habits  are  particularly  prone  to  erysiptlas, 
boils,  and  carbuncles,  and  are  often  att:icked  with  delirium  tremens  when  Ibey  be- 
come the  sulijects  of  severe  injuries,  as  lacerated  wound.i,  fractures,  and  dislocations. 
Particular  inquiry  should  be  made  into  the  previous  historj-  of  the  ease;  whether 
there  is  any  hereditary  predisposition  to  disease;  whether  the  suffering  organ  was 
ever  similarly  affected;  how  the  present  attack  came  on,  how  long  it  has  been  in  pro- 
gress, ami  what  have  lx*en  its  chief  symptoms.  A  careful  examination  of  this  kind 
cannot  fail  to  elicit  important  and  valuable  information,  which,  if  properly  applied, 
may  go  far  in  saving  the  patient's  life,  or  in  cutting  short  his  disease. 

A  knowledge  of  the  causes  of  diseases  often  throws  valuable  light  upon  their 

diagnosis.     Thus,  the  knowledge  that  a  youth  afleeled  with  urethritis  recently  had 

cnnnection  with  a  lewd  female,  at  once  lujids  tu  a  proi>er  com|)rehension  of  the  nature 

of  the  case;  and  in  the  same  manner  important  aid  may  be  obtained  in  deciding 

■between  a  specific  and  a  non-sj>ecitic  ulcer  on  the  he.id  of  the  penis.     The  diagnosis 

of  a  malignant  pustule  upon  the  hand  is  generally  detennincd  at  a  glanec  b3'  a  sur- 

ge"n  of  experience;  but  one  of  an  opposite  character  will  hardly  arrive  at  sueh  a 

result  without  being  told  that  the  patient  a  few  days  previously  was  engaged  in 

flaying  an  ox,  or  in  handling  green  hides.     During  the  existence  of  en<k*mic  and 

e|iiilcmic  diseases,  all   persons  brought    within  tlieir  influence  are   liuble  to  their 

attacks,  and  the  similarity  of  the  symptoms  is  consequently  suflicient  to  stamp  their 

eljarneter.     The  knowledge  that  pyemia  frequently  follows  upon  severe  injuries  and 

capital  o^ierations  is  of  the  greatest  v«lue  to  tlie  prai  tilioner,  as  it  enables  him  at  once 

fo  interpret  correctly  the  symptoms  which  attend  that  i>ecnliar  aflection,  the  nature 

'>f  which  was  so  long  a  mystery. 

Ill  accidents,  a  knowledge  of  the  manner  of  their  occurrence  is  often  a  matter  of 
ff^nt  monn'nt  in  a  dingrtostic  |K>int  of  view.  Thus,  if  a  man,  in  the  act  of  falling 
^'■'►tii  a  considerable  height,  has  alighted  upon  the  vertex,  and  is  inunedintfly  ren- 
de»-vd  insensible,  and  particularly  if  he  remains  in  that  condition  for  a  long  time,  the 
mtVrence  is  strong  that  Xhv  base  of  the  skull  is  fractured,  and  tliat  he  will  perish  from 
t'>o  effects  of  the  lesion,  ahhouf^h  there  may  l)e  no  aiijtareiit  injury  upon  the  portion 
^'"  the  liead  which  receivetl  the  blow.  In  railway  accidents  the  leg  may  lie  severely 
^*^' «*t,  and  yet  not  snllleiently  so  to  account  for  the  extraordinaiy  de|iression  of  the 
^.^'HU'm;  inquiry  discloses  the  fact  that  the  ho<ly  was  violently  compressed  between 
^**«i  car  and  a  post,  and  a  more  thorougli  ex]>loration  leads  to  the  discovery  of  a 
^H>tin-e  of  the  spleen,  liver,  bowel,  or  bladder  ;  a  circumstance  which  at  once  estnl*- 
I'^hes  the  diagnosis,  and  prevents  the  patient  from  being  subjected  to  useless  ampu- 
"^  tion. 

lien  the  patient  is  nnconsciouH,  whether  from  disease  or  accident,  valuable  infor- 
^tion  respecting  the  nature  of  the  affection  may  often  l»e  obtained  from  his  nurses 
*nd  friends:  or.  in  the  latter  case,  from  the  by-st.njiders,  who  thus  become  important 
witnesses  of  what  transpired  at  the  moment  in  regard  to  the  manner  in  whieh  the 
'»jury  was  inflicted,  the  previous  state  of  tlie  intelleet,  and  the  condition  of  the  per- 
son immediately  consequent  ufion  the  receipt  of  tlie  lesion. 

In  tlie  more  obscure  cases  r*f  diseases  and  accidents,  the  dingnosi.s  can  be  arrived 
at  only  after  the  most  patient,  thorough,  and  systenintic  examination,  a  random 
exploration  being  worse  than  useless.  Flverj'  organ  must  be  questioned,  and  even 
then  it  will  often  lie  extremely  dillicult  to  determine  what  the  lesion  really  is.  In 
my  own  examinations  I  usually  begin  with  the  alimentary  canal,  from  which  I  pass. 
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euccessiveh',  to  the  abdoininul  and  p<?lvic  viscera,  the  lungs  and  their 

heart,  brain,  and  spiiial  cord,  and,  finally,  tlie  external  surlaccT  caretuUy 

thing  of  imporlauce  as  1   protved.     In  this  tunnncr,  it  is  dilBcult  fur  any  son 

diseai^e  to  eHcape  dutectiuQ,  if  thu  praL'tilLuutir  Ls  uL  all  endowed  with  the  Ikeuil^ 

correct  observation. 


EXAMINATION  OF  THE  DIFFERENT  ORGANS. 

Digestive  Organs. — Very  nseful  diagnostic  information  is  generally  affbrdetl 
the  stiite  of  tiie  tongue  in  surgieal  atiectiona.  In  traumatic  fever,  abscesses,  rhew 
tism,  and  gout,  the  organ  is  usually'  uimaUiradly  dry,  and  covered  with  a  thick,  wl 
fur,  at  the  same  time  that  its  tip  and  edges  are  aitnonually  red.  A  narrow,  poinM^ 
acuminated  appearance  of  the  tongue  is  also  frcipicntiy  observed  un«ier  th«|fl 
curastances,  espeeially  in  young  subjects.  In  profuse  liemorrhages,  the  tongfll 
generally  very  pallid,  soft,  flablty,  and  indented  at  the  edges.  A  dry.  brownish,! 
IreraulDus  state  of  the  organ,  with  dilliculty  of  protrusion,  is  generally  dou«>t' 
the  existence  of  a  typhoid  condition  of  tlie  system,  and,  in  connection  with 
symptoms  of  exhaustion,  is  to  be  regartled  as  an  unfavorable  occurrence.  It 
kind  of  tongue  which  commonly  attends  gangrene,  malignant  erysipelas,  ai 
latter  stages  of  traumatic  fever. 

The  appearances  of  the  tongue  sometimes  afford  nseful  hints  respecting  the! 
of  the  digestive  jqiparai  us,  and  even  of  the  general  system.  Thus,  aphthae  uf 
this  organ,  or  stnall  ulcers  scattered  over  its  surface,  are  usually  denntive  of  chro 
gastric  disonler,  or  derangement  of  the  stomach  and  liver,  by  correcting  which 
disease  promptly  vanii^hcs.  In  constitutional  sypl)ilis,  the  existence  of  uum 
tubercles  upon  the  t<ingue  affords  at  once  a  satisfactory  solution  of  the  nature  ifl 
complaint.  The  presence  of  an  excavated  nh-er  upon  this  organ,  or  upon  the  toiH 
with  a  copper-colored  liorder  and  a  foul  bottom,  is  generally  equally  diagiiustic  o 
cont:imiuated  state  of  the  system.  ^ 

A  thick  and  tumid  upper  lip  ia  generally  denotive  of  a  scrofulons  taint  <j|| 
system,  or  of  a  vitiated  state  of  the  alimentary  cjinal  depending  upon  the  preset 
of  worms,  and  disorder  of  tlie  hc]);itic  and  follicular  secretions.  A  cracked,  chaiMj 
or  fissured  state  of  the  lower  lij»  is  often  an  accompaniment  of  general  pletfl 
over-feeding,  and  ga8trf>-enterTc  derangement.  A  pale  prolabium  is  indicative^ 
deficiency  of  the  coloring  matter  of  the  blood,  and  of  the  necessity  of  tonics. 

Useful  information  is  som«itimes  derived  from  an  examination  of  the  gums, 
retl,  spongy,  and  tumid  state  of  these  structures  is  usually  denotive  of  a  scorbi 
diathesis,  especially  if  it  be  conjoined  with  frequent  bleeding  and  hemorrhagic  sp 
in  ditferent  parts  of  the  body.  An  eroded  appLarance  is  intlicative  of  an  nccunit 
tion  of  tartar  or  Of  caries  of  the  teeth,  while  the  presence  of  sordes  is  expressivoB 
typfioid  condition  of  the  system.  ■ 

Pain  in  the  throat  and  diflicnlty  of  deglutition  are  evidences  of  tonsillitis,* 
of  disease  or  mechanical  obstruction  of  the  a-sophngus.    A  carefid  inspection  of 
fauces  and  the  introduction  of  the  probang  usually  readily  determine  the  prec 
hicality  of  the  affection,  as  wdi  as   its  nnture.     In   the  former  case,  the  tongue 
carefully  depressed  with   llie  Inmdlc  of  a  H])oon,ora  tongue-holder,  tlie  mouth  Vh'! 
widely  opened  as  the  patient  sits  upon  a  chair  in  a  strong  light;   in  the  latt«*r. 
surgeon,  standing  behind  the  patient,  whose  head  rests  against  his  chest,  carries 
instrument  gently  and  cautiously  along  the  tube  until  it  comes  in  conta«'t  with   i 
obstruction,  which  ia  not  passed  all  at  once,  or  forcibly,  lest  undue  Anolence  sboi 
be   infiicted,  perhaps  eventuating  in   rupture,  inflammation,  or  ulceration  o^ 
cesophagus.  ■ 

No  examination  in  any  case  of  disease,  if  at  all  serious,  whether  surgical  or  SI 
cal,  can  be  considered  as  complete  without  a  thorough  exploration  of  the  condit 
of  the  stomach  and  bowels.  When  it  is  recollected  that  diso^nlcr  of  the  secretioM 
these  organs,  the  presence  of  initating  ingesta,  or  the  accumulation  of  fecal  rai^ 
is  frequently  a  soni-ce  of  disease  in  other  parts  of  the  body,  as  well  as  in  these  orgj 
themselves,  the  im[)ortaiice  of  nn  attentive  examination  of  them  cannot  Ik?  too  mi 
insisted  upon.  The  insertion  of  the  finger  into  the  rectum,  and  the  use  of  the  «|>e 
turn,  often  lead  to  the  most  nsel'nl  knowledge  of  the  condition  of  the  anus  and  |o« 
bowel.     An  examination  of  the  alviue  evacuations  not  uufrequently  reveals  imp 
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toiit  information  in  regard  to  the  st.itc  of  ttie  liver,  as  the  presence,  absence,  or  quality 
of  llii*  bile,  mid  llie  action  of  the  mucous  follicles  of  the  alimeuLary  tube,  and  should 
uever  be  omitted  in  any  case  of  serious  disease  or  accident. 

ln(elltct..^-Tiie  intelligence  ta  often  remarkably  altered  iu  disease  and  accident. 
Deliriom  and  incoberency  are  commcui  etlects  of  all  lesions  attended  with  high  arte- 
rial excitement.  Their  character,  degree,  and  duration  vary  inucb  in  difTerenl  cases, 
and  are  greatly  influenced  by  surrounding  and  ititriusic  circumstances,  as  tiie  nature 
of  our  tiealiuent,  the  intensity  of  the  uiurbid  action,  the  iniportance  of  the  atfected 
org&ii,  and  probably  also  by  the  idiu.syncnLsy  of  the  imlividnal.  In  general,  as  they 
are  of  a  purel}  syin[iaihetic  character,  they  rapidly  disapfiear  with  the  esciteraetit 
lli3t  induced  llieni ;  Coming  and  going,  perhajts,  several  times  in  the  tweuty-fuur 
lioui^, especially  during  the  vesperal  and  inx'turnal  exacerbntions  wliich  are  SO  liable 
to  dislingiusb  must  felu'ile  attacks,  ivhetlier  traumatic  or  i<lioiiathic. 

Ill  organic  disease  of  the  brniu  and  its  euveloj)*,  on  the  contiar\-,  a  difl<?i*ent  order 
of  things  usually  occurs.  Here  the  delirium,  once  fairly  Iwgun,  continues  unintcr- 
rupte<lly,  although  it  may  be  characterized  by  intcrvids  of  remission  ;  and,  as  the 
morbid  action  progresses,  it  generally  lapses  into  stupor,  and  this,  ere  long,  into 
det'pi'uma,  which  is  but  too  oftvu  the  immediate  Corenuiner  of  dissolution.  In  eom- 
pri»»iim  of  the  brain,  wlicthcr  from  extravasated  blood,  excessive  congestion  of  the 
cen-bral  vesssels,  cUusion  of  serum,  or  depression  of  the  cranial  bones,  the  intelligence 
i^foniuionly  completely  abolished;  the  ]tatieiit  is  deprived  of  all  sensation  and  voli- 
tion, bikI  cannot  be  roused  by  the  most  powerful  stimulants,  lie  is,  iu  fact,  a  mere 
Buloniatun,  dead  to  all  surrounding  imijressions.  If,  from  any  cause,  inflammation  of 
Ibf  lira  ill  or  of  its  membranes  arise,  the  face  soon  becomes  flushed,  the  eye  sntfused, 
llic  impil  contracted  and  imi>:iticnt  of  light,  the  skin  hot  and  dry,  .md  the  pulse  tjuitk, 
linni,  nud  frequent.  Delirium  soon  sets  in;  the  mind  becomes  incoherent,  and, 
alflimigli  questions  roay  still  with  ^onie  cHort  lie  answered  rationally,  jet  the  jiaticnt 
S{R<'<liiy  lapses  into  bis  former  condition,  knitting  bis  brows,  tossing  from  sidi'  to 
ii'lr,  withdrawing  his  hand  from  the  attendant,  muttering  constantly,  and  falling 
grnilualiy  into  a  moie  iinc(»nsciouB  state.  Rigors  generally  occur  early  in  the  disease, 
aiiilare  always  deuotive  of  great  danger.  If  effusion  of  serum,  lymph,  or  pus  take 
pistf  to  any  considerable  exttut,  convulsions  and  deep  coma  are  sure  to  follow,  soon 
terminating  in  death. 

Cmntp nance. — The  state  of  the  countenance  is  always  a  sobject  of  inquiry  with, 
the  intelligent  practitioner.  The  mirror  of  tbe  soul,  it  reflects,  to  a  greater  or  less 
extent,  alike  the  sensations  of  pleasure  and  of  pain,  of  joy  and  of  sorrow,  and  is 
th'18  cnpable  of  supplying  imnoitaiit  diagnostic  indications  iu  a  great  variety  of 
diseases  and  accidents.  To  call  attention  to  all  tlie  details  which  necessarily  cormect 
Ibemsc'lves  with  the  study  of  the  physiognomy  umlcr  these  circumstances,  would  lie 
oot  of  place  in  such  a  work  as  this,  and  I  shall,  therefore,  content  mj'aelf  by  referring 
to  a  few  of  the  more  frequent  and  conspicuous. 

Excessive  pallor  of  the  countenanee,  especially  of  tlie  prolabia,  is  generally  deno- 
tive  of  great  loss  of  blood,  or  of  extreme  shock  of  the  nervtms  Bystcni.  In  the 
latter  case  it  is  often  associated  with  a  peculiar  withered  and  shrunken  expression 
•^f  llie  features,  reminding  one  sensibly  of  the  decay  of  a  leaf  in  autnran.  In  apo- 
plectic atTecticms  of  the  brain,  thi>  face  is  turgid,  hushed,  and  paralyzed  on  one  side, 
l|>'i8  causing  serious  distortion,  the  angle  of  the  month  being  drawn  to  the  opposite 
*''le,  while  the  eyelid  on  the  affected  side  has  a  droii|iing  uppearaiice,  descending 
hardly  half-way  over  the  ball.  In  general  inflammatory  fever,  whetlier  the  result 
'•r  accident  or  of  internal  eniises,  the  eountenance  is  red  and  tumid,  the  eye  is  suf- 
fused, and  the  ala  of  the  nose  is  rapidly  dilated  nnd  contracted  by  the  hurried  inspi- 
Jition.  When  the  breathing  is  much  emharrassed^^  as  when  there  is  deep  congestion 
"f  the  lungs,  or  mechanical  obstrnetion  to  the  entrance  of  tlie  air,  as  when  a  fiuvign 
My  exists  in  the  larynx  or  trachea,  the  faee  is  livid  and  often  remarkably  puffy, 
P«nirularly  when  the  affection  is  of  long  standing,  and  accompanied  by  oedema  of 
flu.' siihcataneous  cellular  tissue.  All  painful  n flections  of  these  organs  are  charac- 
terized by  an  anxious  expression  of  the  features,  attended  by  an  unusual  dilatation 
t>f  the  nostrils  during  each  act  of  inspiration,  and  by  a  peculiar  heaving  movement 
of  the  chest.  "In  inflammation  of  the  abdominal  viscera,"  observes  Dr.  Marshall 
fliill,  "attended  with  severe  [lain^the  muscles  of  the  face  are  in  a  state  of  continued 
C'jntinrtion ;  the  features  are  unnaturally  acute,  the  forehead  is  wrinkled,  and  the 
brows  knit     The  nostrils  are  acute  and  drawn  up;  tbe  wrinkles,  which  pass  from 


them  obliquely  downwards,  are  deeply  marked ;  the  upper  lip  is  drawn  upwards, 
ami  the  under  oue  IVwjuetitly  dowinvartls,  so  us  to  expose  tbe  teeth.  The  slate 
of  the  ft'uturea  is  aggiiivatcd  ou  uny  increase  of  ibe  paiu  from  change  of  posiiion 
or  exlenial  pressure.  When  the  alKkuuijial  ptiiti  arises  from  .spas»m,  the  ujuseles 
of  the  lace  are  exceedingly  cmilracted  and  distorted  during  the  paroxysms  of  pain; 
Imt  in  the  iutervals  of  the  paruxysuis  the  coiiuteuauce  assumes  a  calm  aud  placid 
aspect." 

The  diagooatio  value  of  the  Hippocralic  countenance  has  long  been  recognized 
hy  practitioners.  Its  presence  is  always  dcnotive  of  extreme  danger,  and  is  com- 
moiily  aasocialed  with  other  symptoms  of  an  untoward  import,  as  twitching  of  the 
temlituSf  high  delirium,  a  <lry  tongue,  siordes  ou  the  teeth  and  gums,  and  exct^ssive 
prostration.  R  consists  in  a  peculiarly  sharp,  retracted,  aud  withered  ap{>earance 
of  the  features,  and  generally  atleiiila  the  cl<ii^ing  scenes  of  all  typhoid  states  of  the 
system,  whatever  may  be  tlieir  cause  or  character. 

Jiettfjiralory  Organs. — The  state  of  the  voice  often  furnishes  oseful  information 
respecting  the  nature  of  the  lesions  of  the  larynx  and  trachea.  Its  peculiarity  in 
croup  is  well  known,  heiiig  either  sharp  and  shrill,  like  the  crowing  of  a  young  cock, 
or  low,  hoarse,  and  almost  exdnct,  especially  if  the  disease  has  made  considerable 
progress.  In  oedema  of  the  glottis,  without  being  always  hoarse,  it  is  generally 
reduced  to  a  mere  whisper;  and  in  thickening  of  the  vocal  cords  and  ulceration  of 
the  mucous  membrane  of  the  larynx,  partial  loss  of  voice,  aud  ultimately  complete 
ajihonia,  generally  attend. 

The  respiration  should  alw.iys  >)e  attentively  examined.  In  all  acute  diseases, 
attended  witli  unitsuai  vascular  exciteujcnt,  it  is  (iicreaNfd  in  freipiency,  short,  aud 
laborious.  In  pneumonia  nnd  pleurisy  it  is  genersilh'  diaphragmatic,  the  intercostal 
muscles  Iteing  almost  completely  quiescent,  witii  hardly  any  perceptible  elevation 
and  depression  of  the  ribs.  The  patient,  nlarnicd  aud  anxious,  breathes  with  great 
dilHculty,  dilating  his  nostrils  at  every  inspiration,  and  raising  the  shouhlers  and 
upjter  part  of  the  chest,  so  as  to  draw  in  as  much  air  as  possible  at  each  ed'ort.  In 
intlainmatioii  of  the  alidomiiial  viscera,  on  the  contrary,  the  diaphragm  is  nearl}' 
stationary,  while  the  intercostal  muscles  are  in  full  plaj',  the  act  of  inspiration  being 
short  and  panting,  lest  the  descent  of  the  diaphragm  should  prf)duce  an  Aggravation 
of  sufiering  Ity  rudely  compressing  the  afl*ecte<l  organs.  In  nfl'ections  attended  with 
cerebral  congestion,  etftision  of  hlood,  or  depression  of  the  skull,  the  breathing  is 
slow,  labored,  and  irregular;  often  stertorous,  nnd  accompanied  by  a  peculiar  whiUl 
In  spasmodic  diseases  of  the  respiratory  organs,  the  inspiration  is  quick  and  imper- 
fect, as  if  the  patient  was  unahle  to  dilate  the  chest,  anti  is  usually  accompanied 
with  a  characteristic  wheezing  atjiuid,  often  auililile  at  a  considerable  distance,  dur- 
ing expiration,  which  is,  at  the  same  time,  labored,  and  protracted.  Short,  difficult, 
ami  anxious  breathing,  aggravated  by  muscular  exertion,  as  in  ascending  a  hill,  or 
rapid  talking,  is  generally  denotive  of  Siydrothorax,  of  solidification  of  the  lungs, 
or  of  organic  disease  of  the  henrt  and  great  vessels. 

Heart  nnd  Pulae — The  diagnostic  signs  manifested  by  the  heart  and  artories  de- 
serve careful  consideration.  In  examining  the  pulse,  the  exponent  of  the  great  central 
organ  of  the  circulation,  |)articular  attention  shotdd  be  paid  to  its  frequency,  volume, 
and  force,  as  these  constitute  the  leading  features  by  which  the  practitioner  judges  of 
the  state  of  the  system;  or,  in  other  words,  of  the  ciiarnrter  and  effects  of  the  mor- 
bid action.  To  do  uhis  properly  requires  not  a  little  kn<iwleilge  and  experience,  for 
nothing  varies  more  than  the  condition  of  the  pulse  in  health  and  disease.  Ilence  it 
is  nnt  surprising  tliat  it  should  have  been  pronounced  bj*  one  of  the  ancient  physi- 
cians to  be  the  most  fallacious  of  symptoms. 

In  tranmatic  fever  the  pulse,  as  a  general  rule,  is  qnick,  freqnent,  and  hard,  and 
similar  qualities  usually  characterize  it  in  idiopalhic  afTectionB.  The  increase  in 
the  number  of  its  l>cats  ranges  from  ten  to  thirty  and  even  forty  in  the  minute; 
they  are  [xu-forrned  with  a  peculiar  sharjmess  and  rapidity,  and  the  blood  is  sent 
into  the  arteries  with  sitch  momentum  as  to  cause  their  coats  to  rebound  under  the 
finger,  offering  ttms  a  dcciided  resistance  to  its  pressure.  When  this  is  the  case, 
the  pulse  is  said  to  be  liard.  Dardness,  quickness,  and  frequency  are  often  associ- 
ated with  fullness,  especially  in  very  plethoric  subjects,  laboring  under  fhtense  inflam- 
matory excitement;  but  such  a  coincidence  is  by  no  means  always  necessarily  pre- 
sent; on  the  contr.iry,  instances  cK.!<'ur  where  the  pulse  is  so  exceedingly  small  and 
thready  aa  to  require  some  care  to  detect  it.     This  is  generally  the  character  of  the 
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pulse  in  peritonitis,  from  whatever  cause  arising,  and,  therefore,  it  aBFords  valuable 
diagTUislic  inlorinatiou.  In  certain  atieclions  of  tbe  braiu,  as  iu  compression,  wlietlier 
a  n.-sull  of  apoplexy  or  external  injury,  the  pulse  is  slow,  full,  and  luhoriug,  as  if  the 
heart  were  oppressed  by  a  Irvivv  load  ^viiioli  it  is  found  ditlicult  to  carry  or  to  shake 
ofL  The  pulse  after  hemorrlniLre  is  strikingly  peculiar,  although  it  is  not  easy  to 
define  its  character;  it  may  be  described  a.-?  Ijciiig  very  shar|),  quick,  and  thrilling,  as 
if  the  (dood  were  sent  into  tlie  artery  with  a  kind  of  jerk,  imparting  thus  a  vibratury 
sensation  to  the  finger.  Once  felt,  it  is  impossible  ever  to  forget  it.  An  intcrmit- 
teut  pulse  is  generally  denotive  of  organic  disease  of  tlie  brain,  or  of  the  heart,  lungs, 
or  great  vessels ;  sometimes,  however,  it  appears  to  be  the  result  altogether  of  func- 
tional disease,  as  dyspepsia,  or  gastro-intestinal  irritation. 

In  examining  the  pulse  with  a  view  to  its  diagnostic  value,  it  is  to  be  remembered 
tbat  it  may  bf  naturally  slower  froquettt,  hard  or  soft,  full  or  small,  strong  or  lechle, 
depcu<iing  upon  idiosyncrasy,  or  the  ell'ects  of  previous  or  existing  disease. 

The  time  and  mode  of  examining  the  pulse  require  some  attentitm.  As  a  general 
rule,  the  surgeon  shoidd  not  put  his  hand  ujnm  the  wrist  immediately  afler  he  has 
sat  down  liy  the  side  of  the  bed,  as  such  a  coiirse  would  be  likely  lo  cause  alarm, 
and  thus  lend  to  erroneous  inferences.  Nor  sliould  he  use  a  watch  for  the  purpose 
of  counting  it,  especially  if  the  patient  is  very  sick  and  nervous,  ae  this  ,ils*i  might 
excite  injurious  apprehension.  In  fact,  it  is  impossible  to  conduct  the  exnuiin;ition 
too  crtreluUy ;  for,  unless  tliis  be  done,  the  intention  of  the  practitioner  will  otleu  he 
completely  thwarted,  simply  in  consequence  of  his  awkwardness.  At  least  two 
fingers,  shonid  be  placed  upon  the  radial  artery,  and  tlie  a|>plication  should  be  con- 
tinueil  suUieiently  long  to  enable  him  to  iletermine  fully  ilie  character  of  its  beats, 
particul.'iriy  their  frequency,  volume,  and  power  of  resistruKe. 

Kt'ineijs. — The  renal  secretion  should  claim  particular  attention  in  every  severe 
case  of  accident  and  disease.  A  Acry  superficial  itisi>ection  will  generally  at  once 
detect  remarkable  devi.ations  from  the  normal  standard,  both  as  it  rcs|>ects  the  color, 
quantity,  anti  consistence  of  tliis  fluid,  as  well  as  any  tendency  it  may  manifest  to 
the  formation  of  deposits  after  having  stood  for  some  time  in  the-rect^iver.  Hut  if  a 
more  tliorough  investigation  be  deemed  necessary,  as  when  organic  disease  of  the 
kidney  is  suspected,  or  with  a  view  to  the  delection  of  the  existence  of  any  particular 
calculous  diathesis,  a  more  minute  and  elaborate  examination,  condiieled  with  the 
microscope  and  chemical  tests,  nil)  be  required;  and  it  need  hardly  be  added  that 
such  a  procedure  generally  calls  for  an  amount  of  knowledge,  skill,  and  exfierience 
such  as  few  professional  men  |)038ess.  As  this  subject  will  receive  si)ecial  considera- 
tion in  the  chapter  on  the  urine  and  its  deposits,  no  further  allusion  to  it  need  here 
l«  matle. 

Finally,  the  practitioner  mnst  not  neglect  to  examine  the  state  of  the  skin,  noting 
particniarly  the  character  of  its  temperature,  the  presence  or  absence  of  nioistnre, 
tbe  degree  of  its  contractility,  and  any  change  of  cidor  it  may  have  extierienced ; 
the  condition  of  the  limbs,  as  to  the  exicteiice  or  non-existence  of  paral3sis  or 
injury;  and,  lastly,  the  state  of  the  genital  organs,  if,  upon  inquiry,  there  is  reason 
to  Biii'pose  tliiit  they  are  either  the  seat  of  the  moibid  action,  or  that  they  deeply 
sympathize  io  the  disorder  of  other  parts  of  tbe  body. 

8ECT.  II MENSURATION. 

An  examination  of  the  dimensions  of  a  part  occasionally  affords  valuable  aid  in 
deterudning  the  diagnosis  of  its  lesions.  Such  a  mode  >>(  investigntion  is  particu- 
larly servicealile  in  fractures  and  dislocations,  in  coxalgia,  and  in  artections  of  the 
cliest,  especially  in  pleuritic  effiisiona,  so  common  after  iiccidcnts  and  diseases. 

The  bi'st  contrivance  for  nscertairuug  t!)e  amount  of  shortening  in  an  injured  or 
diseased  limb  is  the  graduated  tape,  used  by  seamstresses  and  tailors,  and  inclosed 
In  a  metallic  case,  so  aa  to  admit  of  its  being  carried  in  the  ])ocket.  It  is  a  yard  in 
l<'ngth  by  half  an  bich  in  width,  and  being  composed  of  oil-cloth  it  is  perfectly  inex- 
tensible,  thus  rendering  it  admirably  adaj^t^d  to  the  object.  In  order  to  attain  per- 
fect accuracy  of  result,  it  is  necessary  that  the  sound  and  affected  members  should 
lie  place<l  a»  nearly  as  possible  parallel  with  each  other;  for  if  there  is  the  slightest 
T.iriation  in  their  inclination  it  must  proportionately  impair  the  value  of  the  exami- 
nation, if  not  completely  destroy  it.  Thus,  for  exanijile,  in  trying  to  ascertain  the 
amount  of  overlapping  of  the  fragments  of  a  broken  femur,  the  two  thighs  should 
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not  only  be  placed  parallel  with  each  other,  but  great  care  should  be  taken  that  they, 
as  well  as  tbe  buttuckn,  rest  f  veiily  upou  the  bed,  table,  or  floor  on  which  the  patient 
lies.  Firjally,  in  order  to  pert'oriQ  the  operation  in  the  most  unesceptiouable  mauner, 
the  itiMitioual  (irecaution  should  be  taken  of  maintaining  the  hea<l,  chest,  pelvis,  and 
extremities  all  iu  a  strai<;ht  line  until  tbe  measurement  is  completed. 

After  the  limbs  and  body  have  been  adjusted  as  here  descriljed,  two  fixed  {>oint8 
arc  selected,  between  which  the  tape  is  strelehed.  Thus,  to  take  the  thigh  agaiu  as 
an  illustratiun,  the  two  pnji»er  points  are  the  anterior  superior  spinmis  process  of  the 
ilium  and  the  inner  bonier  of  the  putella.  The  distance  Ijetween  tlietie  two  promi- 
nences haviu;^  been  ascertained  u[jou  llie  aH'ected  member,  the  tape  is  next  stretched 
between  the  same  points  on  the  sound  limb,  the  dillerence  in  the  leuglh  between  the 
two  beijjfr  the  sum  of  the  shortening  of  the  injured  iione.  When  no  tixed  poiiils  can 
be  obtained,  a  mark  may  be  made  upon  the  skin,  either  with  ink  or  nitrate  of  silver. 

The  giaduated  tape  m:iy  also  be  employed  for  measuring  the  diameter  of  a  limb, 
as  in  disease  of  iui  important  Joint,  or  a  suspected  morbid  growtii.  Or,  instead  of 
this,  recourse  may  lie  had  to  the  graduated  compass  of  Ma^'or,  which,  howe>fr,  nov- 
wtthslaudin"?  its  ingenious  mechanism,  really  possesses  no  positive  advantages  over 
the  tape.  This  instrument  consists  of  ftjur  pieces,  the  central  one,  which  is  a  dat 
ro<l,  being  marked  by  a  scale  of  inches  and  lines. 

Mensuration  of  the  chest  is  often  practised  in  pleuritic  effusions,  although  such  a 
means  of  diagnosis  is  seldom  necessary  in  the  hands  of  an  intelligent  and  skilful 
Burgeon,  auscultation,  percussion,  and  inspection  being  quite  sufficient  for  the  pur- 
pose in  almost  every  instance  that  may  come  under  his  observation.  When  more 
than  ordinary  care  is  de.sireil,  tiie  graduiiteil  tajie,  extending  from  the  middle  of  tbe 
stern (ini  to  tlie  centre  of  the  spine,  will  readily  supply  the  requisite  information. 

The  plumb-line  is  occasionally  used  for  determining  the  existence  of  curvature  of 
the  spine;  such  an  expedient,  however,  can  only  be  necessary  in  the  earlier  stages 
of  the  malady,  before  marked  deformity  has  set  in.  When  the  disease  is  fully  e8tal> 
lisht^d,  such  a  moile  of  investigation  would  savor  alike  of  alfectAtion  and  stupidity. 

A  ready  method  of  determining  tbe  angie  of  an  olyecl,  as,  for  example,  that  of  a 
broken  bone,  has  been  suggestedl  by  Malgaigne.  It  consists  in  applying  a  sheet  of 
paper,  by  its  edge,  to  the  limb  so  as  to  represent  its  vertical  axis.  At  tlie  point 
where  the  axis  chiuiges  its  direction,  tbe  paper  is  so  foldeii  as  to  fullow  it  exactly; 
the  result  will  be  that  the  salient  angle  thus  found  will  necessarily  give  the  entering 
one  caused  by  the  fragments  of  the  tli'lbrnied  bone.  In  onler  to  determine  the  degree 
of  this  angle,  a  sheet  of  paper  is  fotded  in  lour,  which  '*  makes  a  right  angle,  or  i>0 ' ; 
folding  again,  one  of  tbe  sides  attbrds  an  angle  of  45';  adding  this  angle  of  45'  to 
the  unchanged  right  angle,  gives  an  angle  of  135',  and  so  on.  Applying  now  this 
extemporaneiuis  quadrant  to  the  already  ascertained  angle  of  the  fracture,  we  obtain 
without  trouble,  or  loss  of  time,  as  accurate  an  estimate  as  possible." 


BEOT.  in. — ATTITUDE  OP  THE  PATIENT. 


The  attitude  of  the  patient  and  the  position  of  the  alfected  part  are  variously 
and  often  remarkably  changed  in  disease  and  accidents,  and  atTord,  in  many  eases, 
valuable  diagnostic  indications,  not  attainable  in  nny  other  way.  The  study  of  the 
variations  in  the  eontiguratiou  of  the  body  is  of  much  greater  moment,  as  a  means 
of  distinguisliiug  ditierent  lesions,  than  is  genendly  imagined,  and  has  received  leas 
attention  than  its  im|iort}Hice  merits.  In  some  atfections,  the  diagnosis  absolutely 
hinges  nudiily,  if  not  entirely,  upon  tbe  attitude  assumed  by  the  patient  in  conse- 
quence of  tbe  morbitl  action.  We  need  only  instance  the  peculiar  dist^irtion  of  the 
body  in  teUinus,  caused  by  the  continued  and  violent  contraction  of  the  muscles, 
drawing  the  trunk,  in  one  case,  powerful I3'  forwarrl»«,  in  another  backwanls,  and  in  a 
third  to  one  side.  No  one  that  has  ever  witnessed  this  change  of  configuration  can 
possibly  mistake  it  in  a  similar  attack;  for  there  is  no  other  lesion  ca|>able  of  pro- 
ducing it.  In  caries  of  the  Vertebrnj,  usually  known  as  Pott's  disease,  an«l  in  lateral 
curvature  of  the  spine,  the  resnit  of  irregular  niusrnlar  action,  the  distortion  of  the 
boily  is  characteristic.  In  coxalgia,  tbe  flattening  of  the  liip,  the  elevation  of  the 
pelvis  of  the  affected  side,  the  retraction  of  the  liecl,  and  the  effacement  of  the  fcmo- 
ro-gtuteal  cre.ase  are  among  the  most  valu.able  diagnostic  signs  of  the  malady. 

in  diseases  and  injuries  of  the  (best,  the  position  of  tlie  patient  is  often  hitrhly 
characteristic,     la  inflmumation  of  the  lungs  and  pleura,  attended  with  slight  effusion. 
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he  generally  lies  on  the  affected  skle,  or  else  upon  his  back,  not  on  tnp  Ronnd  side,  as 

ibv  Hcigbt  and  pressure  of  the  diseased  or>rjiii  wtHiId  Beriouslj  iiiiju'ile  n'sjiirntion 

au(i  excite  violent  couiriiiiig.     In  iivdr<ttiii>i:ix,  wiLli  hirge  accuniuliiitif>iis  on  both 

siiiea,  the  patient  is  obliged  to  raise  Ids  liead  and  shoulders  very  nuK'li,or  even  to 

sk  lip  in  lied,  in  onler  to  ol>ta)n  tlie  reiiuisile  Hnppjy  of  air.    When  hv  lies  down,  the 

e/fu:»i.Ml  tliud  in  ditl'used  over  a  larj^er  portiuii  of  lunt?,  an  oeeurreiiw  wliieh  is  instaritlj' 

followed  by  increased  dillicidty  of  breathmg,  and  liy  tiie  necessity  of  a  change  of 

pcwture  to  prevent  impending  »uti'ocation.     "  When  out  of  lied,  ho  is  oft,en  observed 

to  sit  with  the  arms  placed  along  the  side,  and  tlie  hands  fiseti  and  pressing  forcibly 

on  tlie  chair  or  sofa  on  which  he  rests ;  in  otlier  cases  he  leans  a  little  backwards,  still 

Mip|»orteii  by  the  arms  and  hands,  which  are  pressed  behind  his  buck." 

Tlie  attitude  assumed  by  the  patient  in  iuflannnation  of  the  abdominal  and  pelvic 
Ti8C*;ra  is  generally  very  striking  and  characteristic.  Unable  to  shift  his  position,  he 
lie*  ooustautly  upon  his  back,  with  his  head  and  shoulders  considerably  elevated,  the 
kneets  raiseil,  and  the  thighs  [Hirttally  flexed,  the  object  being  to  relax  the  alHJuniiual 
niusc-les  in  the  greatest  possible  degree,  so  as  to  take  off  their  weight  an<i  |>ressnre 
iVoui  the  )nflanie«l  surface.  In  spasmwlic  attections,  on  the  contr.iry,  the  position  of 
llie  |iaticnt  is  altogether  dilTerent ;  in-^lead  of  observing  dtifgal  decidii! us,  lie  lies  at 
JOB  time  on  this  side  and  then  on  the  otlier,  now  on  the  back,  and  next,  on  the  belly ; 
and  instead  of  avoiding  pressure,  he  aetiiaH  v  courts  it,  not  feeling  comfortable  williout 
it.  Hence,  he  often  doubles  himself  up,  and  twists  and  contorts  his  body  in  almost 
every  possible  manner,  in  order  to  obtain  ix'Hef. 

In  stone  of  the  liladder  im[ieding  the  flow  of  nrine,  the  attitude  of  the  patient  is 
frequently  very  singular.  Sometimes  he  is  compelled  tn  assume  a  Ptooping  posture; 
at  other  times  he  crosses  or  separates  his  legs,  inclines  his  body  to  one  side,  lies 
down,  rests  on  his  ell»ows  and  knees,  or  lies  on  his  back,  and  throws  u]i  his  buttocks. 
In  traumatic  and  other  affections,  attended  with  typliomania,  retention  of  urine  may 
be  suspet-ted  if  the  patient  lies  on  his  back,  with  tlic  limbs  ntracted.  In  acute 
inflnnimation  of  tlie  kidney,  the  body  is  generally  inclined  a  little  forwards  and 
l'>w-ar<l9  the  affecti><l  side,  ho  as  to  relax  the  bunbnr  nmscles,  and  take  olf  an}-  pressure 
tliey  might  otherwise  exert  upon  the  diseased  organ. 

The  nature  of  an  aecident  is  not  unfreqivently  revealed  by  the  attitude  of  the  part 
«n»i  body;  sometimes  by  the  one,  Bometimcs  by  the  otiier,  and  occasionally  by  both. 
Tims,  the  manner  in  wluch  the  patient  mclines  his  head  and  supports  his  nrm  in 
Traoture  of  the  clavicle  is  so  iieeulinr  as  to  be  absolntely,  in  great  degree,  pathogno- 
monic  of  the  nature  of  the  lesion,  llisknittions  of  the  shoulder,  hip,  and  other 
joints  are  tienoted  by  striking,  if  not  charaeterislie,  changes  in  the  attitude  of  the 
'^'ly  and  litnb.  The  existence  of  a  fracture  is  often  revealed  by  a  peculiar  chnnge  in 
tUe  conformation  of  the  affected  member,  consisting  either  in  a  markefl  shortening, 
or  in  a  peculiar  alteration  in  the  axis  of  the  part.  The  disease  called  wryneck 
dajrjvea  its  name  from  the  peculiar  twist  of  the  neck  by  which  it  is  distinguished. 


SECT.  IV. — EXTERNAL  CHARACTERS. 

Important  diagnostic  data  are  sometimes  furnished  by  the  color,  form,  consistence 
™oiiUity,  pulsation,  tem|ierature,  crepitation,  sensibilily,  or  odor  of  a  part»  and  by 
^*o  spots,  scars,  or  ulcers  uprjn  its  surface.  A  mere  glance  at  tliese  different  topics 
*»U  serve  to  show  their  value  as  means  of  distinguishing  nmrbid  action,  whether  it 
^  considered  simply  in  reference  to  its  intture,  or  its  nature  and  degree. 

Thus,  A8  stated  under  the  head  of  iiitliiir.mation,  the  rolnr  of  the  diseased  part 
niay  l»e  scarlet,  as  in  inflammation  of  the  mucous  mcjubrane  of  the  fauces;  lilac,  as  in 
*eleroiitis;  grayish  or  brick-colored,  as  in  iritis.  When  the  redness  occurs  in  the 
form  of  a  streak,  extentling  up  the  arm  or  leg,  it  is  denotive  of  phlebitis,  or  of 
^ngeioleucitis.  Diffuse  discoloration  cliaracterizes erysipelas;  circnmscribwl  <liHcolo- 
fAlion,  boils  and  carbuncles.  A  scarlet  hue  implies  great  vascular  activity,  such  as 
exists  in  acute  inflammation;  a  pur]>le  hue,  on  the  contrary,  denotes  partial  stasis 
of  the  blood,  which,  if  not  soon  arrested,  may  lead  to  gangrene. 

Change  in  the  form  of  a  part  may  '>e  caused  by  swelling,  as  in  infinmmation 
Mtendetl  with  effusion,  or  it  may  depend  uptin  the  presence  of  a  new  growth,  or  it 
may  be  the  result  simply  of  hypertrophy.  Fn  fractures  it  is  caused  by  displacement 
of  the  ends  of  the  fragments;  in  dislocations,  by  the  presence  of  the  head  of  the 
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bone  in  its  new  situation.     In  hernia,  very  striking  dianges  generally  attend  the 
figure  of  the  uttected  parts,  especially  when  the  protrusion  ia  old  and  unusually  bulky. 

Extraordinary  cunstslence  of  a  part  is  indicative  either  of  excessive  iiiduratioD 
froui  itiUammatory  deposits,  particularly  seiui-orijauized  lymph,  or  of  the  preseuce  of 
a  solid  tumor,  or  a  displaced  bone.  When  the  part  is  unuMially  soft,  the  alteration 
of  consistence  may  depend  upon  the  jjreseuce  of  pus,  fluid  blood,  serum,  or  serum 
and  lymph,  and  often  requires  the  clusust  scrutiny  for  the  successful  detecliou  of  its 
precise  character.  Under  such  circumstances  the  history  of  the  case  frequently 
affords  important  diagnostic  data,  especiully  the  age  of  the  accumulation,  ami  tUe 
pi-esence  or  absence  of  inflammatory  symptoms.  If  the  part  fluctuates  distinclly, 
and  is,  withal,  reti,  tender,  or  paiidul,  the  probability  is  that  the  alt»;ration  of  con- 
sistetiee  is  due  to  the  existence  of  pus ;  if,  on  tlie  other  hand,  it  is  jierfectly  free  from 
discoloration  and  uneasiness,  although  the  uiiduiation  under  pressure  may  be  most 
perfect,  the  conclusion  must  be  that  the  disease  is  either  a  chronic  abscess,  or  else 
some  serous  or  heinatoid  cyst. 

The  mobilttij  of  a  part  may  be  diminished  or  increased,  thus  throwing  important 
light  upon  the  nature  of  the  case.  As  a  general  rule,  it  may  bo  stated  that  it  is 
lesseneil  in  dislocations,  and  augmented  in  fractures.  The  value  of  this  svmptora  is 
well  shown  in  diseases  of  the  articulations,  as  well  as  in  infiammntion  of  other  parte 
of  the  body,  which,  if  at  all  seriously  involved,  have  their  mobility  always  propor- 
tionately diminished.  lu  malignant  tumors,  loss  of  moliility  of  the  morbid  growth 
generally  forms  a  prominent  jihenomenon  in  the  advanced  stage  of  the  disease,  in 
cousequeuce  of  the  firm  adhesions  that  take  place  between  it  and  the  surrounding 
structures.  A  similar  effect  may  be  produced  bj'  the  manner  in  which  such  tumors 
are  bcmnd  down  l»y  the  aponeuroses  and  muscles.  In  afl'cetions  of  the  e^e  an  altera- 
tion uf  the  mobility  of  the  iris  often  affords  most  important  diagnostic  information. 

Abnormal  puUatinn  in  a  part  leads  to  the  suspicion  of  the  existence  of  nneurism, 
a  suspicion  almost  converted  into  certainty?  if.  in  addition  to  this  ])lieiiomeuun,  there 
is  a  peculiar  thrill,  witli  a  vibratory  8etii?ation,  and  a  deci«led  dinunution  of  the 
volume  of  the  part  up<>u  the  ajiplication  of  pressure  on  the  cardiac  siile  of  the  artery 
supplying  it  with  hloud.  The  mere  fact  of  the  existence  of  abnorraal  pulsation 
should  put  the  surgeon  ufion  his  guard,  in  order  that,  by  redoul)ling  his  efforts  at 
a  thorough  exploration,  lie  may  not  commit  any  errors  of  diagnosis;  l.ipng  open, 
perhaps,  an  aneurism, *whcu  he  supposes  that  he  is  only  dealing  with  on  abscess  or  a 
hygroma. 

The  surgeon  occasionally  meets  with  what  is  denominated  crepHalion^  a  r^^ngh, 
grating,  or  friction  sound,  of  great  value  as  a  diagnostic  in  fractures,  emphysema, 
and  inflammation  of  the  sheaths  of  the  tendons.  In  many  cases  it  may  be  both  felt 
and  beard.  In  fractures  it  is  produced  by  rubbing  together  the  ends  of  the  broken 
bone,  and  is  generally  so  distinct  as  to  be  completely  clmnicteristic  of  the  nature  of 
the  iesion.  lu  order  to  elicit  it,  a  good  deal  of  management  is  often  necessary  ;  but 
in  general  it  will  be  sullicient,  after  the  ends  of  the  broken  bone  have  been  fairly 
placed  Lu  contact,  to  grasp  one  (tieee  firmly,  and  to  hold  it  so  while  the  oilier  is 
rotated  on  its  axis;  or  both  fragments  may  be  moved  simultaneously  in  opposite 
directions. 

The  crepitation  of  emphysema  is  a  kind  of  crackling  sound,  similar  to  what  is 
produced  by  the  rnndiling  of  dry  parchment,  or  by  rubbing  together  numerous  little 
dry,  friable  balls  filled  with  air.  The  part,  moreover,  feels  soil  and  puffy,  and  the 
coutaineil  air  may  lie  easily  pressed  from  one  spot  to  another. 

Bony  tumors  of  the  nntrnm  of  High  more  aiul  of  the  lower  jaw,  attended  with 
great  expansion  and  attenuation  of  their  walls,  occasionally  emit,  when  pressed 
between  the  fingers,  a  peculiar  crackling  noise,  similar  to  that  of  dry  parchment. 
Ti»e  sound  thus  elicited,  however,  is  altogether  different  from  crepitation,  pro]wrly 
so  termed,  and  its  chief  value  consists  in  showing  the  alteration  which  the  os-seous 
tissue  is  capable  of  undergoing  when  it  is  subjected  to  long-continued,  eccentric 
pressure. 

The  crepitation  attendant  upon  inflammation  of  the  sheaths  of  the  tendons  is 
altogether  diflercnt  from  the  (wo  preceding  varieties,  resemltling  the  soniid  caused 
by  ndjbing  dry  starch  between  the  fingers.  Wht-n  the  disease  is  ch^mie,  it  may 
sometimes  be  both  beard  and  felt.  It  evidetjlly  depends  upon  the  presence  of 
plastic  matter,  and  is  most  common  about  the  wrist  and  ankle.  This  sound  is 
often  cioeely  imitated  in  affections  of  the  mucous  burses,  especially  when  they  are 
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considerably  distended  with  fluid,  intermixed  with  flakes  of  lymph  and  fibrinous 
concretions. 

A  faint  crepitating  soutul  is  sometimes  proihiced  by  breaking  up  the  clots  of  a 
sanguineous  cyst,  !Ui<l  riihliing  llie  tVagmcntH  between  the  lingers.  The  iioise.  if  any 
occur,  is  aiway»  most  <Ustinct  at  the  base  of  the  tumor,  where  most  of  the  solid  matter 
is  necessarily  collected. 

An  alterjition  o(lfmperaln7-e  iu  parts  affected  with  disease  is  isuflk-icntly  common, 
and  occasionally  atl'ords  valuable  diagnostic  iutimutious.  Witli  what  interest  does 
not  the  surgeon  watch  the  rise  of  heat  in  a  limb  aWer  the  ligtttiuii  nl'  its  priiicipat 
artery!  A  casual  examination  is  generally  sutlicient  for  its  tleteetiun;  when  more 
than  onlinary  nicety  is  re<iiiired,  recourse  may  be  had   to  the  thermometer.     The 

^itlten.<ily  of  the  morbifl  action  may  s*mictini»>s  lie  pretty  nccnriitely  measured 
merely  by  observing  the  iiK-reiise  of  its  terupeniture.  A  sndditt  tliniiniUion  of 
tenipcniture,  in  a  part  lueviotisly  in  a  high  slate  of  infifimniiitioiu  may  genenill}- 
be  regarded  aa  an  omcii  uf  unfavorable  import,  as  it  is  deiujtive  of  the  iippraaeh  of 
JWigrene. 
*  An  increase  of  the  sensibilitt/  of  a  part  is  a  frequent,  if  not  an  almost  constant, 
occurrence  in  disease,  especially  when  it  is  of  an  acute  character.  In  o|>hlhalmia, 
the  .'^lightest  ray  of  light  is  a  source  of  distress  to  the  patient;  in  otitis,  the  car  is 
intolerant  of  s<jund  ;  and  in  gastritis  the  t<toniach  is  oppressed  by  the  smallest 
quantity  of  fluid,  however  bl.ind,  or  howevei"  cnntinusly  used-  Pails,  such  as  bones 
and  ligaments,  that  are  perfectly  devoid  of  feeling  in  iiealtli,  often  become  exquisitely 

■  setis^itive  in  infl.-mimation  ;  and   thus  it  is  that   the  practitioner  is  not  unfrequently 

■  enabled  to  delect  the  existence  of  morbid  action  in  structures  hi<bien  from  view, 
H  much  l)etter  than  he  can  in  any  other  maimer.  'J'he  pro|)er  way  of  ascertjiiiiiui;  the 
B  existence  and  amount  of  morlid  sensibility  is  to  nmke  gentle  and  nutliculical  eom- 
~     pression,  or  to  percuss  the  aflected  part,  so  as  to  coininnnicatc  to  it  the  vibrations  of 

I     the  whole  hand,  or,  what  is  preferable,  of  one  of  the  lingers. 
When  pain  exists,  a  careful  distinction  should  be  drawn  between  Hint  which  nrises 
from  inflammation  and   that    phkIvkhhI   by  sjuism  and   neuralgia.     In   inllamuintion, 
the  pain   is  steady  and   ]x?rsistent,  increased   by  nroli<m  and   pressure,  commencing 
with  the  morbid  action,  koe]ting  regular  p.Tcc  with  it,  and  prndually  disa])pearing  as 
the  morbid  action  declines.     In  spnsmo<lic  afleitions,  or  ctdic,  on  the  contrary,  the 
pain    is    paroxysmal,  or    marked    by    distinct    intermissions  j   abrupt,  both    in    its 
invasion  and  dejtarture;  relieved  by  ju'cssurc,  and  <!iange  of  po.'sturc,  and  genendl}- 
attended  with  flatulence  of  the  stomach  nnd  VhiwcIs.     In  neuralgia,  the  pain  occurs 
to    trsnsient  and  violent  paroxysms,  darts  along  the  course  of  the  affected   nerves 
*"ith  the  rapidity  of  lightning,  and  is  usually  accompanied  by  more  or  less  tendeniess 
^^   the  part,  without  any  distinct  lumefactiuii,  discoluialiuu,  or  augmentation  of 

t'^^ilK^rature. 
Xr  inally,  there  are  certain  affections  which  may  sometimes  Iw  readily  diagnosticated 
^i'"  .1  careful  examinjitinn  of  the  mUini'tni)^  surface,  and  that  of  the  mucous  onllets. 
'  4*U9,  if  there  are  copperneolnretl  eruptions  upon  the  skin,  excnvnted  ulcers  on  the 
'^Vices,  or  tul»ereles  up(m  tlie  tongue,  eheek,  or  lijt,  no  ftne  could  fail  to  conclude  that 
^'*«  system  is  laboring  under  a  sypbilitie  taint,  rartial  or  complete  destruction  of 
^■^^  uvula,  tonsils,  or  arches  of  the  pnlate,  would  inevitably  leaij  to  a  similar  iufei^ 
***ce,  especially  if,  added  to  tlits,  there  is  evidence  of  nctuiil  disease.  Scars  upnu  the 
'^Xjtnneons  surface,  scattered  irregularly  nlvout,  large,  deep,  white,  and  permanent,  are 

■   K<?nerally  denotive  of  the  ffjrtner  existence  fif  rupia. 
The  character  of  the  nicer  will  occasionidly  lead   to  the  detection  of  its  cause,  or 
^o  the  state  of  the  system  which  has  induced  it.     A  girl,  aged  fourteen,  was  lirriught 
^o  the  Clinic  at  the  Jefferson  Merlical  College,  nn  account  of  a  large  clirnnic  ulcer, 
of  nearly  one  year's  duration,  seated  iti  front  of  the   leg,  directly  nv»-r  the  ti]»ia;  it 

L^as  excessively  painful,  and  hjul  resisted  a  great  variety  of  local  and  constitutional 
remedies.  Having  placed  her  under  the  infliieuce  of  chloroform,  I  scraped  away 
a  thick  mass  of  semi-organized  substance  which  formed  the  bottom  of  the  ulcer 
kether  with  the  carious  and  softened  portion  of  the  bone;  ami  when  she  returned, 
^eek  afterwards,  f  was  struck  with  the  remnrkrdile  improvement  that  had  taken 
place  bolli  in  the  part  and  system.  Shortly  after  her  visit,  however,  not  less  than 
fi\'e  or  six  small  uidiealthy-looking  ulcers,  with  thick,  everted  edges,  and  a  foul, 
Da<!>ty  surface,  broke  out  around  tlie  old  one,  which  by  this  time  had  nlsoclmnged  for 
the  worse.     Convinced  that  the  disease  was  of  a  syphilitic  nature,  the  patient  was 


444 


GENERAL    DIAGNOSIS. 


CHAP.   XIll. 


' 


placed,  without  any  fnrtlier  inquiry  into  the  history  of  the  case,  upon  the  use  of 
iodide  of  potassium  and  liiflduride  of  meRiiiy,  inidcT  the  iuflut'iice  of  which,  and  of 
a  nourishing  illet,  she  rapidly  ri'gained  her  huaitii  oud  strength,  with  good  sournl 
cicatrices. 

Absence  of  contractility  in  the  viusclesy  whether  dependent  ujxjn  organic  changes 
of  their  fibres,  or  u|iou  loss  of  nerve  power,  la  otlen  very  readily  determined  by 
electricity,  which  thus  becomes  a  most  valiiiibK'  means  of  diagnosiu.  In  pandysis  of 
the  extremities,  for  exam|ile,  if  contraction  be  promptly  provoke<l  on  the  Jipplicntiyn 
of  the  electric  current,  it  is  evident  that  tlie  integrity  of  tlie  nervous  connec-tion  of 
the  limb  with  the  spinal  cord  must  be  perfect,  and  also  that  the  portion  of  the  conl 
tlirough  wliich  this  coiineetion  is  established  is  in  a  sound  stale,  anti  wmverseiy. 
The  cause  of  the  paralysis  must  be  seated  either  higher  up  in  the  cord,  in  the  brain, 
or  in  tiie  muscular  tissue^  altered  by  disease,  as  the  fatty  or  fibroid  degeuerali«'n. 
In  case  of  injury,  as  a  bruise  or  wound,  a  similar  test  will  determine  the  seat  of  the 
affection. 

SECT.  V. — TIIERMOMKTRY- 

Thermoraetry,  as  a  means  of  diagnosis,  is  extensively  practised  in  all  cases  of 
fever,  wliether  trauuiatic,  idiopatliic,  or  specific;  its  object,  as  the  name  implies, 
being  to  ascertain  the  amount  of  heat  lieveloped  in  the  system  during  the  progress 
of  disease,  and  thereby  deteruuue  the  degree  of  the  morbid  action  present  in  any 
given  instance.  The  knuwttdge  derivable  from  such  an  examination  is  not  less 
valunlite  than  the  information  obtainable  &om  au  examination  of  the  pultie  and  of 
the  respiration. 

The  normal  average  temperature  of  tlie  body  in  the  axilla,  in  the  milder  regions  of 
the  world,  is  about  IIS^"  of  Fahrenheit,  frcuu  which  it  selduni  deviates  in  health  more 
than  l.y°  to  'iJi^.  Besides,  any  such  depart ures  are  always  verj'  transient,  whereas 
those  occasioned  by  disease  invariably  c<'ntJiuie  so  long  as  the  morbid  action  exista. 
The  tem])erature  is  heightened  by  exercise,  reduced  by  sustained  mental  labor,  and 
iutiueuced  by  food,  stiuiuhuits,  age,  tcniperaaient,  habit,  occupation,  climute,  the 
condition  of  the  atmosphere,  and  other  causes.  It  is  liable  to  fluctuate  during  the 
twenty-four  hours,  and  is  usuiUly  at  its  maximum  in  the  morning.  The  pulse  and 
temperature  in  health  usually  rise  synchronously,  and  every  'legree  ai)0ve  98°  cor- 
responds witli  an  increase  of  ten  beats  of  tlie  pulse  in  the  nnnute.  Any  persistent 
rise  of  the  mercury  above  99.5°,  or  depression  below  OT-S"^  of  Fahrenheit,  is  an  indi- 
cation of  disci' se. 

TJuiiatiiral  heat  cannot  exist  without  fever,  any  more  than  fever  can  exist  withont 
abnormal  heat.  They  are  depeiulcnt  the  one  upon  the  otlier.  A  patient  may  liavc  a 
severe  rigor,  shiver,  or  feel  ic^*  cold,  and  yet  the  inner  parts  be  inordinately  warm, 
so  that  he  may  literall}-,  as  far  as  his  sensations  are  concerned,  burn  and  freeze  at 
the  same  moment. 

In  pyemia  the  temperature  is  often  very  high,  ranging  from  106°  to  IDS'*.  There 
is,  however,  nothing  very  deJiuite  in  this  respect ;  lor  observation  has  shown  that, 
while  in  some  cases  and  under  certain  circuinstauces,  it  is  nurmal  or  nearly  so,  in 
others  it  presents  remarkalile  variations,  a  sudden  rise  being  often  followe<l  by  a 
stuldeu  decrease,  and  conversely.  A  temperature  of  101"  to  U»3-  shows  a  mild 
disease,  and  one  of  lOfi-  a  grave  one.  In  fever  it  ranges  from  100'  to  lOti^.  In 
low  forms  of  this  malady  the  hand*  and  feet  may  feel  cool,  and  yet  the  thermometer 
in  the  axilla  may  rise  to  104^.  In  acute  rhenmntism  a  tenipernture  above  104^  is 
always  au  alarming  symptom  ;  and  a  similar  remark  is  applicable  to  pneuninnia.  A 
rise  of  heat  from  HH\°  to  108°,  1051-,  or  110%  is  generally  an  indication  of  rapidly 
approaching  dissolution.  The  highest  rise  of  the  thermometer  before  death  has  l>een 
noticed  in  tetanus  and  scarlatina,  A  persistence  even  of  an  inconsiderable  degree 
of  abnormal  heat  is  an  evidence  of  incomplete  recover^' ;  and  a  recurrence  of  a  high 
temperature  during  convalescence  is  a  certain  sign  of  an  approaching  relapse. 

The  thermometer  usually  employed  for  measuring  the  temjterature  in  disease  is  the 
one  depicted  in  fig.  110.  It  is  a  very  delicate,  sensitive  iti.strnment,  with  a  range  of 
scale  frrvm  7.t  to  H5-,  and  a  subdivision  of  each  degree  into  fifths.  It  is  fnrnisheti 
with  a  curve<l  btilb  for  the  sake  of  greater  convenience  in  its  apiiHcatinn  to  the  axilla, 
the  situation  generally  selected  for  the  purpose,  as  calciilnted  to  insure  greater  accu- 
racy.  The  patient  must  have  been  in  bed,  well  covered  about  the  chest  and  shoulders, 
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for  at  least  one  hour  before  the  esperiment  is  nuide.  The  instrument,  Fig.  110. 

jjreviously  a  little  wnrme<l,  is  retained  in  the  axilla  from  liiiee  to  five 
iniimits,  at  tlie  end  of  which  the  ri.se  of  the  mercury  must  be  care- 
fully noted  and  recorddL  The  obst-T^ations  should  be  taken  regu- 
larly every  day  twice,  hs  nearly  as  jiossiMe  al  the  same  hour,  either 
hy  I  lie  attendant  himself,  or  by  a  trustworthy  assistant,  throughout 
the  entire  jieriofl  of  the  sickness,  the  Ijcst  time  beinj»  between  seven 
and  nine  o'clock  in  the  morning,  at  noon,  between  live  and  seven 
o'clock  in  tlie  evening,  and  at  midnight.  The  frequency  of  the  pulse 
ami  of  the  respiration  blioiild  be  noted  at  the  same  time.  In  chronic 
ca^es,  attended  with  occasional  exacerbation,  and  also  in  ncnte  at-  ^ 
tncks  after  the  temperature  haa  regained  Ihe  normal  Rtnndard,  one 
daily  obbervatioa  mode  in  the  alternoou  will  be  sufticient. 

SECT.  VI.^INSTRUME\TAL  EXPLORATIONS. 

There  are  certain  affectionB  the  character  of  which  can  only  be 
sscxrtained  by  a  careful  oxamiuntion  with  the  aid  of  instruments,  full 
aiTPss  to  them  in  any  otiier  manner  bcin;j;  iiupnicticablc.  The  instru- 
Dii'iils  mainly  required  for  tiits  purpKhc  are  the  pmhc,  bougie,  sound, 
Bltwulmn,  f^tethoscope,  and  exploring  needle,  each  of  which  "will,  Ihcro- 
forc,  demand  some  notice^ 

Probe, — The  prol>e,  tiij.  Ill,  is  cliicfly  employed  for  the  ptirpose  of 
H|iloriiig  fislulona  tracks  and  sinu-^cs,  the  course  of  bnllH,  and  the 
pri'scriceof  foreign  bodies.   It  may, iln'rcCore, be  considered  ae  a  highly 
valuable  instrument,  one  which  is  daily  and  hourly  brought  into  re- 
quisition by  the  surgeon  in  extensive  practice.     It  is  generally  matle 
Mas  to  be  flexible,  being  composed  of  silver  or  other  suitable  metal ; 
ai)fi  varies  in  length,  diameter,  and  shape  according  to  circumstances. 
I'<>c;kt«t  probe  is  about  tivc  inches  in  length,  and  of  the  diameter  of  a  cnnv-qiiill,  one 
extremity  being  blunt,  the  other  somewhat  pointed,  or  furnished  with  an  eye.     For 
"^pioring  the  lachrymal  passages  a  much  more  delicate  instrument  is  required;  the 
uterine  probe,  on  the  contrary,  is  very  large ;  a  long  and  rather  stout  instrument 

Fig.  111. 


Thermometsr. 

The  ordinary 


"*  lS:«nerally  employed  for  ascertaining  tlie  existence  of  a  foreign  body  in  the  air- 
'•^-^ssages  after  the  trachea  has  been  opened,  for  tracing  the  course  of  a  ball,  and  for 
'^'^l-»luring  certain  varieties  of  fistrdes  and  siimscs. 

t'^'or  detecting  the  presence  of  dccp-seate^l  balls,  a  probe,  tipped  with  porcelain, 
'f'^*4  been  advantageously  used,  as  in  the  celebrated  case  of  Garibnldi ;  anrl  Mr. 
^  tCstrange,  of  Dublin,  many  years  ago  invented  what  may  be  called  a  rcvcrbe- 
■^ting  probe,  an  iuritrumciit  jiro^idcd  with  a  little  drum,  consisting  of  a  small  cinle 
''•  light  wiioil,  mounted  on  a  stem  which,  secured  to  an  ordinary  prttlie,  or  sounrl, 
^■'^Uveys  to  the  ear,  as  well  as  tu  the  finger,  a  more  perfect  idea  of  the  nature  of  the 
'Material  touched,  whether  muscle,  bone,  cloth,  calculus, or  metal,  than  any  other  con- 
trivance. 

The  indpx  fingar,  if  snfficiently  long,  and  not  too  thick,  is  the  best  probe  of  all, 
**  the  information  furnished  by  it  is  generally  much  more  reliable  than  that  supplied 
^y  a  met.nllic  instrument.  It  is  ptirticularly  available  in  llic  examination  of  the 
Vagina,  uterus,  and  rectum,  whether  the  object  Ije  to  detect  the  presence  of  disease, 
malposition,  or  the  existence  of  an  extraneous  body. 

The  ri-rlal  tonrh,  pi'rfurmcrl  with  the  index  Siigor,  is  constantly  practised  by  the 
sorgeon  in  sounding  patients  for  stone  in  the  lilnddcr,  with  a  view  not  only  of  ascer- 
taining the  presence  of  the  foreign  substance,  l)nt  also  of  determining  its  size  and 
(ituation.  Enlargement  of  the  prostate  gland,  and  the  existence  of  calcidi  in  its 
dabstance,  can  seldom  be  satisfactorily  diasnosticated  in  any  other  manner.  Pis- 
(rfaoenients  of  the  uterus,  pelvic  tumors,  and  malformations  of  the  internal  genital 
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organs,  are  often  promptly  detecteil  by  llie  rectal  touch;  and  there  is  no  practitioner 
that  does  nut  cm|>l(>y  tlie  finger  in  stiapected  disease  of  the  anua  and  lower  bowi-L 
The  rectal  touch  cau  ruadily  discriiiiiuate  between  a  hemorrhoidal  tuuior  and  a  car- 
cinomatous (growth,  a  pul^p,  a  prolapse  of  the  mucous  nienibrane,  or  a  foreign  boily. 
The  extent  of  the  spusdioilic  contraction  of  the  anua,  which  attends  fissure  of  that 
outlet,  is  geuenilly  rea<]ily  ascertainctl  by  the  insertion  of  the  finger. 

The  Kafjinal  h/urh  atl'ords  important  information  in  relation  to  the  diseases  of  the 
vagina  and  the  uterus.  It  is  in  this  manner  that  the  piractitioner  ascertains  the  exist- 
ence of  the  various  kinds  of  tumors  that  arc  liable  to  form  in  these  organs,  whether 
benign  or  malignant,  and  also  the  ditl'erent  displacements  to  which  they  are  subject. 
A  practised  tinger  will  readily  detect  a  carcinomatous  ulcer  of  the  uterus,  a  rent  in 
the  vagina,  and  a  calculus  in  the  bladder. 

Whatever  may  be  tlie  instrument  employed,  it  should  be  well  oiled  and  warme<l, 
to  facilitate  its  introduction,  and  |>a9s^ed  along  in  as  gentle  and  easy  a  manner  as 
possible.  If  the  structures  are  inflamed  and  tender,  it  may  be  necessary,  as  a  pre- 
Mmimiry  step,  to  lessen  the  sensibility  by  soothing  measures,  otherwise  the  procedure 
may  be  productive  not  oidy  of  severe  pain,  but  of  an  aggravation  of  the  disease. 
No  general  rules  can  be  laid  down  respecting  the  position  of  the  part  or  of  the  body 
during  the  examination,  although  it  must  1)e  sufllciently  obvious  that  this  is  a  matter 
of  paramount  importance  to  a  sntisfuctory  result.  In  exploring  fistulous  tracks  it 
is  occasionally  necessary  to  enlnrge  their  orifice  somewhat,  in  order  to  afford  a  mora 
ready  passage  to  the  instnnneut  or  finger. 

Boiujie. — p"'or  ascertaiuiug  the  condili(jn  of  the  mucous  outlets  of  the  body,  as  the 
urethra,  oasophagus,  and  rectum,  a  bougie,  which  is  but  another  name  for  a  probe,  is 
generally  employed,  the  princi]>le  \x\nn\  which  the  examination  is  conducted  being 
the  same  as  in  exploring  a  part  with  the  prolie,  properly  so  called;  that  is,  the  in- 
strument, which  is  either  straight  or  curvotj,  and  composed  of  gum  elastic  or  metal,, 
is  well  oiled  ami  warmed,  and  then  carefully  introduced  as  far  as  the  seat  of  the 
obstruction,  the  distance  between  which  ami  the  external  orifice  is  now  determined 
by  looking  at  the  graduated  scale  upon  the  surface  of  the  bougie,  or  by  making  a 
scratch  U|)on  it  with  the  nnil.  The  examination  is  completed  by  insinuating  the 
instrument  gently  into  the  stricture,  so  as  to  measure  its  extent  and  the  degree  of 
its  resistance.  The  inforuiatirm  thus  elicited  is  generally  of  the  greatest  diagnostic 
and  practical  value. 

Hound — The  instrument  employed  for  exploring  the  bladder  is  called  a  sound, 
although  it  is  in  reality  nothing  but  a  prolic,  blunt-pointed  at  the  distal  extremity, 
and  a  good  deal  curved,  so  as  tu  H"hi|.t  it  to  tlie  course  and  shape  of  the  urethra.  It 
is  composed  of  steel,  being  perfectly  smooth,  and  of  a  r'niml  shape.  Its  object  and 
mode  of  use  will  cluim  8{)ecia[  attention  in  connection  with  the  diagnosis  of  vesical 
diseases,  which  coidd  not  be  established  fiatisfaclorily  in  any  other  w.iy. 

SptJrulum. — Of  the  valne  of  the  specidum  as  a  means  of  diagnosis  in  affections  of 
the  vagina,  ut^-rus,  anus,  nose,  and  ear,  it  is  unnecessary  to  say  anything  of  a  formal 
character,  as  it  is  ftill}'  appreciated  by  everj-  intelligent  prnctitiouer.  Indeed,  it  is 
only  surprisiug,  when  we  consider  the  great  aid  whi(*h  mn v  be  derived  fr(jm  its  use, 
that  its  employment  should  still  be  so  minh  restricted,  as  it  seems  to  be,  in  certain 
parts  of  tills  and  other  countries.  Inventi'<l  at  an  early  period  of  the  science,  it  was 
completely  lost  sight  of  for  many  ages,  until  it  was  re-introduced,  about  forty  years 
ago,  to  the  notice  of  the  profession  by  Recamier,  who  thus  conferred  an  inestimable 
benefit  upon  mankind. 

The  speculum  is  composed  of  polished  metal,  or  of  glass,  and  consists  either  of  u 
cylinder,  or  of  two,  three,  <ir  four  movable  blades,  secured  by  screws,  and  furnished 
with  an  at)|>ropriate  handle.  A  wii-e  sttceuluin  is  sometimes  used.  For  most  pur- 
poses to  which  such  an  instrument  is  applicnlile  the  cylinder  answers  exceedingly 
well,  and  it  possesses  the  addilionnl  rcconnnendation  of  simplicity  of  construction, 
convenience,  and  cheapness.  The  valvular  s|>ecnlum,  fig.  II 'J,  on  the  contrary,  is  a 
complicated  contrivance,  expensive,  and  lialile  to  get  out  of  order.  Nevertheless, 
there  are  certnin  forms  of  disease,  ebi]teci!dly  of  the  uterus,  which  hardly  a«lmit  of 
satisfactory  exploration  by  any  other  means.  Whatever  form  of  instrimient  b© 
selected,  it  should  be  well  oileil  ,ind  wnrnied,  and  then  carefully  inserted  into  the 
cavity  which  it  is  designed  to  expUire,  the  |i:iticiit  having  previously  been  placed  in 
the  most  eligible  position  for  nudergoinij  Ihe  examinntion.  I'uless  tlie  case  is  one 
of  unusual  urgency,  th^i  examin.ation  shouhl  alwa3  s  be  put  off  until  there  is 
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day,  as  the  light  of  the  sun  is  far  belter,  ns  well  ae  more  convenient,  than  an  artificial 
out.  In  esploring  the  uterus,  the  tuuth  shoulii  precede  Ihi'  itiirudufUoii  ut'  tlie 
spvculuiu,  with  a  vieiv  of  Ascertaiuiiig  the  existence  or  non-existence  of  any  dis- 
pkctimeut  of  that  organ. 

Pig.  118. 


_pctv 


■?»., 


I 


Bp«calnm. 

I  have  never  found  it  necessar}-  to  use  an  oral  specnlam,  an  instrument  occasion- 
oily  met  with  at  tiie  cutler's  sho|>.  If  the  pnticnt  take  a  full  inspiration,  while  his 
liiuiilh  is  wide  oi>en,  it  will  generally  W  ensy  to  ntnke  n  thorough  iuMpeetioii  nf  tlie 
tongue,  eheeks,  and  raui-ea  ;  whfii  greater  nicety  is  required,  t!ic  tongue  niiiy  l»e  de- 
pressed with  the  hiindlc  of  a  spocui,  a  spsituln,  or  a  tougue-holdt>r,  mid  the  tonsils 
and  arches  of  tlie  palate  separated  hy  means  of  a  director  or  long  pmlie. 

Ej-jjlorhig  needle. — The  value  tif  tiif  exploring  needle  cannot  l»e  lot>  hiijhl^'  appre- 
ciated'by  the  practical  hurgeon,  ms  he  in  oliliged  to  use  it  in  the  examination  of  a 
great  variety  of  extenuil  alfections,  liie  diagnosis  of  which  does  not  admit  of  accu- 
rate determination  in  any  other  manner.  On  the  other  hand,  however,  there  is  reason 
to  believe  that  there  is  no  iuBtrument,  certainly  none  of  its  size,  that  is  more  fre- 
quently misapplied  by  the  uninf<irmcd  practitioner,  or  one  which  may  do  a  greater 
atDotint  of  harm  when  used  witbonl  projit-r  judgment  and  discrimination.  Like 
ftvrylhing  else  that  is  good,  it  is  liulile  to  abuse;  a  circumstance  wlticli  c:jiiiiot  bv? 
U)o  strongh'  impressed  upjn  the  miiul  nf  the  young  surgeon.  I  am  sure  I  have  seen 
imiiii'iise  injury,  and  even  loss  of  life,  pruducctl  by  its  careless  aii<l  reckless  use. 

Numerous  exploring  instrunients   are   in   the   hands  of  the  profi'SKitm  ;  f^ome  of 
•^liich,  displaying  great  delicacy  and  ingenuity,  seem  to  combinp  nil  tbe  advantngCH 
I&at  such  contrivances  are  capable  of  ntfording,  while  others  ore.  extremely  clumsy, 
'Ocl,  consequently,  very  imperfectly  atliqited  for  the  purpose  lliey  arc  liesigned  to 
fulfil.     The  great  fault  wiib  most  of  them  is  that  they  are  ton  Inige,  thus  intlicting 
*»"*    amount  of  injury  upon  the  atfected  parts,  which,  especially  in  malignant  diseases, 
'^     <iflen  followetl  by  the  most  disastrous  efl'ects,  causing,  iierhaj)*,  not  merely  severe 
I**«.1n  and  hemorrhage,  but  such  a  change  in  the  vital  relations  of  the  morbid  growth 
•■^   to  lead  to  its  rapiil  develftpment,  if  not  to  the  speedy  destruction  of  the  patient. 
^      *Tcollect  seeing,  some  years  ago,  a   tumor   upon   the  Iiip  of  a  lad,  aged  sixteen, 
^'^  tiich,  after  having  been  subjected  to  various  examinatioiis  b}  liighly  respectable 
f^^l  rjreons.  was  at  length  pierced  with  n  large  exi>]«ri(tg  needle.     The  swelling,  which 
~*^d  l»een  supposed   to   l>e  nothing  but  a  chronic  abscess,  and  which  for  some  time 
'*»a.d  been  almost  statii>i>arv.  now  rapidly  increased  in  volume,  ukemlcd,  and  fiingated, 
*^  »»d  in  less  than  a  fortnight  destroyed   life.     Dissection  sIiomc*!  that  the  morbid 
^»*o«ih  was  one  of  the  enccphaloid  kind,  the  activity  of  which  Jiad  been  greatly  aug- 
\^enle<l  b3'  the  changes  induced   in   its  vital  relations  by  the  injury  cb>nc  by  the 
instrument.     A  large  vidimie  niij:lit  be  filled  with  a  rehearsal  of  (he  mischief  that 
'^tts  been  committed  by  the  expli>ring  ucedle  in  the  hands  of  careless  and  unscrupu- 
lous ])raetitioner9. 

Exploring  needles  consist  either  of  a  solid  cylinder  or  of  a  species  of  trocar  and 
cannla,  sharp-pointed,  fine,  and  perfectly  smooth,  so  as  to  facilitate  their  introduc- 
tion and  easy  management.  They  are  made  of  various  lengths  and  diametera, 
according  to  the  depth,  volume,  and  nature  of  the  part  to  be  examined.  The  an- 
nexed cut,  fig.  1 1:{,  represents  nn  exploring  needle,  with  a  lateral  groove.  The  best 
inBtrument  of  the  kind,  according  to  my  experience — one  which  answers  evciy  pur- 
pose ill  superficial  atfections.  nnd  wiiich  mny  always  be  ii«od  with  the  most  perfect 
tafety — ts  the  oidiuai\}  cataract  needle,  spear-shaped,  and  sufficiently  stont  to  pre- 
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vent  it  from  breaking.  Tbis  is  inserted  into  the  roost  prominent  portion  of  the 
tumor  or  ujorbi*!  acininuilation,  with  a  kind  of  lutatuiy  motion,  the  oliject  U-ing  to 
condense,  as  it  wi'ie,  the  edgt^s  of  tliy  opening  to  promote  tlie  uscape  of  the  couwuts 
of  the  swelling,  ivhich  readily  oeeiirs,  if  tbt-y  are  of  a  lluid  eonsibteuce,  a  drop  of 
the  liquid  often  tidheiing  to  the  in»injnient,  or  resting  upon  the  orifice  of  the  little 
puncture.  When  the  contents  are  of  a  6euai-«olid  nature,  or  tlie  tumor  is  very  deep- 
sealed,  tiie  needie  slrould  he  larger;  or,  wliat  is  preferalile.  it  should  he  replaced  liy  a 
very  small  Irucur,  lung  enough  to  rench  an»i  penetrate  the  alfected  structures.  What- 
ever instrument  he  used,  it  must  not,  on  any  aeeonnt,  be  permitted  to  eouie  in  con- 
tact with  any  iin[jortant  vessels  or  nerves.  When  the  swelling  is  of  unubual  bulk, 
it  may  be  expl««reil  at  several  points  of  its  extent  at  the  same  sitting.  The  little 
puncture  made  in  tlie  operation  should  ininiedi;itely  be  closed  with  adhesive  pksusr 
or  cuUiKlinn.  Wlien  the  object  is  to  exclude  the  entrance  of  idr,  the  instrument  may 
be  carried  some  distance  between  tlie  iutegument  and  the  swelling,  so  aa  tu  uuike^lg 
opeuiug  somewhat  valve-like. 


Fig.  118. 


SxplorlBf  !(««dle. 

A  needle,  perforated  in  its  entire  length,  has  lately  iM-pn  recommended," 
gronud  of  its  superior  etficacy  in  exploring;  deeply-seated  disease,  its  great  value 
consisiiuif  ill  the  Incility  of  ilistTiminrttin^;  l>etween  <litlerenl  kinds  of  fluids,  or  in 
reaching  deeply-seated  fluids  withonl  tln>  ndraixture  of  the  superticiaL 

Klin,  DiK-henne,  Nueggerath,  Ilewsou,  Dresher.  and  others,  have  invented  exploring 
instiuineuts  for  the  purpose  of  extracting  a  minute  portion  of  a  tumor,  morbid  de- 
pcisit,  or  muscular  tissue,  with  a  view  to  a  niicrosoopical  examination  of  its  struc- 
ture prior  to  an  operation,  the  tube  eni|)hiycd  for  this  object  being  furnished  with  a 
pefuliar  contrivance  attached  to  a  sliding  rod  iu  its  interior.  Such  a  procedure, 
it  appears  to  me,  is  more  ingenious  than  useful,  as  its  disturbing  influence  upon 
the  morbid  mass  can  hardly  fail,  at  least  occa.sionally,  to  impart  new  life  and  energy 
to  the  alfected  tissues.  It  possesses,  huwever,  an  actual  value  in  trichina  and  cer- 
tain forms  of  paralysis  and  muscular  atrophy,  inasmuch  as  it  enables  us  to  ascertain 
the  precise  condition  of  the  rauHcular  tissue,  and  determine  whether  any  l)eueGt  will 
be  likely  to  accrue  from  the  employment  of  eleelrioitj-  and  other  curative  agents. 
The  nuist  suitable  instruments  for  such  examinations  are  those  of  Dueheune  and 
^'oeggcratb,  depicted  iu  figs.  114  and  115. 

Pig.  114. 


ilg.  115. 
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8yringe.^-The  use  of  the  syrinse  occasionally  affords  valuable  aid  in  the  d<>tpmji« 
nation  of  the  nature  of  a  case.  In  suspected  flslule  of  the  bladder,  rectum,  and  some 
of  the  other  mucous  outlets,  the  diagnosis  may  often  l>e  establisheil,  in  the  most  nn- 
equivocal  manner,  in  a  few  .seconds,  by  the  injection  of  a  stream  of  water.  Sometimes 
the  fluid  may  be  advantageonslj  colored  with  indigo.  A  flslule  of  the  neck,  depend- 
ent upon  organic  stricture  of  the  a?'«ophngn9,  may  generally  be  promptly  detected  by 
making  the  patient  swallow  a  liquid  of  this  kind. 

The  ophtiialmoscope,  laryngoacope,  rbinoacope,  otoscope,  and  endoscope  have  ouly, 


I 


lately  been  added  to  our  diagnostic  armtimfntarinm,  and  are  of  great  service  in  the 
(letefiion  and  treatment  of  diseiiaes,  dirfictill,  if  not  itti|K>ssible,  to  be  reaelie*!  in  any 
Other  wiiy.  They  all  essontinlly  eonsi.sl  of  two  tiiirrfirs  for  eoiicetitrutiiig  the  tight 
apuii  llie  object  designed  to  l»e  examined,  and,  as  now  constructed,  are  exceedingly 
simple,  and,  fur  the  most  psirt,  easy  of  a|)[jlii!itioii. 

The  ophlhalmoscopey  devised  liy  Helraholtz,  who   published   an  account  of  it  in 
1  Sol,  bati  been  greatly  improved  by  itetite,  Coccius,  AuHgn«)stakis,  itiul  other  ocu- 
Jii»t8,  and  is  now  a  very  perfect  instrument,  well  adapted  to  fulfil  the  intentions  of 
it.^  ingenious  inventor. 

The  laryngoscope  owes  its  origin  mainly  to  the  genius  of  Czcrmak,  of  Vienna,  by 
f«rl:ioiu  it  was  at  once  brought  to  a  hi^h  state  of  perfection.  It  is  designed,  as  the 
i&zm.3ne  implies,  to  assist  in  the  explarnlions  of  the  wimlpijie,  and  Ihe  only  objection 
to  it  is  the  difficulty  of  its  application,  few  practitiuiiers  being  possessed  of  the  re- 
<j^  tmisite  degree  of  tact  to  use  it  to  advantage.  The  most  valuable  raoiiograt)hs  ujion 
tl3-«8ultject  that  have  yet  appeared,  arc  tliose  of  Czermak,  Turck,  Semcleder,  Stoerk, 
V  oltolini,  Mackenzie,  Gibb,  and  .Motira-Bourouillqn. 

The  invention  of  the  rhuioncape  was  a  necessary  consequence  of  the  application 
o"C  llie  laryngoscope  in  the  hands  of  its  distinguished  inventor.  In  exploring  the 
i?«-indpiix',  it  was  easy  to  see  the  njiper  part  ol  the  pliarynx.  the  orifices  of  the  Kusta- 
c»Li.iafl  tidies,  and  the  posterior  nares,  and  thus  arose  what  may  very  properly  be 
csklled  the  science  of  rhinoscopy. 

To  Mr.  To^Tibee,  of  London,  belongs  the  merit  of  introducing  an  instrument  called 
t^eatoncopf,  which  is  of  great  aid  in  the  examination  of  the  car,  with  a  view  of  de- 
termining its  precise  condition  in  cases  of  supposed  disease.  It  is  of  very  simple 
construction,  as  well  as  of  easy  application. 

The  endoscope  is  employed  chiefly  foj*  exploring  the  urethra  and  the  bladder,  although 

XX.  may  also  be  ndvanlagconsly  applied  to  other  canals,  as  the  rectnm,  vagina,  ntenis, 

nose,  larynx,  pharynx,  and  ear.     It  is  a  contrivance  of  recent  invention,  brought  ti> 

a.  ramarkalile  degree  of  perfection  by  the  ingenuity  of  Desormesuix,  Cruise,  and  other 

olwcn'ers.     The  endoscope  of  (he  iHiblin  surgeon  is,  in  princijiSe,  identical  with  that 

used  in  1824  by  Dr.  Firiher,  of  Boston.     It  consists  simply  of  a  tube  or  speculum, 

which  is  inserted  into  the  cavity  to  be  examined  ;  of  a  mirror  of  polished  silver,  per- 

foraied  at  the  centre,  and  phiccd  at  an  angle  of  about  46";  and  of  a  plano-convex 

leu4,  of  suitable  focal  length,  fur  concentrating  the  light. 

Tbe  nse  of  the  a/i'lhuscope.,  as  a  means  ol'  surgical  diagnosis,  is  comparatively 
liroilf*!,  and  it  might  be  altogether  dispensed  with  bj'  those  who  ha%e  a  welt-prac- 
tised ear,  and  are  not  avcise  to  the  employincnt  of  iunnediate  auscultation,  or  the 
direct  application  of  the  car  to  the  atlecled  jjarts.  Lisfranc  thought  the  stethoscope 
might  he  advantageously  resorted  to  for  the  pnrpose  of  detecting  crepitus  in  deej> 
BCiiied  fractures;  or,  what  is  the  same  thing,  in  fractures  covered  by  a  large  amount 
of  nniscidar  and  other  tissues,  as,  for  example,  those  of  the  neck  of  the  thigh-tMuie 
in  very  fleshy  subjects.  Few  occasions,  however,  can  arise  in  which  such  a  mode  of 
exploration  can  be  of  any  real  service,  and  1  am  not  aware  that  nwy  of  our  more 
•xperii'uced  practitioners  ever  employ  the  instrument  with  this  object. 

Laeiinec,  long  ago,  proposed  auscultation  as  a  means  of  detecting  the  presence  of 
calculi  in  the  blaclder.  He  thonght  that  it  would  be  particularly  servicealtle  in 
iscertttining  the  existence  of  very  small  concretions,  wiiich,  when  struck  vvith  tlie 
sound, emit  only  a  very  indislincl  noise;  and  he  suggesie<l  ihrit,  under  these  circum- 
stances, the  slelhoscopc  shniihl  be  a]>plied  to  the  pubic  or  sacral  region  while  the 
instrument  is  freely  moved  about  in  the  organ.  The  reeoraraendation,  iiowevcr,  \\:\s 
lot  met  with  any  particular  favor,  and  there  are,  I  sufipose,  few  surgeons  who  would 
^^  inclined  to  cut  a  patient  for  stone  on  such  slender  evidence  of  its  presence. 

The  chief  value  of  auscultation,  then,  is  restricted  to  the  examination  of  diseases 
of  the  heart,  pericardium,  lung,  and  pleura;  ami  to  the  investigation  of  certain 
lesions  of  the  abdomen.  Litems,  and  ovaries,  simulating  pregnancy,  w^ith  a  view  to 
^lie  detection  of  tlic  fcetat  circulation.  Dry  tapping,  jis  it  has  emphatically  been 
called,  would  probably  be  of  much  less  frequent  occurrence,  if  the  stethoscope  were 
ofteaer  employed  in  sui)po8ed  dropsy  in  young,  unmarried  female*. 
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SECT.  VII. — EXAMINATION  OF  THE  DISCHAROES. 

The  discharges,  normal  and  abnortual,  from  ilitTerent  parts  of  the  body,  often  fur- 
nish tlie  siirtreoi)  imporlfint  itiagiioslic  information.  Thus,  ati  hahitual  flow  of  tears 
over  the  cheek  is  usually  deiiotive  of  elisuase  of  the  lauhrymal  passages,  and  neces- 
sarily suggests  the  [iropriL'ty  of  a  careful  examination  of  them  with  a.  view  to  the 
detection  of  oSjslruclion.  For  a  similar  reason  tlie  surgeon  is  prompted  to  inspect 
the  ear  in  otorrhwa,  and  the  nose  wlieu  it  is  the  seat  of  muco-imrulent  profluviuni. 
The  very  nature  of  the  discharge  infurnis  him  of  the  existence  of  inflammation,  hut 
how  that  inflammation  is  produced,  whether  by  the  presence  of  a  foreign  body,  a 
piece  of  dviid  bone,  or  a  polyp,  is  a  question  which  can  tmly  be  decided  by  the  most 
careful  scrutiny;  requiring,  perhaps,  the  employment  of  the  syringe  to  wash  away 
the  secretion,  .-ind  re|>eated  inspection  tH?fore  the  precise  nature  of  the  case  can  ir>e 
satisfactorily  maile  out.  One  of  the  most  important  symptoms  of  inflammation  of 
the  maxillary  sinus  is  a  flow  of  pns  into  the  throat;  but  no  surgeon  can  be  certain j 
that  it  proceeds  from  that  cavity  unless  he  has  previously  ascertained  that  there  i* 
no  disease  of  the  uuicotis  membrane  of  t!ie  nose. 

The  character  of  the  )<}iuta  has  long  been  an  object  of  study  witli  practitioners,  Ota 
account  of  the  useful  information  which  they  afford  iu  regani  to  the  existence  o*  ,^| 
particular  diseases.  Such  iiifonnatiou  is  hardly  of  less  value  to  the  surgeon  than  t  ^^;::::;fl 
the  physician,  as  it  apprises  him  of  the  presence  of  lesions  which  forbid  surgicss^g^ 

interference,  or  places  liiin  in  possession  of  useful  data  respecting  the  occurreui ^. 

of  pulmonary  complications,  so  common  after  accidents  and   capital   operation g. 

Tlie  reddish  streaks  in  the  cxpoctonition  excite  suspicion  of  the  existence  of  pnc  -^j. 
moniii;  the  rust-colored  sputa  confirm  that  suspicion,  and  at  once  invest  the  ca--ase 
with  its  proper  importance.    Tiic  fetid,  putrilagiuous  matter  coughed  up  in  waugre»::ir 
of  tlie  lungs  is  characteristic  of  tliat  disease,  from  whatever  cause  proceeding.     IK  n 
piitlusis,  after  the  occurrence  of  caverns,  the  exi)ectorated  matter  is  ejected  in  distin^:-  (, 
rounded  masses,  with   irregular  .and  indented  edges;  it  sinks  in  water,  and  is  ol"     q 
yellowish  color,  with  various  shades  of  ash  and  even  green,  and  streaked  with  opai]^ue 
specks.     A  discharge  of  blood  by  vomiting  is  denotiv«  of  hemoptysis  when  the  flu  id 
is  of  a  searleL  color,  and  of  heinatemesis  when  it  is  perfectly  bl.ick.     In   afTections 
of  the  throat,  attended  with  thick,,  mncoiis  or  niucn-pnruleiit  secretion,  the  spnla  «.re 
sometimes  streakdl  with  blood.     The  saliva  in  mercurial  stomatitis  has  a  character- 
istic odor,  and  the  same  is  true  of  the  discharge  which  accompanies  gangraenoris. 

A  thick,  yellowish  di^scharge,  more  or  less  abund.int,  from  the  vaijina,  is  iudicati've 
of  inflammation  of  that  canal,  of  the  uterus,  or  of  both,  and  the  addition  of  blocxi 
may  usually  be  regarded  as  an  evidence  of  concomitant  ulceration.      In  a  cha.e*t*i 
woman  such  a  profluviura  is  generally  to  be  considered  as  the  result  of  acci<lcr»t^ 
causes;  in  the  courtesan,  on  the  contrary,  it  at  once  awakens  suspicion  of  the  exi^^- 
ence  of  goiiorrhiea  or  chancre.    In  carcinoma  of  the  womb,  the  disea-se  is  attended.,    i*^ 
its  earlier  stages,  by  hemorrhage,  and  afterwards,  when  ulceration  has  set  in,  hy    * 
foul,  puiulent,  or  sero-sanguinolent  discharge,  more  or  less  copious,  and  so  exc?^»®- 
sively  felid  as  to  indicate  unmistakably  the  character  of  the  lesion. 

In  the  male,  a  discharge  of  matter  from  the  urethra  generally  furnishes  ns^^V 
inibrujutiou  respecting  the  character  of  the  disease  under  which  the  individua-l  *** 
lalioring.  When  the  discharge  is  thick,  yellowish,  and  abundant,  it  is  denotive  *^^ 
goiiorrhd'a,  or  chancre,  though  in  the  latter  case  it  is  sehlom  very  profuse;  wli*^** 
ihiu,  and  lactescent,  or  like  the  white  of  an  egg,  it  indicates  the  existence  of  gleet'i  *'** 
prostatorrlujea.  A  large  and  sudden  discharge,  especially  when  no  profluvium  p*"*" 
ceiles  or  follows  it,  Is  to  be  taken  as  an  evidence  of  spermatorrhoea. 

The  presence  of  spermatozoa  in  hydrocele  sometimes  throws  important  light  up*^" 
the  source  of  the  water.  It  has  l>een  ascertained  that  whenever  the  fluid  cooti»i  '^^ 
animalcules  of  this  kind,  the  disease  is  generally  of  an  encysted  nature;  for,  althotiCf" 
they  also  occur  iu  ordinary  hydrocele,  yet  the  circumstance  is  so  unconunou  th»t  '' 
must  be  regarded  as  altogether  of  an  exceptional  cliaracter. 

Of  the  signs  afforded  by  the  renal  and  nrinnrif  si-crations,  as  evidences  of  discfl^^ 
either  of  a  local  or  general  character,  proper  mention  will  be  made  in  the  chapter  <^" 
the  aflfections  of  the  urinary  organs.  Here  I  shall  only  add  that  a  careful  exaiui"'*' 
tion  of  these  secretions  is  often  a  matter  of  the  greatest  importance  to  the  8urge*>"' 
especially  when  he  is  obliged  to  decide  respecting  the  |>ropriety  of  a  severe  operatic  ^' 
the   result  of  which  might  be  seriously  compromised  by  the  existence  of  organ'*'' 
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lesion  either  of  the  kidneys  or  of  some  other  important  viscera,  ITartlly  any  man, 
however  reckless,  would  attempt  such  an  uudertakiiig  if  the  urine  were  loaduU  with 
albumen  und  renal  casts. 

The  existence  of  disease  of  the  anus  and  rectum,  and  even  the  true  nature  of  such 
disease,  may  often  be  satisfactorily  inferred  by  the  ilischarges  fiiriiislicd  by  these 
parts.  A  flow  of  pure  blood,  espeeially  durini^  delecatiou,  iw  geueralJy  detiotive  of 
interual  hemorrhoids;  so  also  if  there  are  frequent  evacuations  of  thick,  bloody 
mucus,  either  while  the  person  is  at  the  water-t^losel,  or  in  the  intervals  of  his  visits. 
A  narrow,  compressed,  or  flattened  state  of  tbe  feces  is  indicative  of  mechanical 
obstruction,  occaBJoned  either  by  stricture  of  the  rectum,  enlargement  of  the  prostsvte 
gland,  or  contraction  of  the  anus.  In  uk'^ratcil  oarciiioma  of  the  lower  bowel,  the 
discharges  are  generally  very  profuse,  of  a  muco|niiuk'nt  nature, mixed  with  blood 
and  mucus,  and  excessively  fetid  -,  in  fact,  characteristic  of  the  nature  of  that  horrible 
mala<ly. 

The  matter  of  certain  abscesses  serves  to  point  out  their  nature  and  sitaation,  or 
their  accidental  communication  with  neigliboriug  parts.  Thus,  is  the  mammary 
gland,  tile  fluid  may  contain  milk;  in  the  liver,  bile;  in  the  kidney,  as  wlu-n  an 
opening  takus  place  externally,  urine.  Abscesses  of  the  wall  of  the  abdomen  have 
been  known  to  contain  biliary  calcidi ;  of  the  joints,  fragments  of  cartilage  and 
bone.  In  acute  abscesses,  the  contents  are  thick  and  yellowish  ;  in  chronic,  or  stni- 
mou^,  thin  and  slightly  greenish,  with  an  iniermixture  of  small  opaque,  whitish 
flakes,  resembling  grains  of  Ijoiled  rice. 

The  discharge  accompanying  ulrrrs  generally  affords  valuable  hints  respecting  the 
nature  of  their  action.  Healthy  granulating  ulcen*  or  wounds  nlways  yield  a  thick, 
yellowish  pus,  possessing  all  the  jirojierties  of  laudable  pus,  as  dtncribed  under  the 
head  of  su[»puration;  when,  on  the  contrary,  their  action  is  unhealthy,  the  discharge 
is  thin  and  bloody,  ichorous,  sanguiiKtlcnt,  and  more  or  less  irritating.  In  cancerous 
ulcers,  the  discharge  is  generally  profuse,  foul,  devoid  of  pus  globules,  and  exces- 
sively fetid.  In  idoers  of  the  bones,  it  is  ichorous  and  irritating;  never  healthy,  so 
long  as  there  is  any  diseased  osseous  tissue. 

The  oflor  emittefl  by  a  part  in  a  state  of  disease  sometiines  supfjlies  important  data 
for  tlie  diagrnosis  of  a  case.     Most  readers  are  familiar  with  the  ntnarkaiilo  anecdote 
related  of  J.  L.  Petit.     Travelling  through  Germauy,  this  celebrated  surgeon,  while 
stopping  at  an  inn  to  change  horses,  was  struck  with  the  odor  of  gangrene,  which 
he  distinguished  from  several  others,  hardly  less  offensive.     Not  uuilerslanditig  the 
language  of  the  country,  he  made  his  wishes  known  to  n  female,  who  showed  him 
into  an  adjoining  mom,  whore  he  found  a  man  apimrently  moribund  from  a  morti- 
fied intestinal  hernia.     Happy  in   being  able  to  remler  him  some  assistance,  he  carc- 
Ailly  dressed  the  parts,  and  meeting,  befme   he  set  out  upon   his  journey,  with   a 
Frtnch  physician,  he  rnslructed  him  in  the  future  nianagement  of  the  case.     Upon 
his  rrturn,  five  montlis  nflerwards,  he  hrul  thu  gratificAlioii  to  learn  that  the  man 
^ad  eomp'.ftelj'  recovered  his  henlth  wilhout  a  stercoruceous  fistiile. 

The  odor  attendant  upon  ozjcna  is  charaeteristic ;  no  one  that  has  ever  perceived 

^^  Can  mistake  it.     Tlio  contents  of  an  jtbscesa  at  the  verge  of  the  anus  id  ways  emit 

•  fecal  smell;  a  peculiar  fetor aecompfinies  the  formation  of  a  uriniirj  fisUde,  and  no 

one  can  be  deceived  by  the  odor  of  the  breath   in  salivation.     In  hospital  gangrene 

^'c  stench  is  so  remarkable  that,  once  noticed,  it  can  neixr  be  forgotten,  although  it 

18  Bo  unlike  everything  else  of  the  kind  as  to  render  it  iraposBtble  to  define  or  «le- 

*crihe  it.     The  odor  which  accompanies  gangrene  of  the  mouth  of  children  is  uiunis- 

takable.   The  diagnosis  of  ulcerated  tiarcinoma  of  the  uterus  may  often  be  establisherl 

^y  the  s^^nse  of  smell  alone.     Large  wounds  in  a  state  of  profuse  suppuration  not 

infrequently  exhale  a  peculiar  nauseous  or  sickening  odor,  in  some  degree  character- 

'8tic  of  the  attendant  action.     The  pus  of  a  scrnfulous  lymphatic  gland,  for  a  long 

^itne  pent  np,  is  sometimes  horribly  fetid.     A  smell,  similar  to  that  of  a  mneei:iting 

*"b,  fiften  attends  abscesses  rle(>ending  upon  caries  of  the  spine.     In  all  these  cases, 

^*  well  as  in  many  others  that  might  be  adduced  in  illustration  of  the  subject,  it 

's  probable  that  the  peculiarity  of  the  odor  is  due  partly  to  the  admixture  of  the 

natural  secretions  of  the  atfocted  structures. 
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BBOT.  VIII.— MICROSCOPICAL  EXAMINATION. 

The  study  of  surgical  affections  bus  been  iQucb  advanced  of  late  years  by  the  m 
of  the  mit-roscope,  tbe  improvements  in  wbicU  during  the  last  quaiter  of  a  centm 
have  been  so  iuipuitaut  iia  to  have  actually  establishe<J  a  new  branch  of  scieuee- 
Discoverit'3  and  iuvesligaLLons  made  \ry  means  of  this  iustrument  must  be  alluded 
to  in  counectioii  witli  nearly  every  form  of  disease,  aud  its  aid  will  often  be  found 
essential  to  the  complete  study  of  particular  cases  occurring  in  practice. 

It  is  not  my  design  iiere  either  to  describe  the  microscope  or  to  give  an  account 
of  its  application  to  surgical  diaojnosis,  as  tliis  sulgect  will  be  fully  discussed  in  con- 
nection with  the  affectiona  of  ditterent  organs  ami  tissues.  A  few  remarks,  however, 
will  not  be  out  of  place  to  show  the  great  value  of  microscopical  investigations. 

The  use  of  the  microscope  affords  much  lij^ht  in  regard  to  material  pathology,  as 
it  exhibits  the  changes  in  texture,  and  the  adventitious  deposits,  whicli  accomi)an3- 
or  constitute  disease.  But,  great  as  its  value  may  be,  as  an  auxiliary,  it  cannot  pos- 
sibly set  aside  other  modes  of  oliservation  ;  the  results  of  clinical  es|>erience  must  in 
every  case  l>e  as  carefully  weighed  as  if  we  bud  nothing  else  to  dejiend  upon  ;  other- 
wise we  shsili  not  only  fsill  into  grave  errors,  but  depreciate  the  scojte  and  dignity  of 
surgical  science.  Nor  can  it  l>e  denied  that  there  are  some  questions  which  are 
entirely  beyond  the  range  even  of  the  assisted  eye ;  as,  for  example,  the  distinction 
between  different  secreticms,  as  those  of  chancre  and  gonorrha-a,  or  of  these  diseases 
and  of  the  pus  furnished  by  ordinary  inflammation.  That  there  are  certain  essential 
peculiarities  is  sufficiently  evident,  but  every  efl'ort  to  detect  them  with  the  micro- 
8co]je  has  hitherto  failed. 

The  great  question  in  microscopy  discussed  at  present  by  all  pathologists  is, 
whether  there  is  uny  distinetive  and  characteristic  element  in  the  so-called  malignant 
deposits,  by  which  they  may  be  at  once  recognize*!.  At  one  time  the  caudate  cell 
was  thought  to  constitute  evidence  of  malignancy;  at  another,  the  large  nucleus;  at 
another,  the  <louble  or  the  vesicular  nucleolus;  again,  the  multiplicity  of  cell  forms, 
and,  tiiiall}',  the  existence  of  malignant  tumors,  as  a  class  [wssessing  distinct  forin- 
elemcnts,  has  been  practically,  if  not  expressly,  denied. 

An  attempt  is  even  now  being  raa<1e,  by  certain  pathologists,  to  show  that  carci- 
noma and  tubercle — the  latter  of  which  is,  in  fact,  as  properly  malignant  as  any  other 
growth — are  merely  ab<:»rtive  attempts  at  cells  of  a  healthy  character;  tubercle  cells 
being  considered  as  nuclei  merely.  Any  discussion  of  this  view  would  be  out  of 
place  here,  and  mention  is  made  of  it  simply  in  onler  to  show  that  opinions  are  still 
at  variance  in  regard  to  the  true  theory  of  morbid  growths.  It  is  certain  that  many 
tumors  recur  again  and  again  after  removal,  which  do  not  present  the  microscopical 
appearances  of  carcinoma  as  described  by  most  authors.  It  is  no  less  certain  that 
some  tumors  which  do  present  snch  appearances  have  been  successfully  exeise<l ;  at 
least  the  subjects  of  them  have  died  without  any  fresh  evidence  of  malignant  disease. 

Nevertheless,  it  is  by  no  means  certain  that  there  is  not  a  distinct  and  specilie 
cancer  cell;  but  this  cell  must  present  different  forms  in  different  eases,  or  even  in 
the  same  growth. 

Caudate  colls  do  not  necessarily  imply  mnlignancy  in  the  growth  containing  them. 
All  tissues  of  new  formation  are  a(>t  to  have  titetu  in  greater  or  less  proportion: 
some  tumors  are  almost  entirely  composed  of  them.  Connective  or  areolar  tissue^ 
and  old  cicatrices,  always  contain  them. 

Nor  can  any  form  of  nucleus  or  nneleohis,  nor  any  number  of  nuclei  or  nucleoli, 
be  a.-isigned  as  indicative  of  malignancy.  Pus  cells  generally  possess  two  or  three 
nuclei;  libro-plastic  or  fibre-forming  relis  often  two  or  more  nucleoli. 

On  the  other  hand,  there  are  eircnmstanf^s  under  which  the  testimony  afforded  by 
microscopic  examination  is  by  no  means  unimportant,  as  it  is  confirme*!  by  subse-j 
quent  events.  For  in-^tance,  an  isolated  tumor,  apparently  composed  of  areolar^ 
tissue,  involved  tlie  subraaxillary  gland  of  a  patient;  tipon  its  removal  it  was  ex- 
amined beucatti  the  microscope,  and  found  to  contain  cells  of  various  shapes  and 
sizes,  some  very  elongated,  and  all  with  large  nucleolated  nuclei ;  it  was  pronounced 
malignant,  and  rea]i[ieared  within  three  weeks.  Again,  a  case  occurred  in  which  the 
diagnosis  was  somewhat  doubtful  between  crtrcinoma  and  menorrhagia;  the  former 
idea  was  shown  to  be  correct,  by  the  discovery  in  the  discharge,  under  the  raicrosrope, 
of  cells  of  extremely  various  sizes,  caudate,  elongated,  and  round,  with  large  .'lingle  or 
double  nuclei;  some  of  the  cells  eontained  also  young  cells.    Such  elements,  observed 
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in  the  discharge  fk'oni  a  disoaticd  bludder  or  rectutu,  would  constitute  evidence  of 
malignant  deposit  in  the  organ. 

There  are  cases,  moreover,  in  which  a  knowledge  of  the  microscopic  atru€ture  of 

a  tumor  may  enable  us  to  alia)'  the  iiiOHt  puinfut  n[}iirehenmons  on  Llie  pait  of  the 

patient;  thus,  a  growth  occurring  in  tht;   feinule  breubt  may  be  showii  to  oonsist 

rsimply  of  a  hyj)ertrophied  portion  of  the  gland,  and,  therefore,  to  be  destitute  ul'  any 

tnaliguaut  character. 

In  order  to  draw  any  positive  inference  from  microscopic  observations,  the  growtlis 
or  tissues  examined  should  be  carefully  scruliuized,  and  in  many  instances  several 
different  portions  of  them  subjected  to  separate  study.  Thus,  u  liyi)ertrophied  lobe 
of  the  mammary'  gland  may  perliaps  contain  a  deposit  of  a  decidetlly  ninlignant  cha- 
racter, and  this  fact  may,  entirely,  escape  notice  in  a  partial  or  hiisty  examination;  so 
cdso  bony  and  cartilaginous  deposits  are  lialile,  when  found  in  connection  with  the 
soft  tissues — such,  for  instance,  as  the  testicle — to  be  associated  with  less  innocent 
lurmaiions. 

Another  no  less  important  precaution,  for  the  credit  of  microscopy,  should  not  be 
forgotten.  It  may  be  a8serte<l  of  a  particular  tuniur  that  it  presents  no  sign  of  ma- 
lignancy; but  it  cannot,  therefore,  be  declared  tiiiil  the  individual  from  whom  it  has 
been  removed  is  exempt  frotn  carcinoma.  Ho  may  alre.ndy  be  the  fiidiJL>ct  oi"  a  carci- 
nomatous diathesis,  which  will  reveal  itself  at  some  liiLiire  time,  perhaps  at  the  very 
flame  point  rendered  more  vidncrablc  by  the  subt^titutioii  of  cicatricial  for  normal 
tissue.  Coincidences  of  this  kind  have  undoubtedly  been  adduced  as  proof  of  the 
insufficiency  of  the  information  atforded  by  the  raitroscope. 

The  best  guide,  in  the  present  state  of  our  knowledge  upon  this  subject,  is  expe- 
rience; the  beginner  will  often  find  himself  entirely  at  a  loss,  and  unable  to  make  up 
his  own  mind  in  regard  to  particular  cases.  No  argtiment  is  necessary  to  set  forth 
the  imprudence  of  a  rash  decision  under  such  circumstances ;  both  diagnoeia  and 
prognosis  should  l>e  withheld  until  fijrthcr  observations  can  be  made. 

It  is  by  no  means  uncommon  for  the  surgeon  to  be  in  doubt  as  to  the  character  of 
discharges  taking  place  frurn  some  of  the  outkts  of  the  body ;  and  in  clearing  up 
these  points  the  raicro8co|)e  may  render  essential  service. 

The  surgeon  is  not  unlrequently  called  upon  for  medico-legal  information;  and 
here  the  microscope  may  hv  of  essential  service,  as,  for  instance,  in  the  detection  of 
bloodstains,  or  of  sperm atozoids  in  and  about  tiie  vagina  in  cases  of  alleged  rape. 
Facts  of  great  importance  have  in  this  manner  been  established. 

All  microscopic  examinations  should  be  recorded,  and  drawings  made  of  any  nota- 
ble appearances  observed;  in  tliis  way  alone  can  permanent  aiUlitions  he  made  to  the 
fund  of  knowledge  possessed  by  the  individual  or  by  the  profession  at  large. 


CHAPTER  Xiy. 

MINOR  SURGERY. 

Minor  surgery  comprises  an  account  of  some  of  the  more  common  instruments 
ased  in  surgery,  of  tlie  mode  of  making  incisions,  or  of  performing  the  elementary 
operations,  the  establinliment  of  issues,  the  introduction  of  the  setijn,  the  application 
of  the  ac-tinil  cautery,  bleeding,  and  the  art  of  bandaging  and  of  dressing.  As  some 
of  these  topics  have  already  been  incidentally  diseuswd,  especially  in  the  chapter  on 
inflammation,  I  shall  here  confute  myself  to  the  considei*atiou  of  those  that  have  not 
yet  been  touched  upon  in  previous  parts  of  the  work, 


SECT.  I, — INSTRUMENTS. 


Instmrnents  are  as  necessary  to  the  snrjicon  in  the  execution  of  his  operations  as 
tbey  are  to  the  mechanic  in  the  performnnce  of  iiis  daily  labor.  But  ns  the  best 
workman  employs  the  fewest  tools,  so  the  best  operator  emjiloys  the  fewest  instru- 
ments; and  to  the  man  of  science  and  taste  nothing  is  more  disagreeable  than  an 
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astentatiou8  di8|>lay  of  such  matorial.  A  few  articles,  well  sclt-cted,  and  kept  in 
pfripur  order,  reatly  to  do  tlieir  work  ut  tlie  shortest  Dotiue,  are  all  that  any  surgeon 
really  requires  for  the  successful  performance  of  nearly  every  operation  that  be  may 
be  called  upon  to  undertake.  The  simplicity  of  his  arniamentary  often  affords  a 
better  idea  of  his  skill  and  Bcience  than  the  most  daring  feat  upon  the  operating 
table. 

The  eleraeatary  and  really  important  instruments  are  very  few  in  number;  they 
are  the  scalpel,  neetHe,  saw,  forceps,  probe,  utul  director,  which  are  the  parents  of 
uearly  all  the  numerous  and  diversified  .surgical  contrivances  found  in  the  8iio{>s  of 
the  iuo<lern  cutler.  With  a  little  niuditication  the  scalpel  is  converted  into  the  bis- 
toury, the  lancet,  and  the  amputating  knife,  and  may  thus  be  made  to  answer  all  the 
purposes  required  of  a  cutting  instrument.  The  same  needle  with  which  a  suture 
is  made,  may,  with  a  little  dilt'erence  of  size  and  shape,  be  readily  used  for  couching 
and  lacerating  a  cataract,  or  inserting  a  seton.  The  saw  may  l>e  modiiied  without 
limit,  and  the  same  is  true  of  the  foreeps,  whether  intended  for  di.^sectlon,  dressing, 
or  tlie  division  of  bone.  The  probe,  which,  from  its  great  usefulness,  niiiy  almost  be 
regarded  as  another  finger,  varies  in  size  and  shape,  from  the  little  delieate,  almost 
threa<l-like  instrument  <lpviaed  by  Anel  for  examining  the  lachrymal  canal,  to  the 
sound  employed  by  the  lithotomist  for  exploring  the  condition  of  the  bladder.  The 
grooved  director,  which  serves  to  guide  the  knife  in  the  division  of  the  soft  parts,  as 
in  operations  for  hernia,  inipermealile  stricture,  and  stone  in  the  bladder,  is,  in  fact, 
nothing  but  a  modification  of  the  ordinary  pmbe. 

Tlie  knives  generally  in  nse  among  surgeons  for  the  more  ordinary  daily  operations 
are  the  scalpel  and  bistoury,  of  various  sizes  and  shajws,  so  as  to  adapt  them  to  the 
exigencies  of  each  particular  case.  All  such  instruments  should  have  a  tolerably 
large  handle,  and  1  decidedly  prefer  one  that  is  somewhat  rough,  as  l)eing  less  likely 
to  slip  from  the  fingers  when  wet  with  blood.  The  blade  should  l)e  rather  long  and 
slender,  gradually  tapering  to  a  point,  which  should  lie  quite  sharp,  or,  at  any  rate, 
not  at  all  rounded.  In  some  operations,  a  double-edged,  8pear-sha|>ed  knife  is  very 
serviceable,  as  in  the  extirpation  of  tumors,  and  the  extraction  of  cataract.  Finall}*, 
it  is  soraetiines  advantageous  to  have  a  knife  the  handle  of  which  terminates  in  a 
semi-sharp  steel  edge.  Such  an  addition  is  occasionally  of  great  use  in  the  excision 
of  morbid  growths.  The  annexed  figures  atTord  a  good  idea  of  the  more  common 
forms  of  scalpels. 

Fig.  lift.        Fig.  117.        Fig.  118.        Fig.  119.         Fig.  120.      Fig.  131. 


? 


I?' 


The  bistoury  differs  from  an  ordinary  scalpel  chiefly  in  being  longer  and  more 
slender;  it  may  be  straight  or  curved,  with  a  sharp  or  blunt  extremity.  It  is  often 
made  so  as  to  open  nnd  shut  like  a  penknife,  as  in  fig.  122 ;  but  the  best  instrument 
of  the  kind  is  one  with  a  fixed  handle.  The  term  bistoury  has  been  supposed  to  be 
derived  from  Ftstorium,  the  name  of  a  town  where  it  was  at  one  time  extensively 
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inanufactiire^l.     Particular  forms  of  tliis  instrument,  invented  for  particular  opera- 
tions* will  be  alluded  to  iu  ditferent  parts  of  the  work. 

Fig.  12S, 


The  adjoining  sketches  afford  good  illustrations  of  the  ordinary  forms  of  th.- 
bistoury:  fig.  123  representa  tlie  sharp-puinted  instrument,  and  fig.  124  the  probe- 
pointed. 

Pig.  183. 


^^^^^:>>:Z^. 


Pig.  184. 


There  is  hardly  any  operation  in  which  it  is  not  necesRary  to  use  forceps.  The 
iDstniment  uanally  eniplnyed  is  tlif  common  diasectiufj-l'orceps,  represented  in  lig. 
125.    In  Bome  cases,  as  when  the  object  is  to  pinch  up  a  delicate  structure,  as  the 

Fig.  133. 


'^njunotlva,  or  a  very  thin  laj'er  of  fH.-^cia,  a  pair  of  forcepa  provided  with  a  small 
^tli,  as  represented  in  fig.  126,  will  be  found  very  couveuicnt. 

Pig.  lee. 


Soi««or«  are  essentially  nothing  bnt  two  knives  nnitcd  by  a  screw,  and  fiirniBhed 
eacLx   with  a  ring-handle;  if  thin,  and  properly  sharpened,  they  divide  the  tissues 

Pig.  137. 


'J'^^h  little  or  no  contusion,  nnd  may  be  employed  for  a  great  vnriety  of  purposes. 
»ue)'  are  particularly  valuftl>le  iu  many  of  the  more  delicate  operatioim  u[ion  the  e^-e. 
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They  may  he  etrai.sht  or  curved  on  tlje  edge  or  on  the  flat,  pointed  or  blunt  at  the 
extremity,  or  one  blade  may  lip  shiirp  and  the  other  blunt.  Figs,  127  and  128  exhibit 
tlie  two  principal  forms  of  surgical  scisaora. 

Fig.  138. 


For  holding  the  flaps  ont  of  the  way  fn  porforining  certain  operations,  especially 
such  as  involve  the  removal  of  nujrbid  growths,  among  the  more  decp-^*eato<l  struc- 
tures, or  tlie  rxposiire  of  arteries,  instrumeiits,  i-itlled  relraclori*^  are  often  of  greAt 
service,  and  should  find  a  [dncii  in  evt-ry  woll-arrant^vd  operating  case.  The  best 
instruments  of  tliis  kind  are  tiiado  of  flexihle  metal,  nmnnled  upon  handles. 

For  liolding  ami  pulling  out  morbid  growths,  eiieh  as  dee|)-seated  tumors  of  the 
neck  or  thigh,  an(l  fur  drawing  down  the  cervix  of  the  uterus  in  operating  for  vesico- 
vaginal fistule,  as  well  as  for  other  purposes,  a  Museux's  forceps,  shown  in  fig.  129, 

Fig.  139. 


or  a  common  volsella,  is  often  of  great  nse.    The  teeth  being  plunged  into  the  morbit 
mass,  the  instrumeut  is  cither  held  by  tlie  surgeon  himself,  or  the  requisite  traction 
is  eserteii  by  an  assistant.     Fig,  l;{(i  represents  aujither  contrivance,  which  may  l)e 
used  for  a  similar  purpose,  its  prongs  being  tlrmly  screwed  into  the  substance  of  the 
morbid  growth.  " 

Fig.  130. 


The  forceps  shown  in  fig.  1.51  are  very  servicealile  in  the  extirpation  of  large 
polyps  of  the  uterus,  in  grasping,  holding,  and  pulling  down  the  morbid  growUi- 
Their  anode  of  action  is  apparent  at  a  glance. 

Fig.  181. 


The  grooved  director^  tig.  132,19  indispensable  for  laying  open  sinuses  and  flstnlea, 
in  exposing  arteries,  and  in  dividing  the  coverings  of  hemite  and  of  deep-seated, 
tumors.  It  is  generally  bluut  at  the  extremity,  but  in  some  cases  it  must  be  some' 
what  sharp,  so  as  to  effect  more  easy  penetration  of  the  tissues.  The  (double  director^ 
fig.  133,  is  very  serviceable  in  operating  for  strangulated  hernia  and  in  the  extirpa- 
tion of  tumors  with  unusually  firm  and  extensive  adhesions. 
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Pig,  18S. 


Fig.  188. 


The  trocar,  represented  in  fig.  134,  and  so  called  from  the  circumstftnce  of  bavlng 
a  iLree-edge^l  extremity,  consists  of  a  cylindrical  rod,  passed  thronjrii  a  silver  caiiula. 
It  is  employed  for  drawing  otf  various  kinds  of  fluids,  as  serum  and  pn«.  lis  use, 
at  the  present  day,  is  chiefly  confined  to  the  removal  of  water  from  the  chest,  abdo- 
men, and  vajfinal  tunic  of  the  testicle.  There  is  a  eoutrivance  of  this  kind  with  a 
flat,  spear-shaped  ext  remity,  but  it  is  not  much  employed,  its  cnnula  being  more  liable 
lo  obstruction  tliau  that  of  the  loimd  trocar.  Special  iustrumcDts  are  employed  for 
particular  operations. 


Fig.  134. 


Fig,  138. 


Pig.  183. 


Surgical  needles  are  straight,  curved,  round,  or  flat,  and  of  va- 
foua  8ize»,  as  in  fig.  135.  In  some  instances,  as  when  it  is  neces- 
"^fy  to  take  a  deep  stiteh,  sew  up  a  fissure  of  the  palate,  penetrate 
'O  Unusu-ally  hard  structure,  or  encircle  a  deep-seated  artery,  it  is 
'^ovenient  to  secure  the  instrument  to  a  handle,  as  in  fig,  136. 


Snlnra  n««dl«  Id  flXBd 
haDdl«,  uiorul  )D  tying 
erMtllc  »Bd  oth«r  ta- 
mon. 


SECT.  n. — INGIST0N8. 

^t  is  not  my  intention  to  enter  into  any  minute  details  respecting  the  manner  of 
'•P^^ing  the  knife,  in  operating  upon  the  living  subject,  as  this  is  a  kind  of  informa- 
^*oii  which  should  be  acquired  in  the  dissecting-rof>m,  in  connection  with  the  study 
***  surgical  anatomy.  A  few  rules,  concisely  and  plainly  stated,  will  be  quite  suffl- 
•^i^nt  for  the  purpose,  and  will  enable  any  man  of  sense  to  execute,  with  facility, 
l^^atness,  and  celerity,  any  operation  he  may  be  called  upon  to  undertake.  Anything 
*»te  a  flourish  for  the  sake  of  display  or  the  hope  nf  attracting  the  applause  of  the 
^^Igar,  is  as  repugnant  to  good  taste  as  it  is  out  of  place  upon  such  an  occasion. 

There  are  four  principal  positions  in  which  the  knife  may  be  held  for  operative 
•^'^rposeB,  and  with  these  every  surgeon  should  make  himself  familiar.  The  annexed 
?^etche8  will  serve  to  convey  a  better  idea  of  their  character  than  any  descri|ition, 
^Owever  elaborate.  They  are  generally  distinguished  by  the  prefix  of  first,  second, 
^^iird,  .ind  fourth. 

In  the  first  position,  fig.  IBT,  the  knife  is  held  like  a  writing-pen,  between  the 
^«iamb  and  the  first  two  fiingers,  which  grasp  the  instrumeot  gently  yet  firmly  at  the 
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junction  of  the  lianrlle  with  the  blade,  the  edge  being  inclined  downwards  or  upwards, 
according  to  the  intentions  of  the  surgeon.     This  positinn  is  a  very  common  one,  as 

it  is  eiiiplojed  in  a   great  variety  i 


Pig.  187. 


Pig.  188. 


.vote 

Ofn'ratiuiis,  \xa   ltLhotom3',  the  extirpflH 
tion  of  tumors,  herniotomy,  and  the 
extraction  of  cataracts. 

In  the  second  position,  fig.  138,  the 
hanclle  of  the  instrument  lies  in  the 
palm,  the  thumb  and  middle  fiuger 
holding  it  at  its  anterior  extremity, 
while  the  index  finger  is  slightly  ex- 
tended along  the  hack  of  the  blade, 
the  ring  and  Utile  fingers  assisting  in 
supporting  and  steadying  the  handle. 
The  edge  of  the  blade  is  inclined 
downwards  or  upwards,  according  to 
circumstances. 

In  the  third  position,  fig.  139,  the 
knife  is  held  like  the  bow  of  a  violin; 
that  is,  the  instrument,  turned  away 
from  the  palm,  is  lightly  balanced  in 
the  hand,  the  four  fingers  being  ap- 
plied against  one  side,  and  the  thumb 
against  the  other.  In  the  dissection, 
the  blade  is  usually  held  somewhat 
eidewise,  and  the  operation  is  per- 
formed chiefly  by  alternately  flexing 
and  extending  the  wrist. 

In  the  fourth  position,  fig.  140,  the 
knife  is  held  like  an  ordinary  carving- 
knife,  the  handle,  which  inclines  towards  the  ulnar  margin  of  the  wrist,  being  firmly 
grasped  by,  and  almost  eora|>leteIy  concealed  in,  the  hand,  tlie  ti[)S  of  the  last  three 
lingL'ii*  neai'l\'  touching  the  hyp<ithcn:ir  eminence.  This  position  is  chiefly  used  in 
the  aujputation  of  the  larger  limbs,  and,  occasionally,  in  the  extirpation  of  hage 
superficial  tumors,  when  the  surgeon  wishes  to  produce  a  rapid  and  brilliant  eflTect. 


Fig.  139. 


Fig.  140. 


#>V 


The  incisions  employed  in  operative  surgery  maybe  conveniently  reduced  to  three 
principal  oties,  the  straiglit,  curvilinear,  and  angular,  wliich  are  the  parents  of  all 
the  rest.  In  executing  the.se  incisions  certain  rules  should  be  observed,  of  which 
the  most  important  are  the  following: — 

L  The  knife,  whether  a  bistoury  or  scalpel,  should  be  in  as  complete  a  condition 
as  possible,  being  |>erfectly  sharp  and  clean,  and  as  light  as  may  he  consistent  with 
the  necessary  atreiigtli ;  its  size  should  also  be  carefully  adapted  to  the  occasion. 

2.  Hefore  commencing  the  incisions,  care  should  be  taken  to  stretch,  extend,  or 
tighten  the  skin,  which  is  done  eitlier  by  the  surgeon  alone,  or  partly  by  him  and 
partly  by  his  assistants.  Attention  to  this  rule  is  of  great  importance  in  numerous 
operations,  as  it  not  only  expedites  the  movements  of  the  knife  and  imparts  precision 
to  the  incisions,  but,  what  is  often  a  matter  of  the  greatest  consequence,  enables  us 
to  save  integument,  as,  for  instance,  in  ease  of  amputation. 

3.  The  incisions,  of  whatever  shape,  should  be  sufficiently  large  to  answer  the 
purpose  for  which  they  are  designed,  being  made  so,  if  possible,  before  the  dissection 
is  begun,  as  tins  generally  greatly  facilitates  the  removal  of  the  parts,  or  their  sepa- 
ration from  each  other.    The  principal  exception  to  this  rale  ia  where  the  operation 
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involves  the  division  of  large  vessels,  which,  if  they  were  all  wounded  at  once,  might 
be  productive  of  serious  hemorrhage. 

4.  The  superficial  iucisions  should  be  of  equal  depth  throiijihout,  the  knife  being 
entered  perpendicularly  at  one  extremity,  atvd  brought  out  similarly  at  tlie  other,  the 
object  being  the  avoidance  of  what  is  calleil  a  tail,  or  a  partial  division  of  the  integu- 
ment at  each  end,  as  would  inevitably  happen  if  tlie  point  of  the  instrument  were 
introfluceil  obliquely.  .\  gentle  but  steady  sawing  motion  of  the  knife  should  l>e 
employed  rather  than  firm  pressure. 

5-  In  dividing  the  common  integument,  the  knife  should  always,  if  pos-sible,  be 
carried  parallel  to  the  axis  of  the  parts  to  be  exposed  or  removed,  in  r>rder  that 
there  may  be  no  interference  with  any  important  vessels  or  nerves,  which  usually 
run  in  that  direction.  Another  great  p^iint  to  be  gained,  in  observing  this  precaution, 
IB  that  the  flaps  are  prevented  from  bagging,  and  so  serving  as  receptacles  for  the 
lodgment  of  blood  and  inBaram.itory  dcfJositR. 

6.  The  inciwions  should  be  mnde  »s  rapiiUy  as  possible,  seeing  that  the  division 
of  the  common  integUBient  is  gpnernlly  the  mo«t  painful  i)art  of  an  operation. 
Moreover,  while  they  should  tie  sufliciently  extensive  for  the  object  in  view,  care 
should  be  taken  not  to  make  them  larger  than  is  necessary. 

*.  .\11  cutaneous  incisions  should  be  made  with  special  reference  to  the  pre- 
vention of  unseemly  scars.  To  do  this  successfully  is  not  always  either  easy  or 
even  practicable.  As  a  general  rule,  the  object  is  best  attained  by  carrying  the  knife 
in  the  direction  of  the  muscular  tlbren  of  the  part,  or  in  tlie  line  «d'  its  wrinkles. 
Tlius,  in  operating  on  the  forehead,  the  surgeon  will  best  attain  his  wibhes  if  he 
make^  his  incision  horizontal,  not  oblique,  ranch  less  perpendicular.  In  operating 
upon  the  lower  jaw,  or  in  extirpating  tumors  from  this  rcgitm,  the  incisions  should 
be  so  directed  as  to  run  along  the  base  of  the  bone,  which  will  thus  otter  the  best 
cbance  of  concealing  the  resulting  cicatrice. 

8.  The  operator,  in  the  exercise  of  his  functions,  must  be  careful  not  to  wound 
hitnselC,  his  assistants,  or  his  patient;  an  occurrence  as  aivkward  as  it  is  unseemly, 
•nd  one  that  will  seldom  happen,  if  cverytliing  be  prnjyerly  ai'rangcd  bef<irchand. 

The  straight  incision  may  be  made  either  from  witliont  inwards,  or  from  within 
oatwanls.  The  former  method  is  usunlly  adopted  in  the  ordinary  operations,  as  in 
^e  extirpation  of  tumors,  in  otxMiing  abscesses,  and  in  the  ligation  of  arteries. 
^Iiere  great  caution,  however,  is  required,  as  in  operating  for  strangidntcd  liernia, 
OP  in  the  removal  of  morbid  growths  in  front  of  t!ic  neck,  the  incision  must  be  made 
from  within  outwards.  For  this  purpnse  a  fold  of  integument  is  pinched  nji  and 
belci  by  the  surgeon  and  his  assistant,  while  its  l>ase  ia  transfixed  by  the  knife,  and 
'iivided  by  making  the  instrument  cut  its  way  out.  The  dissection  is  afterwards 
oor»<iucted  upon  a  grooved  director. 

Occasionally,  as  in  operating  ab«nt  the  neck,  especially  when  the  object  is  the 
reujoval  of  a  large  tumor  at  the  angle  of  the  jaw,  the  incision  may  txlvantageously 
^  made  in  a  curvilinear  direction,  either  like  an  Italian  /",  or  in   tl>o 
"^rtn  of  a  semiellipsis,  as  in  fig.  141.     The  chief  reason   for  this  pro-        Fig.  141. 
"^<lure  is  that,  while  it  aflTorda  the  operator  more  room,  it   leaves  a       ^— ^,^^ 
"^ore  seemly  cicatrice. 

The  elliptical  incision  consiats  of  two  ctirvilinear  cnts,  meeting  at 
t«eir  extremities,  as  in  fig-  142.     It  is  rhiefly  employed  in  the  extirpation  of  tumors, 
^l»ere  the  object  is  to  remove  along  with  the  diseased   mass  a  portion  of  redundant 
*^    unhealthy  integument-     The  incisions  are  made  rapidly,  in  the 
'***Ual  manner,  one  after  the  other,  the  skin  being  properly  stretched.  Fig.  143. 

^ym  care  taken  not  to  cut  awny  more  than  is  absolutely  necessary,      ^^^^        ^....^^ 

*ince  it  will  otherwise  be  difficult,  if  not  impossible,  to  bring  the     ^ ----^*~ 

^<ige8  of  the  wound  together,  after  the  operation  is  over,  so  as  to 
•^titain  a  good  and  rapid  union.  Not  a  little  judgment  is  frequently  required  to 
^^termine,  in  a  given  case,  how  much  integument  may  conveniently  )«.>  preserved  or 
'Amoved;  the  surgeon,  remembering  how  contractile  the  skin  is,  will  generally  be 
'^^TitioQs  how  he  sacrifices  it.  Flven  if  the  flap  is  unseemly  immediately  after  the 
*^peration,  a  few  days  will  generally  sufllce  to  reduce  it  to  a  proper  shape  and  size. 

Two  semielliptical,  crescentic,  or  semilunar  incisions,  as  in  fig.  143, 
"^By  sometimes  be  advantageously  made,  also  with  the  object  of  re-         Fig.  148. 
•bloving  a  portion  of  integument,  aa,  for  instance,  in  extirpating  a  dis- 


^ased  mammary  gland. 
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The  incisions  may  be  directed  vertically,  obliquely,  or  horizontally,  as  may  seem 
most  suitable.  The  angular  incision  may  he  used  for  various  purposes,  as  in  the 
extirpation  of  tumors,  herniotomy,  excision  of  joints,  the  exposure  of  diseased  bone, 
and  in  the  transplantation  of  Uaps  for  the  restoration  of  lost  or  mutilated  parts.  It 
may  be  made  iu  different  ways,  but  commonly  8o  as  to  represent  the  shape  of  some 
letter,  as  in  the  subjoined  figures,  according  to  the  exigencies  of  the  particular  case. 


Fig.  144. 


Fig.  145. 


Fig.  14«.  Fig.  147. 


Pig.  148. 


u 


Fig.  149. 


In  dissecting  up  the  flaps,  made  by  these  different  incisions,  the  instrument  should, 
as  a  creneraJ  rule,  be  kept  in  close  contact  with  the  parts  to  be  removed  ;  the  knife 
should  im  swept  along  as  rapidly  as  may  be  consistent  witli  8afet3' ;  and  good  use  may 
comnmnly  1^  made  of  the  fingers,  which  will  in  most  cases  be  found  altogether 
preferable  to  tlte  forceps.  Special  regard  should  always  be  had  to  the  prevention 
of  hemorrhage.  If  well-trained,  intelligent  assistnnts  be  at  hand,  there  will  generally 
be  no  necessity  for  tying  every  little  artery  as  soon  as  it  is  divided ;  the  instant  it 
springs,  a  finger  is  clapped  upon  it,  and  thus  the  operation  proceeds  to  its  comple- 
tion, when,  satisfactory  clearance  being  effected,  the  ligation  is  at  onc^  promptly 
entered  upon,  and  cotitiiiued  until  every  hleeding  vessel  is  properly  secured. 

When  the  dissection  involves  th6  exposure  of  an  important  structure,  as  a  large 
artery,  a  straugulaled  hcrniji,  or  an  encysted  tumor,  which  it  is  desirable  not  to 
pierce,  the  tissues  must  be  divided  layer  by  layer  upon  a  grooved  director  gently 
and  cautiously  inshuiated  beneath  them ;  or  they  may  l>e  pinched  up  with  a  pair  of 
force|»8,  although  tJiis  is  both  less  elegant  and  less  safe  than  the  other  method.  In 
performing  this  part  of  the  operation,  the  successive  divisions  must  be  effected  it 
the  line  of  the  external  incisions,  the  best  knife  for  the  purpose  being  a  narrow. 
probe-poiuted  bistoury. 


SECT.  Ill AVULSION,  ENUCLEATION,  LIGATION,  AND  CRUSHING. 

1.  Avulsion. — Instead  of  cutting  away  morbid  growths  with  the  knife  or  bistonTy 
removal  is  sometimes  effected  b^'  avulsion,  or  hy  twisting  and  tearing.  It  is  in  thij 
way  that  the  snrgeon  usually  deals  with  polyps  of  tlie  nose  and  uterus,  the  agcnl 
that  is  employed  for  the  purpose  being  a  suitable  p.air  of  forceps,  with  which  tht 
tumor  IS  seized  and  broken  off,  by  rotating  the  instrument  gently  yet  firmly  npoc 
its  axis.  AM  active,  sudden,  or  forcible  pulling  is  avoided,  as  tending  to  infiici 
serious  mischief  upon  the  parts  around  by  lacerating  and  injuring  them  to  an  undue 
extent ;  or,  as  in  the  case  of  the  nose,  perhaps  dragging  away  the  turbinated  bone 
or,  as  in  that  of  the  uterus,  inverting  tliat  organ,  or  pulling  it  down  beyond  th« 
vulva.  Moreover,  copious  hemorrhage,  intense  pain,  and  severe  shock  are  liable  to 
follow  such  rude  measures. 

Avulsion  ia  sometimes  advantageously  practised  in  the  extirpation  of  tnmors 
developed  in  and  among  the  tissues,  especially  when  they  arc  deepl}'  situated,  or 
when  they  lie  in  the  immediate  vicinity  of  large  vessels,  which  it  would  be  hazanlous 
to  approach  with  the  edge  or  extremity  of  the  knife.  Under  such  circumstances,  the 
finger  may  occasionally  advantagcousl3'  take  the  place  of  the  cutting  instrument,  the 
connecting  structures  being  forcibly  Licerated,  and  the  mass  twisted  and  lifted  out 
of  its  bed.  This  mode  of  procedure  is  often  resorted  to  in  the  removal  of  tumors 
from  the  neck  and  parotid  region  dipping  deeply  down  behind  the  base  and  angle  of 
the  jaw,  in  close  f)roxiraity  with  the  pharynx  and  the  large  cervical  vessels  and 
nerves,  wliere  a  false  movement  with  the  scalpel  might  instantly  be  fatal.  It  ia 
astonishing  what  little  bleeding  frequently  follows  operations  thus  performed,  and 
how  well  the  parts  generally  heal  atter  such  rude  manipulations.  One  reason  why 
there  ia  usually  so  little  hemorrhage  is  that  the  vessels  are  torn,  instead  of  being 
evenly  divided,  as  they  are  in  the  ordinary  procedure. 

2.  Knucfeation. — Enucleation,  another  species  of  avulsion,  is  often  advantageously 
employed  in  the  extirpation  of  fatty,  fibrous,  and  sarcomatous  tumors.     The  inlega- 
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ment,  having  been  thoroughly  dividet!  over  the  morbid  growth,  along  irith  its 
capsule,  if  there  be  any,  tbe  disefised  structures  are  inpidly  pt-ded  out  either  with 
the  finger,  or  with  the  handle  of  the  scalpel.  In  certain  cystic  turaors  the  bag  with 
its  contents  may  often  be  peeled  off  boilily,  or,  its  cavity  being  laid  freely  open, 
and  its  couleuts  evacuated,  the  walla  of  tbe  cyst  naay  be  pulled  away  with  the 
forceps. 

3.  Ligaiiov, — There  are  certain  operations  in  which  the  removal  of  the  diseased 
parts  ia  effected  chiefly  through  the  agency  of  the  ligature.  Of  this  mode  of  pro- 
cedure familiar  examples  are  afforded  in  the  removal  of  heraorrhoidid  tumors,  poly- 
pous growths  of  the  nose,  vagina,  uterus,  and  anus,  and  nievoid  farmntions  about  the 
face,  forehead,  and  other  regions  of  the  l>ody.  The  ligature  m&y  be  applied  either 
directly  to  the  part  by  the  fingers,  or  by  means  of  a  needle,  and  should  l>e  drawn 
with  sijfBoieut  firmness  to  strangulate  the  included  structures,  as  tbe  object  is  to  cut 
off  t!ie  8ui»ply  of  blood,  and  cause  an  eschar.  Occasionally  the  ligature  is  used 
gubciitaneously,  as  in  the  case  of  nevoid  growths,  often  involving  very  interesting 
and  complicated  operations.  Instead  of  the  ligature,  a  silver  wire  is  sometimes  used, 
either  by  itself,  or  by  means  of  a  double  canula,  as  in  fig.  150, 


Fiff.  150. 


Double  Caoatt. 


"X^^ 


i  Crushing. — Parts,  again,  may  occasionally  be  removed  by  a  process  of  crush- 
ing, aa  proposed  by  Mons.  Chaasjiignnc,  of  Paris,  the  instrument  which  he  has 
deiiised  for  that  purpose  being  oallfrl  the  ^rraaeur;  the  inventor  hoping  thus  to 
meet  certain  contingencies  in  operative  surgery  which  he,  in  commnn  with  others, 
luul  frequently  encountered  in  practite,  and  which  he  supposed  could  not  be  over- 
Cdine  in  any  other  manner.  His  chief  olijeot  was  to  sup[.ily  a  substitute  for  the  liga- 
ture in  the  removal  of  certain  tumors,  as  hemorrhoiils,  mid  polyps  uf  the  vagina  and 
at«ru9,  The  idea  seems  to  have  been  to  contrive  an  instrument  that  slionld  combine 
tlie  security  of  tlie  ligature  with  the  rapidity  of  the  knife,  thus  preventing  hemor- 
rhage and  pain,  and  promptly  ridding  the  part  of  abnormid  structures.  The  ecraseur, 
Mtnight  be  supposed,  was  originally  rude  and  chimsy,  but,  by  the  ingenuity  of  sur- 
geons and  cutlers,  has  been  rendered  very  graceful  and  convenient,  if  not  absolutely 
perfect. 

Tlie  annexed  sketch,  fig.  151,  affords  an  excellent  representation  of  the  shape  and 
construction  of  the  instrument,  as  manufactured  by  Gemrig,  Kolb^,  and  others  of 
this  city.  It  will  be  perceived  that  it  essentially  consists  of  two  pieces,  a  sheath, 
'wrrel,  or  tube,  either  flattened  or  cylindrical,  and  of  an  articulated  chain,  attached  to  a 

Fig.  151. 


EcriuoT. 

•^el  rod,  lying  within  the  Rhealh,  and  moved  by  a  handle.  The  chain  i.s  oonstrueted 
"P*u»  the  same  principle  a.^  the  ordinary  chain  saw,  but  the  links  nre  stronger  and 
perf(!rtly  obtuse,  except  when  it  is  desired  to  conibine  division  with  cnisbing,  when 
their  edges  are  somewhat  bevelled.  The  tnatrumeut  is  made  of  different  sizes  and 
•hnpcR,  so  as  to  adapt  it  tbe  more  readily  to  the  various  cases  presented  in  practice, 
'he  chain,  unless  constructed  with  great  care,  is  very  liable  to  break,  especially  if 
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used  Tor  the  removal  of  dense,  indurated  structures,  the  division  of  which  requires  a 
good  deal  of  force. 

One  great  trouble  in  regard  to  the  ^eraseur  is  the  difflculty  of  managing  the  flexi- 
ble chain,  especially  in  the  removal  of  filirold  nnd  polypoid  growths  of  the  vagina 
and  uterus.  To  remed}'  this  defect.  Dr.  J.  iMarion  Sims  has  added  a  pair  of  dilating 
forceps  with  spring  blades,  Uy  which  this  portion  of  the  instrument  is  rendered  so 
etifl'  that  it  may  he  introduced  into  almost  any  cavity  with  the  same  facility  aa  « 
proho. 

The  smaller  variety  of  ^craseur.  in  which,  as  represented  in  fig.  152,  the  artica- 
lated  chain  is  replaced  by  one  or  more  strands  of  iron  wire,  will  be  found  convenient 
for  the  removal  of  polypoid  and  superficial  vascular  growths,  as  well  as  for  laying 
open  fistulous  tracks. 


Pig.  168, 


o 


Wtra  Ecrmwnr. 

The  forasenr  is  less  frequently  employed  now  than  formerly,  and  the  class  of  case^ 
to  which  it  is  more  particularly  adapted  is  much  better  understood.  Its  use,  a< 
present,  is  very  much  restricted  to  I  lie  rt-moval  of  various  kiuds  of  tumors,  espe 
cially  hemorrhoidal,  nsevoid,  and  ovarian,  and  of  the  tongue,  penis,  prepuce,  Rn<| 
neck  of  the  uterus.  The  advantages  claimed  for  it  are,  first,  the  rapidity  of  th| 
operation,  which  is  greater  thuu  that  with  the  ligature,  although  less  than  with  th< 
knife,  the  instrument  acting  more  powerfully  upe»n  the  tissues  embraced  in  its  loop, 
secondly,  the  prevention  of  shock,  the  chain  doing  its  work  gradually  and  almosi 
imperceptibly,  so  as  hardly  to  atford  the  system  an  opportunity  of  taking  cognizanc< 
of  what  is  going  on  ;  thirdly,  the  protection  of  the  part  against  hemorrhage,  th< 
vessels  being  placed  in  a  condition  similar  to  those  in  a  lacerated  and  contusei! 
wound;  and,  lastly,  tlie  making  of  a  smaller  and  less  exposed  wound  than  either  thi 
ligature  or  knife,  followed  by  less  inflammation  and  more  rapid  cic.ntrizotion. 

The  principal  rules  to  be  observed  in  the  ai>plication  of  the  <?crascur  are  the  fol 
lowing.  In  the  first  place,  if  the  tmrnor  biis  a  broad  base,  it  should,  if  possible,  bt 
pedunculated,  by  drawing  it  away  from  its  points  of  attachment,  and  casting  a  ligti 
ture  around  it,  its  base  having  previously  been  transfixed  by  one  or  two  stou' 
needles.  When  the  coverings  uf  the  morbid  growth  are  unusually  hard,  or  insen^ 
bly  lost  in  the  suiTOunding  parts,  a  gutter  may  be  formed  in  them  with  the  knifq 
preliminary  to  the  application  of  the  chain.  Secondly,  the  division  of  the  tissues  ii 
to  be  effected  slowly  mid  gradually,  not  rapidly  or  by  fits  and  starts,  an<i  for  tliil 
purpose  the  handle  of  the  ^crascur  should  be  turned  only  about  once  every  ten 
twenty,  twenty-five,  or  thirty  seconds.  The  time  occupied  in  the  entire  operatiol 
must  of  course  vary  acconling  to  circumstances,  fnun  five  minutes,  as  the  averag) 
minimum,  to  twenty  minutes,  .is  the  average  maximum.  The  great  objection  to  i 
rapid  o|jeration  is  the  danger  of  hemorrhage.  Thirdly  and  lastly,  the  patient,  durin| 
the  whole  procetiure,  should  be  under  the  influence  of  an  anaesthetic,  otherwise  th) 
pain  will  be  extreme,  especially  in  the  earlier  stnges. 

The  subsequent  treatment  is  very  simple.  If  pain  arise  when  the  patient  wake 
from  the  t'tlccts  of  the  aniEsthctic,  a  full  anodjTie  is  given,  the  part  is  kept  at  rest  ii 
an  elevated  position,  under  the  influence  of  water-dressing,  and  any  constitutiona 
sj-mptoms  that  may  show  themselves  are  met  as  they  occur,  precisely  as  after  anj 
other  operation.  The  wound  generally  heals  in  a  very  short  time,  with  very  littl) 
appearance  of  inflammation.  I  am  not  aware  that  the  application  of  the  dcraseul 
has  ever  been  followed,  in  cases  at  all  adapted  to  its  use,  by  pyemia,  or  any  gravt 
constitutional  efllects,  and  this  is  certainly  one  of  the  strongest  arguments  tiiat  cai 
be  urged  in  favor  of  its  employment. 

The  claims  of  the  ^raseur  to  general  confidence  are  no  longer  a  subject  of  doubt 
The  indiscriminate  employment  which  formerly  characterized  it  led  to  groat  al)u<:es 
and  arra3ed  against  it,  for  a  time,  the  prejudices  of  the  more  calm  and  enlightened 
members  of  the  profession.  When  it  shall  assume  its  legitimate  rank,  as  ' 
before  long,  it  will  cease  to  be  applied  to  the  amputation  of  the  limbs 
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ntammary  gland,  if  not  also  of  the  penis  and  testicle,  and  will  be  restricted,  in  great 
measure,  if  not  entirely,  to  the  removal  of  the  tongue,  the  ntick  of  the  uterus,  and 
hemorrhoidal,  erectile,  and  polypoiil  tiitnora  of  the  vagina  and  uterus,  liut  even  in 
these  alfections  it  cannot  entirely  sufiurseile  the  use  of  the  ligature.  In  internal 
piles,  for  instance,  I  siiould  certainly  tii^self  prefer  the  ligature,  aaid  in  polypoid 
growths  the  most  eligible  operation  will  generally  be  avulsion. 


SECT.  IV. — ABSTRACXrON  OF  BLOOD. 

Abstraction  of  blood  may  be  effected  by  scarification,  puncture,  incision,  leeching, 
and  cupping.  The  fluid  is  soraotiraes  taken  from  a  vein  or  an  artery;  the  operation, 
in  the  former  case,  constituting  what  is  termed  venesection,  in  the  latter,  arteriotomy. 

1.  ScariJictUton. — Scarification  is  performed  with  the  laiioet,  scalpel,  or  bistoury, 
passed  lightly  and  rapidly  over  the  intlametl  surface,  so  as  to  divide  the  engorged 
vessels,  and  thus  afford  them  an  opportunity  of  freeing  themselves  of  their  contents. 
It  is  employed  chiefly  in  conjunHivitis,  tonsillitis,  erysipelas,  and  irritatile  ulcers,  and 
inaj'  be  repeated  once  a  day,  or  once  every  other  day,  according  to  the  exigencies 
of  the  case,  the  bleeding  being  promoted  by  the  liberal  use  of  warm  water.  In  irrita- 
ble ulcers  of  the  extremities  as  well  as  in  other  parts  of  the  body,  scflrilication  is  an 
exceedingly  useful  pnictice,  which  I  have  long  jjursued  with  great  advaiitiigc.  The 
proper  mode  of  proceeding  is  to  immerse  the  limb,  previously  constricted  just  below 
the  knee,  in  a  vessel  of  warm  water,  ati<l  then  to  make  from  four  to  eight  vertical 
incisions  over  the  sore,  extending  merely  through  the  superficial  portion  of  the  true 
skin.  In  this  manner  I  have  repeatedly  ble<l  patients  to  syncnpej  making  thus  a 
ipost  salutary  impression  both  upon  the  jiart  and  system.  In  granular  conjuncti- 
vitis, the  eyelids,  especially  the  upper,  may  often  be  scarified  with  the  happiest 
effect:  and  in  ophthalrai.i,  attended  with  ehemoais, deep  incisions  are  generally  prac- 
tised to  relieve  engorgement  and  prevent  stranirdlfition  <'f  the  vessels  of  the  coniea. 
In  tonsillitis,  scarification  nearly  always  greatly  mitigates  the  symptoms ;  while  in 
erysipelas,  especially  in  the  phlegmonous  variety  of  that  disease,  it  forma  a  most 
Important  element  of  the  local  treatment,  nothing  else  being  bo  well  adapted  to 
remove  tension  and  prevent  gangrene. 

2.  Punrlurtng Puncturittg  is  performed  very  much  with  the  same  intention  as 

senritJcation.  It  is  particularly  valuable  in  erysipelas,  active  oedema,  boils,  car- 
buniles,  hemorrhoids,  and  arfections  of  the  tnnsUs,  uvula,  l3'ni|)hatic  glands,  scrotum, 
|)i't|)ucei  uterus,  labia,  and  nyiupliie,  its  beneficial  effects  depeiuling  upon  the  amount 
of  drainage  that  follows  the  operation.  The  best  instrument  for  performing  the 
operation  is  a  very  narrow,  fiharjt-poitited  bistouiy,  thrust  rajiidlj'  into  the  inflamed 
eurface,  to  a  depth  varying  from  a  line  to  half  an  inch,  according  to  the  degree  of 
swelling  of  the  affected  parts,  care  being  taken  to  avoid  injuring  im])ortaiit  vessels 
■nd  nerves.  In  phlegmonous  erysipelas,  as  many  as  fifty,  Hevent3'-flve,  or  even  a 
liundred  ptinctures  may  sometimes  be  made  with  advantage. 

3.  Leevhinri, — Leeching  is  a|)plicahle  to  a  great  variety  of  affections,  and  is,  per- 
"*ps,  more  frequently  employed  than  any  other  mode  of  topical  bleeding.  The 
optrralion,  however,  is  not  without  pnin,  and,  unless  properly  performed,  may  even 
"e  r(tj|l()we<l  b3-  danger.  Thus,  in  epidemic  erysipelas,  I  have  known  it  to  give  rise 
*<*  an  .attack  of  this  disease,  which  Bt>eedily  destroyed  the  patient.    Sometimes,  again, 

?h-bite8  degenerate  into  l>ad  sores,  and  produce  much  eoustitutinnal  irritation.  Ill 
icts  are  most  likely  to  arise  when  the  leeches  are  sickly,  or  when  they  are  applied 
^  l>ersons  of  a  nervous,  irritable  temperament.  Hence,  great  caution  should  always 
^  exercised  in  their  selection,  ns  well  aa  in  tlie  manner  of  using  them. 

l"'he  best  leeches  are  the  Swiss,  (Jernian,  French,  and  Spanish,  which  generally 
**>«Ce  hold  with  great  avidity,  and  draw  each  from  half  an  ounce  to  six  di'adims  of 
Wc»c>d,  including  what  flows  after  the  atiimal  drops  off.  The  American  leeches, 
""t-hough  much  larger  than  the  European,  bite  reluctantly,  and  suck  sluggiBhly,  on 
*»-*ich  account  they  are  rarely  used.  Moreover,  the  wound  made  Ity  the  foreign 
j^*>c-li  endts  four  times  as  much  blood  as  that  made  by  the  native;  a  fact  not  to  be 
'^st  sight  of  in  ordering  this  kind  of  bleeding.  Whatever  species  be  enifduyed,  the 
''lie  is  to  divest  the  part  of  hair  and  dirt,  otherwise  the  animal,  which  is  very  fastidi- 
P*^s  in  its  tastes  and  habits,  will  either  not  take  hold  at  all,  or  only  after  much  coax- 
"*g.  If,  notwithstanding  these  precautions,  it  is  not  inclined  to  bite,  a  little  bloo<l 
"lould  be  smeared  upon  the  surface,  drawn  from  the  oi>erator'9  fin>;er,  previously 
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constricted  with  a  light  fillet,  or  the  surface  mny  l>e  wet  with  a  little  sweetened  milk. 
Immersioti  of  the  leecli  for  a  few  minutes  in  HmalUlieer  will  Biiiuetinieg  iudtice  it  to 
take  hold  when  hardly  anything  else  will.  When  the  nuraher  to  be  applied  is  con- 
siderahlo,  tlu-v  nhoiild  be  put  in  a  lumblLT,  inverted  upon  the  part,  ae  they  will  then 
be  preveiitud  from  crawling  about.  It  is  geneniily  a  good  i<lan  not  to  crowd  them 
too  (jlo8ely  together,  but  to  let  tlu-m  work  at  some  little  distance  from  each  other. 
Another  rule  is  not  to  pull  them  off,  hut  to  permit  them  to  detach  themselves,  as  they 
will  in.'  sure  to  do  ris  60ou  as  Ibey  have  "taken  their  fill."  Their  forcible  separation  is 
not  only  productive  of  paiu,  but  it  sometimes  leaves  a  portion  of  the  jaw  in  tiie  little 
triangular  wotmd  made  by  its  bite,  whith  becomes  inflamed  and  irritable  in  conse- 
quence. As  soon  as  they  liave  all  droppi'd  off,  the  bleeding  is  encouraged  by  sponging 
the  surface  well  with  warm  water,  ami  tlu-u  covering  it  with  a  thickly-folded  flannel 
cloth,  wrung  out  of  hot  water,  and  frequently  renewed,  for  a  pt^riod  varying  fi"om 
thirty  minutes  to  two  hours,  or  even  longer,  according  to  the  desired  effect.  Tiic  blood 
having  ceased  to  fl«»w,  the  part  is  sprinkled  with  a  little  powdered  Htarcb,  and  covered 
with  a  dry  cloth.  If  there  is  any  disposition  to  bleed  more,  or  longer,  than  is  deemed 
proper,  the  bites  are  covered  with  a  piece  of  dry  tinder,  which,  especially  if  a  little 
pressure  be  eonjnii>ed  with  it,  generally  soon  puts  a  stop  to  the  effusion. 

The  number  of  leeches  to  be  applied  at  any  one  time  varies  from  a  single  one  to 
several  dozens,  according  to  the  intensity  of  the  morbid  action,  and  the  age  and 
strength  of  the  i)atient.  In  the  adult  from  fifteen  to  twenty  is  a  gooil  average  num- 
ber ;  in  children  under  five  years  of  age,  from  three  to  six.  In  infants  a  single 
leech  is  sometimes  followed  by  fatal  depression.  The  extraordinary  delicacy  of  the 
skin,  and,  consequently,  the  great  depth  of  the  animal's  bite,  are  reasons  why  leech- 
ing should  be  practised  with  more  than  common  caution  at  this  tender  age. 

There  are  certain  localities  where  leeches  are  inadmissible.  Thus,  in  the  first  place, 
the  face,  neck,  and  other  [larts  habitually  exposed  are,  if  possible,  avoided,  because 
the  bites  of  these  animals  are  lijible  to  be  followed  by  disfiguring  scars,  particularly 
objectionable  in  the  female*  Secondly,  they  must  not  be  applied  to  the  oyelic" 
Bcrotum,  prepuce,  labia,  aud  nympiue,  structures  abounding  in  loose  cellular  "tissue 
and  therefore  readily  admitting  of  great  intiltration  of  blood,  as  well  as  exten^^iive" 
discoloration.  Thirdly,  tliey  uiu<4t  not  be  placed  along  the  course  of  a  siipertlcial 
artery,  large  vein,  or  nervous  trunk;  lest  they  should  occasion  serious  hemorrhage 
and  severe  pain.  Fourthly,  care  is  taken  to  avoid  the  focus  of  an  inflamed  surface, 
as  they  might  seriously  aggravate  the  morbid  action,  if  not  induce  gangrene.  Lastly, 
it  is  a  rule  not  to  ajtply  these  animals  in  the  vicinity  of  specific  ulcers,  as  chancres 
and  buboes,  for  fear  of  inoculating  their  bites,  aud  thus  propagating  the  specific 
disease. 

A  discharge  of  blood  by  leeches  for  a  number  of  successive  hours  is  sometimes 
very  desirable,  as  soon  as  one  set  drops  off  another  supplpng  their  place.  In  vio- 
lent ophthalmia,  croup,  peritonitis,  dysentery,  erysipelas,  and  bubo,  there  is  no  mode 
of  depletion  so  beneficial,  or  so  likely  to  put  a  prompt  and  permanent  stop  to  the 
disease,  as  this. 

In  leeching  the  uterus,  vagina,,  ano-rectal  outlet,  the  nose,  and  inside  of  the  check, 
the  animals  must  be  confined  hi  a  glnss  or  wire  speculum,  the  o|)ening  in  the  inatru- 
ment  being  held  n]H)n  the  part  from  which  the  blood  is  desired  to  be  token. 

Serious,  and,  uidced,  frightful  hemorrhage  sometimes  follows  a  leech-bite  The 
occurrence  t-s  especially  to  be  dreaded  in  children,  in  whom  it  occasionally  produces 
fatal  exhaustion,  as  I  have  witnessed  in  two  instances,  not,  however,  in  my  own 
practice.  The  best  remedies  are  dried  tinder,  bound  firmly  upon  the  part,  coin- 
presses  wet  with  saturated  alum  water  or  a  solution  of  Bubsulphate  of  iron,  the 
B|>plication  of  a  thick  layer  of  collodion,  and  cauterization  with  solid  nitrate  of 
silver,  cut  to  a  delicate  point,  and  inserted  into  the  little  wound,  previously  well 
cleansed  and  dried.  Sometimes  the  effect  may  promptly  be  attained  by  pressing  tlie 
glazed  surface  of  a  visiting  card  firmly  upon  the  orifice.  If  these  means  prove 
abortive,  the  etlges  of  the  wound  are  transfixed  with  a  cambric  needle,  and  approxi- 
mated by  ligature;  a  procedure  which  seldom,  if  ever,  fails. 

When  the  natural  leech  is  not  at  hand,  a  tolerable  substitute  will  be  foand  in  the 
artificial  leech  of  Baron  Henrteloiip,  consisting  of  a  small  cylindrical  drill,  and  of  a 
glass  exhausting-tube  with  an  air-tight  piston,  worked  with  a  screw.  The  incision 
may  be  carried  to  any  depth,  and.  if  the  instniment  be  properly  managed,  several 
ounces  of  blood  may  thus  be  drawn  in  a  very  short  time.     The  great  points  to  be 
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observed  are  to  make  a  free  opening,  and  to  accommodate  the  screw-movement  to 
tbe  rate  of  bleeding,  otherwise  there  will  be  &  vacuum  above  the  columu  of  blood, 
thereby  interfering  with  its  flow. 

4.  Cupping. — C'ii|;iping  is  by  no  means  so  eligible  a  mode  of  bleeding  as  leeching, 
being  more  painful,  less  elegant,  and  not  so  generally  applicable.  It  is,  nevertheless, 
when  properly  executed,  a  vaUifd»lf  oi>eration,  particularly  in  the  early  and  declining 
llages  of  intiamnmtion.  An  imipient  pleurisy,  puruni()iU!i,or  articular  inflaiiimfttion 
fci^often  promptly  relieved  by  the  application  of  half  u  dozun  cups  ;  but  it  is  cliitfly 
in  the  latter  stages  of  acutt;  disease,  after  the  morbid  action  has  been  weakened  bj' 
other  i-emedies,  and  In  chronic  afiections,  that  cupping  asserts  its  true  rank  as  an 
antiphlogistic  agent.  It  is  seldom,  if  ever,  permissible  in  gastritis,  peritonitis,  and 
enteritis,  on  account  of  the  great  pain  produced  by  the  application  of  the  scarifieutor. 
The  operation,  to  be  really  serviceable,,  should  be  performed  as  near  to  the  seat  of 
the  disease  as  practicable,  care  being  taken  not  to  o|>en  any  large  vessel,  to  prick  any 
nervous  trunk,  or  to  wound  any  tendons.  The  surface  selected  for  the  application 
of  the  cups  must  lie  free  from  bony  prominences,  and,  without  being  very  soft,  must 
have  ft  good  stratum  of  subcutaneous  cullular  substance,  otherwise  it  will  be  iiupos- 
ible  for  the  cups  to  maintain  their  hold,  aud  extract  a  sulUcient  amount  of  blood. 
If  the  part  is  thickly  covuruil  with  Imir,  it  must  previously  be  shaved. 

The  scarificator,  fig.  153,  ustially  employed   for  dividing  the  skin,  is  provided  with 
eight,  twelve,  or  sixteen  little  blades,  movwl  l>y  a  common  .spring,  and  so  arrangL-d 
as  to  make  a  corresponding  number  of  incisions, 
none  of  them  being  deep  enough  to  extend  en- 
tirely through  the  cutaneous  tissues,  lest  the  fatly 
matter,  projecting  into  them,  should  fill  up  the 
tittle  orifices,  and  thereby  impede  the  flow  of 
blood.     The  cup  is  ca|)able  of  holding  from  one 
to  two  ounces;  it  ia  bell-shajierl,  ami  is  composed 
of  glass,  having  a  large  mouth,  with  a  stopcock 
!it  the  other  end,  to  ada])t  it  to  a  s^'ringe  for  ex- 
iiausting  the  air,  as  in  flg.  154.     When  such  au 
apparatus  ia  not  at  baud,  tbe  ordinary  cupping- 
glass  may  be  used,  or  any  still  more  simple  con- 
trivance, the  air  being  rarified  by  inverting  the 
Vessel  over  the  flame  (if  a  lamp,  or  by  means  of 
a  little  pellet  of  cotton,  wet  with  alcohol,  and  set  on  fire  in  the  glass. 
In  a  few  moments  the  skin  will  rise  up  and  form  a  red,  conical  swelling, 
which  is  now  scarified,  the  cup  being  imniciliatL'ly  replaced,  and  allowed 
tn  remain  until  the  congulum  whieb  fills  its  interior  prevents  the  flow  of 
Wood,  when  it  is  carefully  removed,  to  be  again  replaced  as  soon  as  the 
incisions  have  been  freed  from  olistruction.     Should  the  bleeding  cease 
Wore  the  requisite  supply  has  been  obtained,  the  surface  vany  now  be  cut      ^i^r»in«.'" 
crosswise,  and  the  operation  be  proceeded  with  .-is  previously.     As  much 
Wood  having  been  drawn  as  may  be  considered  proper,  the  glasses  are  removed,  and 
t^e  ixirts  covered  with  a  soft  cloth  moistened  with  oil.     The  nura- 
Wof  cups  to  be  applied  varies  from  one  to  a  dozen,  according  to 
the  effect  it  is  design«'d  to  produce. 

The  most  elegant  and  convenient  contrivance,  by  far,  is  one  made 
tifthe  boily  of  the  ordinary  glass  cup,  surmounted  by  a  cone  of  vul- 
ttnized  India-rubber,  as  seen  iu  fig.  \bh.  In  order  to  apply  it,  all 
«"*t  is  necessarj'  is  to  indent  the  top  with  the  finger,  the  removal  of 
*tich  permits  the  part  instantly  to  regain  its  former  position,  thus 
esliaiialing  the  air  within,  as  it  does  with  gi-eat  force  and  effieiencj- 
Although  cupping  is  generally  a  perlectly  safe  operation,  in- 
•tances  have  occurred  in  which  it  was  followed  by  annoying,  if  not 
abkl,  hemorrhage.  Such  a  result  will  be  most  likely  to  happen 
''^ten  a  Buperfioiul  artvry,  as,  for  instance,  the  temporal,  has  been 
[•cnetrated,  when  llie  bluod  has  lost  its  euagulability,  as  when  there 
is  some  idiosyncrasy,  or  when  the  system  has  been  exhausted  by 
protracted  disease,  as  ty]>llicnd  fever,  a  severe  wound,  or  a  com- 
IKjimd  fracture.  The  treatment  must  be  conducted  upon  the  same 
principles  as  in  bleeding  from  leech-bites. 
VOL.  I.— 30 
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5.  Vfirtenection. — Venesection  is  commonly  regarded  as  so  trivial,  simple,  and  ei 
an  operation,  tliat  it  has  rarel}*  recei%ed  the  consideration  and  attention  to  wh 
its  intrinsic  importance  really  entitles  it.     Everybody,  no  matter  whether  he 
any  knowledge  of  tl»e   anatomj'  of  the   parts   involved   in   the  ojieration,  or 
sliffhtest  skill  in  the  use  of  instruments,  is  supposed  to  be  capable  of  performing 
and  it  is,  therefore,  olten  done  in  the  most  bungling  manner,  entailing  much  sul 
ing,  if  not  loKfi  uf  liml)  and  life,  upon  the  patient,  and  great  discredit,  if  not  n 
upfm  the  practitioner.     Ihiriag  the  reign  of  the  lancet  accidents  from  its  use  n 
suffiticntly  common,  and,  for  a  time,  I  had  quite  my  share  of  them,  nlthough, 
tunatt'I^',  not  as  the   result  of  my  own   bad  luck.     Thus,  in   two  cases   I   saw 
patients  perish  from  phlnbitis  ;  in  five,  I  was  obliged  to  tie  tlie  brachial  artery ^| 
iiend  of  the  arm ;  in  several,  great  and  protracted  suffering  ensued  from  tijc  pinR 
of  a  nerve;  and  in  three  instances  the  arm  was  endangered  by  erysipelatous  inft 
mation,  followed  by  immense  abscesses,  and  great  impairment  of  the  functioni 
the  elbow,  wrist,  and  finger  joints.      The  character  of  the  operator  is  sometii 
seriously  injured  by  these  mishaps.     It  is  related  of  Mar<k;hal,  who  flourished  in 
reign  of  Louis  XIV.,  and  who  was  styled,  by  one  of  the  poets  of  his  day,  the  pri 
of  surgeojis,  that  he  sulfered  greatly  in  his  reputation  for  several  years,  on  aoco 
of  a  fatal  accident  which  fcillowed  the  bleeding  of  a  foreign  nobleman. 

A  vein  may  be  o[iicned  with  a  spring  lancet,  a  thumb  lancet,  or  a  bistoury,  acc( 
ing  to  the  wliim,  t'tmcy,  or  haliit  of  the  operator.  1  have  myself  been  so  long  ac« 
tomed  to  the  u.se  of  the  first  of  these  instruments,  that  I  seldom  employ  any  otl 
K.xpeiience  has  taught  me  that  the  operation,  when  done  with  the  spring  lancet,  g« 
rally  answers  every  purpose,  as  it  respects  the  size  and  shape  of  the  orifice,  the  sal 
of  the  parts,  and  the  facility  of  manipnlntion,  wliile  it  is  incomparably  less  paii 
than  when  it  is  jwrformed  with  the  thumb  lancet  or  bistoury.  These  are,  I  thi 
important  desiderata,  which  no  unprejudiced  practitioner  can  overlook.  No  one  k 
has  himself  been  bleil  with  these  dilfLM-ent  instruments  can  hesitate  about  bis  f\it 
choice.  I  know  that  the  Uuimb  lancet  is  generally  considered  as  a  more  sclent 
instrument  than  the  spring  luucet;  it  is  cerLiinly  more  simple,  and,  perhaps,! 
more  easily  kept  in  or<ler;  but  these  advantages  do  not,  in  my  judgment,  outwe 
the  disadvantages.  Both  these  instruments  are  so  well  known  that  any  descript 
of  thcra  here  would  l>e  superfluous.  If  a  bistoury  be  used,  one  of  very  small  f 
shotibl  be  selected,  somewhat  like  tliat  employed  in  opening  abscesses,  ^lescribed 
p.ige  i;^l.  It  should  be  quite  narrijw  in  the  blade,  slightly  spear-shaped  at  the 
tremity,  and  not  more  than  half  an  inch  long  in  the  cutting  part.  Such  an  iusi 
ment,  confined  in  a  light  handle,  is  more  elegant  than  the  onlinary  thumb  lancet, 
well  as  more  easily  managed,  an<l  is  decidedly  more  surgical  and  scieutiflc;  a  circt 
stance  so  much  insisted  upon  by  some  practitioners. 

Whatever  instrument  be  em|iloyrd,  it  should  Ite  perfectly  sharp,  clean,  and  alwi 
wol!  washed  and  wiped  both  Ik-Ioic  nnd  alter  the  operation,  for  it  is  only  by  obs* 
ing  these  precaution.s  that  it  can  be  ke[it  in  proper  order,  and  that  the  snrgeou  ( 
h'jpe  to  avoid  iindnc  irritation  and  otliiT  mischief  in  the  wounded  structures.  1 
use  of  a  foul  lancet  has  often  hevu  a  cause  of  fleath. 

Bleeding  al  the  fiend  of  the.  Ar-m. — In  bleeding  at  the  bend  of  the  arm,  the  I 
plan  is  to  select  the  largest  and  most  superficial  vein,  having  previously  ascertaii 
that  the  brachial  artery  is  not  in  danger  of  being  wounded,  as  it  might  be  when 
lies  just  behind  the  vessel,  or  close  along  its  side.  When  the  artery  separates  b 
up,  one  of  its  branches  generally  passes  immediately  under  the  skin,  and  might  tl 
ha  easily  opened  by  an  incautious  o[)erator.  As  to  the  sujjerficial  nerves,  it  isseld 
possible  altogether  to  avoid  them,  whatever  vein  may  be  selected ;  nor  is  this  a  mat 
of  much  moment,  provided  they  are  completel}" divided,  and  not  merely' pricked.  T 
veins  of  the  bcn<l  of  the  arm,  with  the  accompanying  nerves,  are  well  seen  in  fig.  I 

In  order  to  distend  the  vein,  a  fillet,  a  yard  long  by  an  inch  in  width,  is  tied  flw 
round  ttie  arm,  about  two  inches  and  a  half  above  the  bead,  the  ends  being  secu 
with  a  slip  knot.  It  must  not  be  drawn  so  tightly  as  to  interrupt  the  circulat 
in  the  brachial  artery.  The  p.atient,  extendirjg  hia  arm  at  a  right  angle  witb 
trunk,  in  a  state  midway  between  pronation  and  supinatitm,  grasjjs  a  common  ct 
a  yardstick,  or  any  other  suitable  object,  holding  the  limb  in  an  easy,  gentle  p< 
tiou.  The  surgeon,  standing  behind  the  limb,  then  pierces  the  vein,  making 
opening  obliquely,  and  of  sufficient  size  to  furnish  a  free  stream.  The  adjoin 
sketch  affords  a  better  idea  of  the  manner  of  holding  the  lancet  than  the  most 
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rate  description  could.     The  surgeon  uses  whatever  baud  may  l>e  most  convenient ; 
the  vein  is  thoroughly  steadied  by  the  finger  previously  to  making  tlic  incision,  and 


Fi^;.  156. 


Pig.  157. 


care  is  taken  that  the  orifices  in  the  skin  and  the  vessel  do  not 
afterwards  lose  their  parallelism,  lest  the  flow  of  blood  siiould 
thereby  be  seriously  embarrassed,  or  the  fluid  escape  exten- 
sively into  the  subcutaneous  cellular  tissue.  Should  the  latter 
accident  occur,  the  fillet  must  immediately  be  removed,  and 
the  requisite  abstraction  effected  from  another  vein.  Some- 
times the  blood  flows  slucfgishly,  although  the  opening'  may  be 
quite  capufiouH  and  utiobstriK-tcd.  Wlicn  this  is  the  case,  tlie 
\fj  'I  patient  sliould  alternatt-ly  flex  and  extend  his  fingers,  so  as  to 
/  cause  energetic  contraction  of  the  muscles  of  the  forearm, 

i  /   •        which  often  powerfully  promotes  the  bleeding;  or,  instead  of 

'  this,  or  along  with  it,  the  operator  rubs  the  limb  from  below 

upwards,  althougli  such  a  procedure  is  seldom  attended  witli 
Tiinrh  adT.intage.  Sometimes  the  flow  of  blood  is  interrupted  by  the  protrusion  of  a 
jK-llct  of  fat  into  the  oriflee  of  the  vein,  the  timidity  of  the  patient,  or  the  occurrence 
of  partial  syncope. 

When  tlje  spring  lancet  la  used,  the  instrument  is  held  between  the  thnmb  and 
fim  two  fingers,  the  heel  being  raised  a  little  from  the  surface,  while  the  fleam  is 
geiiily  pressed  upon  the  distended  vein.  The  opening  is  effected  in  the  same  oblique 
manner  as  in  bleeding  with  the  thuml)  lancet. 

The  blood  shouhl  always  be  received  into  a  large  basin  held  by  an  assistant,  and 
eiwcjal  pains  should  be  taken  not  to  soil  the  patient's  body-  or  bedclothes.  When 
the  object  is  to  make  a  strong  and  permanent  impression,  the  blood  is  taken  from  a 
large  orifice,  the  patient  being  in  the  semierect  posture.  If  he  is  verj-  plethoric,  and 
the  object  is  to  abstract  a  ver}-  large  quantity  of  blood  without  occasioning  syncope, 
the  recumbent  posture  is  selected.  When  the  requisite  anoount  of  fluid  has  been 
'iii'<^'h!irged,  the  fillet  is  untied,  mid  the  arm  is  wiped  with  a  towei  wet  at  one  end,  the 
edges  of  the  orifice  being  carefully  .-ipproximatcd  and  covered  with  a  small,  thick 
compress,  supported  by  a  narrow  roller  passed  round  the  elbow  in  the  fonti  of  the 
figure  8.  The  arm  ia  maintained  at  rest  in  a  sling  forty-eight  hours,  as  {>remature 
notion  migtit  ha  productive  of  suppuration  and  erysipelas. 

When  lilnod  cannot  be  obtained  from  the  arm,  it  maj',  in  case  of  urgency,  be 
dr^ffn  from  a  vein  on  the  back  of  the  hand,  from  the  cephalic  vein  as  it  runs  along 
^e  groove  between  the  deltoid  and  pectoral  muscles,  or  from  the  external  jugular 
^ein.  Bleeding  in  the  veins  of  the  leg  and  foot  is  now  seldom  practised,  although 
It  WAS  at  one  time  very  common,  especially  among  the  lower  classes  of  people. 
The  accidenh  that  are  liable  to  attend  and  fdHow  this  operation  are,  infiltration 
Wood  into  the  sulM-utaneous  cellular  tissue,  infiammation  of  the  edges  of  the 
iind  and  of  the  surrounding  parts,  phlebitis,  angeioleucitis,  puncture  of  the  nerves, 
W<1  wound  of  the  brachial  arter^y. 

•.  An  extravasafwn  of  blood  beneath  the  skin  is  one  of  the  most  common  eflTects 
of  this  operation,  and  may  be  cauaefl  by  various  circumstances,  as  the  sraaltness  of 
the  incision,  the  want  of  parallelism  between  the  outer  and  inner  openings,  the  great 
Jwrity  of  the  areolar  tissue,  transfixion  of  the  vein,  and  the  accidental  occlusion  of 
the  wound  by  the  interposition  of  adiposa  substance.  The  extravasation  may  be 
diffused  or  circumscribe*!,  forming  in  the  one  case  an  ecchymosis,  in  the  other  a 
mbus.  In  the  former  variety,  the  blood  sometimes  extends  along  the  anterior 
of  the  limb,  nearly  as  high  up,  on  the  one  hand,  aa  the  axilla,  and,  on  the  other. 
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as  far  down  as  the  inferior  third  of  the  forearm  ;  imparting  to  the  skiu,  at  first,  a 
dark,  purplish  hue,  and  afterwards,  as  the  fluid  is  absoilx-d,  a  mottltKi,  greenish, 
yellowi-fli,  or  sallow  appearance.  A  thromhns  is  a  oolletition  of  blood  immediately 
around  the  wound,  from  the  volume  of  a  luarhle  to  that  of  a  pullet's  egg,  irregularly 
rounded  at  the  base,  and  usually  somewhat  jx)inted  at  the  top.  Both  these  accidents 
are  most  linliie  to  occur  in  thin,  emaciated  aubjects,  in  blee<Ung  at  the  basilic  vein, 
and  they  should  always  be  promptly  remedied  by  attention  to  the  exciting  cause; 
or,  when  this  is  impracticable,  the  bandage  should  immediately  be  removed,  and  the 
requisite  quantity  of  blood  taken  from  another  vessel.  The  latter  procedure  is  par- 
ticularly indicated  when  tlie  infiltration  is  dependent  upon  transfixion  of  the  vein, 
the  presence  of  a  pellet  of  fat,  or  unusual  laxity  of  the  areolar  tissue.  Defective 
parallelism  maj'  sometimes  be  corrected  by  changing  the  position  of  the  limb ;  and 
a  small  orifice  may  be  enlarged  by  the  reintroduction  of  the  instrumeut.  Under  no 
circumstances,  whatever  may  be  the  nature  of  the  difficulty,  should  the  operator 
attempt  to  promote  the  flow  of  blood  by  the  use  of  the  probe,  inasmuch  as  this 
would  iueWtiibl_v  be  followed  by  mischief. 

When  the  extravasation  is  slight,  it  will  usually  disappear  sponfcmeously  in  a  very 
few  days ;  when  consi<lerable,  recourse  roust  l>e  had  to  refrigerant  and  sorbcfacient 
applications,  particularly  a  strong  solution  of  the  hydrocblorate  <if  ammonia,  alcohol, 
and  water,  and,  in  the  latter  stages,  camphorated  lotions,  soap  liniment,  and  siniiLur 
articles.  If  matter  form,  or  if  the  parts  become  angry  and  inflamed,  leeches,  blistera, 
and  cataplasms  may  be  necessary,  with  incisions  to  evacuate  the  effused  blood  and 
other  fluids. 

3.  The  edges  of  the  wound,  made  in  this  operation,  are  sometipics  seized  with  in- 
Jlammaliun  and  8Ui)puration;  or,  instead  of  this,  a  small  abscess,  conical,  circum- 
scribed, and  very  painful,  forms  immediately  around  it.  Occasionally,  espe^'ially  in 
feeble,  sickly,  and  intemi>erate  persons,  the  morbid  action  assumes  an  erysipelatous 
type.  The  most  common  causes)  of  these  mishaps  are  a  dull,  rusty,  or  foul  lancet, 
imperfect  apposition  of  the  lips  of  the  wound,  improper  tightness  of  the  dressings, 
premature  use  of  the  parts,  and,  above  all,  the  contact  of  tlie  fingers,  after  the  removal 
of  the  fillet,  for  the  purpose  of  preventing  the  further  escape  of  blood.  The  latter 
circumstance  has  not  received  sullloient  attention.  The  fingers  of  the  operator, 
without  his  being  aware  of  the  fact,  are  often  covered  with  perspimtion  and  other 
matter,  which,  when  brought  in  contact  with  the  edges  of  the  incision,  are  almost 
certain  to  irritate  and  inflinnt'  them.  The  only  .siife  ]ilati  i.s  never  to  touch  the  wound 
for  any  ])urpose,  but,  after  tiie  fillet  is  removed,  to  approximate  its  lips  with  a  clean 
compress,  made  of  old  mnsltn,und  confined  by  an  appropriate  bandage.  If,  despite 
proper  precautions,  inflammation  and  suppuration  arise,  the  usuaj  antiphlogistic 
means  must  at  once  be  employed. 

y.  Phlebitis,  to  a  alight  extent,  is  probably  of  much  more  frequent  occurrence  after 
this  operation  than  is  generally  imagiiie<i,  while  the  severer  forms  of  the  disease,  those 
which,  properly  speaking,  constitute  jiyemia,  are  comparatively  rare.  It  may  be 
induced  by  various  eireumstanccs,  of  wliich  the  employment  of  a  foul  lancet  is,  per- 
hai»s,  the  most  common.  In  one  instance  I  knew  it  to  be  caused  by  probing  the 
wound,  under  the  supposition  that  it  contained  a  piece  of  the  fle.am  ot  a  spring  lancet, 
broken  off  in  the  operation,  performetl  by  a  young  and  inexi:>erienced  practitioner. 
The  patient,  a  man,  thirty-six  years  of  age,  was  laboring  under  bilious  fever,  from 
which,  but  for  this  unfortunate  event,  he  would  pvnbably  have  recovered;  phlebitis, 
however,  set  in,  and  in  less  than  a  week  he  died.  In  another  fatal  instance,  the  vein 
was  opened  with  a  thumb  lancet,  a^ul  the  disastrous  effects  arose  without  any  evident 
cause,  the  patient,  a  stout  negress,  being  at  the  time  affected  with  inflammation  of 
the  wrist-joint. 

The  symptoms  of  this  form  of  phlebitis  do  not  require  special  notice,  inasmuch  as 
they  do  not  differ  from  those  of  phlebitis  in  general.  The  attack  is  commonly  ushered 
in  by  pain,  stiffness  and  swelling  of  the  affected  part,  and  by  rigors,  alternating  with 
flushes  of  heat,  and  followed  by  copious  perspiration.  The  inflamed  vein  is  gra<itially 
converted  into  a  haril,  rigid  cord,  the  morbid  action  steadily  pursuing  its  course 
toward.s  the  heart,  its  ])rogreas  being  indicated  b}'  a  reddish  blush  of  the  skin.  In 
some  instances,  metastatic  abscesses  form  in  different  parts  of  the  body,  particularly 
in  the  subcutaneous  cellular  tis.sue  around  the  larger  joints,  if  not  also  in  the  joints 
themselves.  The  sjTnptoms  soon  assume  a  tjphoid  character,  the  mind  wanders, groat 
soreness  is  felt  in  the  muscles  and  articulations,  the  patient  complains  of  excessive 
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prostration,  and  death  generally  follows  in  from  six  to  eight  days  from  the  commence- 
ment of  the  invasion. 

The  treatment  consists  in  the  a[)i>Iicatiou  of  leeches,  blisters,  and  iodine  along  the 
course  of  the  vein,  and  the  exhibition  of  calomel  and  oijium,  with  the  twofold  object 
of  bringing  the  system  promjitly  iuuIlt  the  influence  of  mercury,  ami  allaying  pain 
and  promoting  sleep.  Abslniclion  uf  l>loo<l,  except  by  leeches,  is  alwajs  prejudicial. 
Purgatives  and  antimony  must  always  be  avoiik-d.  If  abscesses  fonn,  they  must  be 
promptly'  and  thorougbly  opened.  Dili'usible  stimulants,  tonics,  milk  pmich,  and 
beef  essence,  with  an  abundance  of  fresh  air,  are  the  proper  remedies,  in  the  event 
of  great  and  rapid  exhaustion.  Should  recovery  take  place,  sorbefaeients  will  be 
re<juired  to  promote  the  removal  of  eflused  fluids  in  and  around  the  dise^ised  vein, 
■which,  however,  despite  our  trcatuu-nt,  usuidly  remains  impervious. 

«.  Anijeioleueitis  is  usually  pmdiiced  by  tlie  same  causes  as  phlebitis,  which  it 
also  resembles  in  its  nature,  progress,  and  symptoms.  The  morbid  fiction,  still  more 
than  in  the  latter  disease,  has  a  tendency  to  extend  up  the  limb,  the  course  of  the 
affected  lymphatics  being  indicated  by  reddish  lines,  very  narrow,  and  exquisitely 
tender  on  pressure.  The  dise.ise,  which  generally  occurs  in  a  mild  form,  requires  the 
same  treatment  as  phlebitis,  with  which  it  is  occasionally  associated. 

I.  Puncture  of  a  nerve^  whether  it  be  a  trunk  of  considerable  size,  or  a  mere 
thread-like  filament,  may  prove  to  be  a  very  serious  accident.     The  nature  of  the 
injurj'  is  always  indicate<l  by  a  peculiar  stinging,  burning,  or  pricking  pain,  and  a 
sense  of  numbness,  creeping,  or  formication  in  the  distal  portion  of  the  lirah.    When 
ver3'  severe,  the  local  distress  may  be  atteinied  with  a  certain  degree  of  shock  and 
a  tendency  to  syncope,  which,  however,  geneially  soon  pass  oti".     Very  unjileasant 
secondary  symptoms  sometimes  succeed  this  accident,  ul  a  period  varying  from  seve- 
ral weeks  to  several  months.     One  of  the  most  commnn  and  rlistressing  of  these  is 
neuralgia,  often  occurring  in  regular  paroxysms,  as  neuralgia  from  ordinary  <':uises  in 
other  situations.     The  disease  is  then  liable  to  be  exceedingly  severe  and  obstinate, 
often  n^sisting,  for  months,  and  even  jears,  the  best  directed  efforts  nt  relief.     In  the 
cases  which  have  fallen  under  my  oliservation,  it  has  usually  been  accompjinied,  espe- 
cially in  its  earlier  stages,  with  considerable  swelling,  numbness,  and  stiffness  in  the 
distal  portion  of  the  lirah,  together  with  exquisite  tenderness  on  jiressure  along  the 
course  of  the  affected  nerve.     I  have  never  known  tetjinus  to  follow  this  accident,  hut 
ftuch  an  occurrence  is  not  impossible,  particularlj'  in  a  person  of  a  nervous,  irrit.nble 
temperament,  laboring,  at  the  time  of  the  injurj^,  under  disorder  of  the  digestive 

The  milder  effects  of  this  injury  nsnally  pass  off  in  a  very  short  time  without  any 
remtdial  measures,  sinijily  hy  attention  to  rest  and  ele\ation  of  the  limb.  When  the 
ca«e  is  obstinate,  recfuirse  is  had  to  anodyne  and  astringent  fomentations,  the  appli- 
oaiion  of  iorline  and  even  bJistera,  purgatives,  light  diet,  tind  other  antiphlogistic 
mcnns.  The  bandage  is  often  of  great  service,  especially  when  there  is  considei-able 
sftlling.  When  the  pain  is  of  a  neuralgic  ebanieter,  quinine,  strychnia,  and  arse- 
nious  aciil  will  be  indicated,  and,  if  given  persistently,  and  in  suitable  quantities, 
fill  be  of  immense  benefit.  When  the  suffering  is  extremely  violent  and  intractable, 
till' In-fit  remedy-  is  division  of  the  affecteil  nerve,  as  near  as  possible  to  the  seat  of 
the  injury,  by  the  subcutaneous  method  ;  or,  when  this  is  impracticalile,  by  esjiosing 
the  nerve  first,  and  then  severing  it.  Occasionally'  it  becomes  necessary  to  remove 
*  small  portion  of  the  aiTected  nerve,  especially  if,  as  now  and  then  happens,  it  is 
ex[>aniled  into  a  little  nodule,  or  is  exquisitely  tender  and  sensitive  on  pressure. 

C  A  wound  of  the  brnchiaf  arlt'ni  is  always  a  very  serious  accitlcnt,  and  is  proiia- 
Wy  ranch  more  frequent  than  is  generallj'  suppose<l.  The  injury-  may  be  very  slight, 
aiiioiinting  to  a  mere  puncture,  or  it  may  Ik-  several  lines,  haif  an  inch,  or  even  an 
"><'li  in  extent,  as  in  a  case  under  my  observation  some  years  ago.  The  direction  of 
the  Wound  maybe  oblique,  hineitudin.il,  or  transverse,  according  to  the  manner  in 
"hidi  the  instrument  is  held  at  the  time  of  the  operation.  Occasionally  the  artery, 
^iistf-nd  of  being  pierced  or  staiibed,  as  it  ordinarily  is,  is  transfixed;  a  circumstance 
'uieh  always  seriously  complicates  the  case. 

The  immediate  effect  of  this  accident,  which  is  always  denoted  by  the  impetuous, 
f"'lUtory  nature  of  the  stream,  and  by  its  scuirlet  conq^Iexion,  is  to  send  the  Mood 
into  the  connecting  cellular  tissue,  forming  a  soft,  dark-colored,  circumscribed  tumor, 
Of  R  diffused  swelling,  which  may  involve  the  greater  portion  of  the  anterior  surface 
^  Uie  limb  from  tbe  middle  of  the  forearm  to  within  a  short  distance  of  the  axilla. 


470 


MINOR    SURGERY. 


CHAP.   XIT, 


Fig.  158. 


'^ 


0 


BiMdIagtt  (h«  JpgQitr  VelD. 


Such  au  occurrence  is  always  formidalile  in  its  character,  alarming  to  the  patient, 
embarrassing  to  the  surgeon,  and  liuiile  to  be  followed  bj-  tlie  worst  consequences. 

The  treatment  of  this  accident  is  by  syslennitic  couipression,  when  the  oi)e«iiig  is 
small,  and  by  ligation  of  each  extremity  of  tiie  artery,  when  it  is  large. 
•     Jikediug  of  the  Jufjular  Vtin. — Tbe  opening  of  this  vessel,  fig.  15S,  may  become 
necessary  in  cases  of  great  nrgency,  as  in  sudden  and  severe  apoplectic  seizures^ 

and  ill   violent   iullammation  of  the  braiik  ^ 
eye,  and  car.     In  general,  however,  it  ma>»^ 
be   dispensed   with   even    here,   the    requi. — 
site  quantity  of  blood   being    more   easil^^ 
obtainable   at   the  Ixjnd   of   the  arai.     Th^^ 
patient's  head   being  firnilj*  .siipjKjrtttx^l   ui>ou 
a  [tillow,  and  inclined  a  little   upwards  .inc^ 
towards  the  opposite  side,  the  vein  is  mnd^ 
to  rise  by  pressure  with  the  finger  or  tfauni>>, 
applied  immediately  above  tlie  clavicle.    The 
lancet  is  then  introduced  about  midway  be- 
tween this  point  and  the  jaw,  and  carrier! 
ob]if|uely  upwards  and  outwards,  so  as  to 
divide   the   fibres  of   the   platysma    myoid 
muscle  crosswise  instead  of  vertically,  as  tb La 
affords  the  edges  of  the  wound  a  much  better 
chance  of  retracting.     A  pasteboard  trough 
or  glass  tube  may  be  used  to  guide  the  blood 
into  the  receiver.     The  pressure  below  the 
Ibrifico  should  not  l>e  removed  until  the  oiieration  is  completed,  lest  air  should  pass 
into  the  vein,  and  thus  destruy  life.     The  requisite  quantity  of  blood  having  been 
drawn,  the  wound  is  covered  with  a  few  strips  of  afUiesive  plaster,  aided,  if  need  be, 
by  a  compress  and  bandage  carried  round  the  neck  and  shoulders. 

I?leediiig  .it  this  vein  in  the  child  is  jjeculiarly  embarrassing.  The  best  mode  of 
perf<irinirig  it  is  to  place  the  patient's  head  between  the  surgeon's  knees,  the  body 
and  litnlis  being  firmly  held  by  the  nurse,  otiierwise  the  blood  will  not  only  flow  very 
imperfectly,  but  spirt  over  every  one  present.  The  vein,  compressed  against  the 
first  ril>,  should  be  opened  quite  freely.  A  compress  and  a  few  adhesive  strips, 
lightly  applied,  constitute  the  |>roper  dressing. 

llleeding  at  tliis  vessel  in  the  child  is  not  practised  aufliciently  oflen.  It  is  j>ar- 
ticularly  applicable  to  violent  allections  of  the  brain,  larynx,  and  lungs,  and  might, 
in  most  cases,  advantageously  take  the  place  of  venesection  at  the  bend  of  the  arm, 
the  veins  of  which  are  generally  opened  with  great  difficulty,  especially*  in  very  fat 
suVijccts. 

Bh-edinrj  at  the  Ranine  Vein. — Bleeding  at  this  vessel  was  formerly  quite  fash- 
ionable, and  is  no  <iouht  entirely  too  tnuc!i  neglected  at  the  present  day.  It  is  said 
to  have  been  ]>erfornied  by  tlie  elder  Meslivier,  during  a  practice  of  twenty  years, 
nearly  fifteen  hundred  times,  and  generally  with  ver}'  gratifying  results.  It  is 
alluded  to  by  many  of  the  older  writers,  but  was  in  great  me-isure  forgotten  tmtll 
attention  was  recalled  to  it  by  Cruveilhier.  The  ojwration  has  been  found  particularly 
serviceable  in  acute  affections  of  the  tongue  and  salivary  glands,  the  tonsils,  palate, 
fauces,  larynx,  and  lymphatic  glands  about  the  jaws  and  throat.  The  two  veins 
may  be  opened  in  immediate  succession,  or,  if  the  case  present  no  special  urgency,  one 
aUnie  in.ay  be  [lunctured  ;  and,  as  they  lie  ionnediately  l>eneath  tlie  transparent  mucous 
membrane,  at  the  side  of  the  frenum,  the  operation  ma^*  alwaj-s  be  performed  without 
any  risk  to  the  ranine  arteries.  The  incision  may  be  transverse,  and  extend  com- 
pletely across  the  vessel,  as  suggested  by  Aran,  or  it  may  be  made  in  the  direction 
of  its  length,  which,  perhaps,  is  generally  preCerable,  as  the  blood  will  then  issue  in 
a  larger  stream  and  for  a  longer  time.  In  this  way  several  ounces  of  fluid  may 
usniilly  be  readily  obtained.  The  bleeding  may,  if  necessary,  be  encouraged  by  rinsing 
the  mouth  frequently  with  warn]  water.  If  the  discharge  is  more  copious  than  ia 
desirable,  a  lum])  of  tee  laid  itmler  the  tongue  will  generally  promptly  arrest  it. 

The  patient,  during  the  o|>eration,  should  sit  upon  a  chair  or  the  edge  of  the  bed, 
an<l  the  tongue  ahouid  be  gently  pressed  against  the  incisors  of  the  upper  jaw.  In 
chihiren,  it  will  generally  be  necessary  to  draw  the  tip  of  the  organ  out  of  the  mouth 
with  a  dry  cloth. 
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I   have  thus  briefly  describtU  tliis  operatiun  in   ihe  Fig.  150. 

belief  that  it  may  often  be  aiivniitageoiisly  practised  in 
(Jjc  olu88  of  oases  above  alluded  to.  It  certainly  deserves 
to  be  revived. 

G.  Arliriolomy. — This  ojxiration  is  occasionally  neces- 
garV  iu  urgent  affections  of  the  brain  and  eye,  and  ia 
nau^ll.V  i)erforined  upon  the  anterior  brancli  of  the  tem- 
portil  artery,  a  vessel  whicli  ]K)sse.s8e.s  tlie  tvvofol<l  ud- 
vt^nto^  of  being  very  superficial,  :ind  at  the  same  time 
Testing  upon  a  resisting  bone.  Feeling  for  the  artery, 
ill  front  of  the  temple,  the  surgeon  employs  firm  pressure 
np«>ii  it  with  the  finger,  so  as  to  steady  it  properly,  while 
\je  makes  the  re<iuisite  incision  with  it  mnnW  bistourj-, 

carried  ohliquelj'  across  the  vessel,  care  being  taken  to 

cut  tbe  parts  in  such  a  manner  as  to  admit  of  a  full  and 

rapiJ  strc.im.      A   sutlicient    amount   of   blof>d    having 

flowed,  the  artery  is  coni])lote]y  divided,  in  order  that  its 

entn-milics  may  retract,  and  thus  prevent  the  formation  of  an  aneurism,  an  effect  of 

which  I  have  sevu  several  exan\]iles.     A  small  thick  compress  is  then  phu-ed  upon 

Ihi'  wound  and  firinl3-  secured  by  a  bandage,  carried  round,  tbe  head  in  the  manner 

reprt'Seuted  in  fig.  159. 

SECT.  V. — TRANSFUSION  OF  BLOOD. 

Transfusion  of  bloo<l  from  the  veins  of  one  person  into  those  of  another  is  impera- 
tively ileumnded  when  a  patient  is  rapidly  sinking  from  hemorrhage,  whether  the 
it'tult  of  disease,  accident,  or  operation.  It  has  hitherto  been  more  particularly 
employed  in  profuse  and  exhausting  flooding,  and  there  arc  numerous  eases  upon 
record  where  it  was  thus  in^tniuieuLnl  in  preserving  life.  Iii  such  an  event  it  is  the 
luHl  resource  of  the  obstetrician,  and  no  one  should  hesitate  to  perfonn  it,  even 
allliough  the  woman  should  iiterally  be  in  the  net  of  dying,  or  when,  to  borrow  the 
iaiiguiitro  of  an  emiueut  writer,  '*the  vital  spirit  is  fltiltcriiig  with  tremulous  delay 
upon  the  lip."  lnstc:ul  of  blocKl,  saline  fluid  is  sonietiines  transfused,  as  in  attacks 
of  Asiatic  cholera,  attended  with  excessive  prostration,  consequent  upon  the  rice- 
ffaicry  discbarges  from  the  bowels  efliectually  draining  the  vessels  of  their  serous 
conttnts. 

The  oi)eration  in  question  requires  gi-eat  care  and  skill  for  its  successfu!  execution. 

TIjc  chief  danger  to  be  guarded  ngain.st  is  the  entrance  of  air  into   the  vein,  the 

smallest  quantity  of  which  might  jjrove  destructive.     As  ordinarily  performed,  it  is 

titcessary  to  have  at  hand,  bi-sides  a  lancet,  a  tumbler  and  a  glass  syringe,  t!ie  latter 

wing  iu  complete  working  order.     The  person  from  wliom  tlie  blood  is  t:iken  must 

t*  in  good  health,  and  free  from  all  constitutional  taint.     The  arm  being  tied  up, 

*D(i  the  vein  opened,  the  blood  is  allowed  to  fall  into  tbe  tumbler  as  it  stands  in  a 

oasiu  of  water,  at  n  temperature  of  about  100",  lest  the  fluid  should  coagulate,  and 

^"tis  become  unfit  for  use.     As  soon  as  alxnit  two  ounces  have  been  drawn,  it  is 

'"pketl  up  into  tbe  syringe,  the  uokzIc  of  which  is  then  inserted  into  the  iiatient's 

5*'n,  the  median  basilic,  for  cxain[>le,  previously  exjtosed  by  an  incision  at  lea.st  an 

^iich  in  length,  and  raided  uim.u  a  luobe.     Ju  this  munner  one  portion  after  another 

^  Cautiously  tlirowu  in  until  from  twelve  to  sixteen  ounces  have  been  transfused,  a 

Q'^Mitity  which  it  will  seldom  be  judicious  to  exceed.     Should  the  pulse  fljig  during 

^"e  oiHjration,  or  convulsive  tj'emors  arise,  the  proceeding;  must  immediately  be  sus- 

l'<^n,ded,  as  it  is  an  evidence  tliat  iujury  instead  of  benefit  is  accruing. 

A  great  number  of  contrivances  iiave  lK?en  devised  for  imparting  to  this  operation 
*  ttiore  scientific  character  than  when  it  is  performed  witli  the  ordinary  syringe.  The 
'"'^Ihod,  however,  here  described  will  generally  be  found  to  answer  every  purpose, 
^<^**lbining,  as  it  does,  Himplicity  with  convenience  and  safety. 

^'hen  greater  nicety  is  aimed  at,  the  apparatus  re|>resented  in  fig.  160,  and  con- 
't^tjcted,  at  my  suggestion,  by  Mr.  (Jeinrig,  tuny  be  used.  It  consists  of  n  email 
^^pping-glass  and  syringe,  with  a  gnm-eln.stic  tube,  about  eighteen  inches  long, 
"^»vnig  a  stopcock  at  its  distal  extremity,  which  is  surmounted  with  a  nozzle  cut  off 
^Vj|i,|ii<']y,  like  the  barrel  of  a  pen.  The  patient's  vein  having  been  exjiosed  by  an 
"icision  and  freely  opened,  the  nozzle  is  inserted  into  it,  and  securely  held  by  an 
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assistant.     A  vein  is  then  punctured  in  a  healthy  person's  arm,  but  the  blood  id 
restrained  from  flowing  by  the  prcsfearc  uf  the  finger  applied  some  distance  below, 

Fig.  160, 
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Antbor'n  TranafaalDg  Appwatiu. 

until  the  cup  has  been  placed  over  the  orifice  and  exhausted  of  air  by  means  of  the 
syringe.  As  soon  as  this  has  been  dvivi,  llie  stopcock  is  turned,  so  as  to  permit  the 
fluid  to  pass  re:idily  from  one  vessel  into  the  other. 

Professor  llueter,  of  UreifswaUl,  has  recently  ailvottated  arterial  transfusion. 
From  an  experience  of  four  cases  of  venous  transfusion  and  eight  of  arterial,  be  is 
convinced  that  in  the  latter  method  the  blood  is  convejed  to  the  heart  more  slowly 
and  equ.nbly  than  in  the  former,  in  which  the  sudden  disturbance  of  the  circulation 
has  occasioaally  been  the  cause  of  detitb.  Another  advantage  possessed  by  aiterial 
transfusion  is  that  if  a  small  tiuantity  of  air  gains  admission  into  the  current  of 
blood,  it  does  no  barm,  but  is  absorbed,  at  the  same  time  that  the  dangers  of  phlebitis 
are  thus  avoided. 

Tlie  radial  artery  above  the  wrist,  or  the  posterior  tibial  under  the  malleolus,  should 
be  isolated  to  the  extent  of  about  an  inch,  and  be  stirrouiubKl  by  four  ligatures,  one 
of  which  is  intended  as  a  reserve  ligature  in  case  of  accident  to  the  others.  The 
thread  nearest  the  heart  is  first  tied,  and  tlie  syringe  having  been  filled  with  blood, 
the  periplieral  ligature  is  somewhat  tightened,  to  cut  off  the  collateral  supply  of 
blood.  At  this  moment  the  artery  is  divideil  througli  about  half  of  its  caliber  with 
the  scissors,  and  into  the  gaping  wound  the  i^oint  of  the  syringe  is  inserted  and 
secured  by  the  third  ligature.  The  second  thread  being  then  loosened,  the  piston 
of  the  syringe  is  put  into  action,  and  when  the  injection  is  completed,  the  thread  is 
Iiermaneutly  tied  as  an  ordinary  ligature.  Tlie  artery  itself  is  divided  close  to  the 
central  and  peripheral  threads,  and  the  portion  attached  to  the  canula  of  the  syringe 
removed  with  it. 

BBOT.  VI. — HYPODEBMTC  INJE0TION8. 

To  Dr.  Alexander  Wood,  of  Edinburgh,  the  profession  is  mainly  indebted  for  hav- 
ing utilisced,  if  not  actmillj'  origiuated,  the  hypodermic  method  of  treatment,  now  so 
widrly  iind  so  successfully  emplnyeil  in  this  and  other  countries.  Its  great  certainty 
renders  it  a  most  valuiilfle  resource  in  miiny  cases  and  forms  of  disease  that  could 
hardly  be  reached  in  any  other  way,  wiiile  the  efl'ect  ol  tlie  remedies  thus  emploj'ed  is 
far  more  rajti'l  and  powerful  than  when  the  same  articles  arc  administered  by  the 
mouth  or  the  rei-tum. 

The  medicines  tliiit  are  most  commonly  used  in  this  way  are  anodynes ;  but  they 
need  not  necessarily  be  of  this  character,  as  various  other  agents  may  be  equally 
successfully  injected.  Arsenic,  strychnia,  quinine,  atropia,  aconite,  belladonna,  and 
kindred  articles  ure  daily  thrown  under  the  skin,  and  the  list  of  remetlies  thus  intro- 
duced into  tl>e  system  will  no  doubt  be  eventually  very  much  extended.  Subcuta- 
neous injections  of  quinine  huve  been  very  successfully  employed  in  numerous  cases 
of  intermittent  fever,  a  solution  of  five  grains  thus  administered  being  fully  as  effi- 
cacious as  five  or  sis  times  that  quantity  given  in  the  usual  manner,  at  the  same  time 
that  relapses  are  much  less  frftpicnt.  Arsenic  has  been  sirailarl}'  employed.  In  the 
nocturnal  incontinence  of  urine  of  children  few  ivniedies  are  so  eflicncious  as  sulicu- 
taneous  injections  of  belladonna  Morjthia  introiluced  under  the  skin  generally  dis- 
pels the  raoHt  agonizing  pain  of  every  description  within  a  few  minutes.  Excessive 
gastric  irritability  is  usually  promptly  allayed  by  this  method  of  medication;  on? 
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Jtno'W  of  no  remedy  that  so  speedily  and  effectually  relieves  the  intolerable  auguish 
cau»ed  b}'  tbe  twitchiug  ol*  the  muscles  iu  fractures,  dislocations,  amputations,  resec- 
tions, gunshot  wounds,  and  inflammation  of  the  joints,  espueially  coxalgia.  Spasm 
of  -^lic  eye  after  the  operation  for  cataract  and  artificial  pupil  genera!l3'  yields  in  a 
kpect-xliarly  hapjjy  Qiauuer  to  aior[>bia  employtx!  iu  tliis  way.  Of  late  the  iiypodermic 
ijnjot;'''*^"  of  bichloride  of  mercury  has  met  with  a  good  deal  of  fovor  as  a  remedy  in 
|je    treatment  of  constitutional  syphilis. 

Xn  using  any  inetlicine  h^podurraicaliy,  it  is  of  the  utmost  importance  to  remember 
hat;  the  quantity  required  is  much  less  than  when  the  same  article  is  given  by  the 
[BtoTXiach  or  the  rectum.  Thus,  even  when  a  patient  is  in  great  agony,  a  quarter  of  a 
'  grE«Xn  of  morphia  may  usually  he  considered  as  n  fiiil  dose,  wliereaa  double  that  qnan- 
lity  might  l:>e  required  if  administered  in  the  ordinary  manner,  and  so  with  all  other 
ag*?nta  whatever.  Repetition  may  l)e  safely  etTected  several  tunes  in  the  tweiity- 
lour  hours;  or,  in  urgent  cases,  as  when  there  is  intense  pain,  in  r:ipi<l  succession. 

'Fhe  operation  is  performed  witli  a  portable  syrinfxe,  fig.  161,  capable  of  holding 
ibout  one  drachm  of  fluid,  and  furnished  with  a  slender,  delicate  nozzle,  bevelled  otf 
obliquely  to  a  very  sharp  point.     Some  practitioners  prefer  a  gra- 
doated  instrument,  but  I  do  not  think  that  such  a  contrivance  pos-  Fig.  161. 

sesscs  any  advantages  whatever  over  the  ordinary  one.  In  perform 
lug  the  operation,  a  fold  of  skin,  pinclied  up  with  the  thumb  and 
forefinger,  is  pierced  at  the  base  with  the  8har|>  point  of  the  nozzle, 
whiel)  is  then  puslied  on  into  the  cellular  substance  beneath,  followed 
by  the  medicated  fluid.  The  moment  the  mstrument  is  withdrawn 
» finger  is  placed  upon  the  puncture,  and  with  another  finger  the 
fluiil  is  pressed  about  until  the  elevation  produced  by  it  has  been 
completely  effaced,  as  the  object  is  to  promote  its  speedy  absorption 
hy  bringing  it  into  contact  with  as  large  an  amount  of  tissue  as  pos- 
siMc  The  medicine,  whatever  it  may  be,  is  mixed  with  nearly  a 
•Irachrn  of  cool  water,  and  great  care  is  taken  that  there  is  no  air 
iatroiluced  along  with  it.  It  is  not  at  all  important  that  the  place 
selected  for  the  operation  should  be  near  tlie  seat  of  the  pain  or  of 
Llie  disease  for  which  it  is  performed ;  the  moat  convenient  points 
are  the  back  of  the  arm  and  the  corresponding  part  of  the  forearm, 
wbere  there  are  no  large  veins,  which  must  always  be  avoided,  lest 
tlicmeilicine,  passing  directly  into  the  circulation,  should  endanger 
life  by  the  rapidity  and  violence  of  its  action.  F'or  the  same  reason,  Hypodermic  Syringa. 
if  a  very  potent  remedy  l)e  used,  the  injection  should  be  performed 
verj'  slowly,  so  that,  if  unpleasant  symptoms  arise,  the  operation  may  at  once  be 
stopped,  or  tlie  fluid  be  even  sucked  out. 

Uy|xjdermic  injections  are  not  always,  so  far  as  the  tissues  where  they  are  made 
»re  concerned,  wholly  harmU'ss,  esjieciaHy  when  they  contain  irritating  subHtanees. 
A  number  of  cases  of  tt?taniis,  indnccnl  by  hy|)odermio  injections  of  quinine,  dissolved 
iu  wskr  with  the  aid  of  a  little  aromatic  sulpljuric  acid,  for  the  cure  of  intermiltent 
fever, have  been  reported;  and  instances  in  which  the  puncture  made  in  the  operation 
was  followed  by  erysipelas,  painful  ulcers,  and  other  distressing  local  etfecLs  have 
bwm  witnessed  by  dillerent  observers. 


Pig,  162. 


BBCT.  VII VACCINATION. 

Tile  surgery  of  vaccination  is  very  simple.  It  may  be  performed  cither  with  lymph, 
removed  between  the  sixth  and  ninth  day;  or,  what  answers  nearly  equally  well,  with 
th*  dried  scab  rubbed  n|i(ui  a  plate  of  glass,  with  tepid  water,  until 
'''  18  of  a  thin  consistence,  and  of  a  very  pale  milky  hue.  The 
"latkr  is  taken  up  with  the  point  of  a  sharp,  narrow  lancet,  repre- 
i*uM  in  fig.  li>'2,  a  teufdomy  knife,  or  a  common  needle,  and  in- 
*«"teil  into  the  skin  on  tlie  outer  surface  of  t!ie  arm,  just  below  the 
•leltoid  muscle,  or  on  the  outer  and  upper  part  of  the  leg  at  a  suit- 
11*4' distance  from  the  knue,  at  two  spots,  oach  about  the  diameter 
*f  B  thret*-eent  piece,  and  siitHciontly  apart  to  prevent  them  from 
tuning  together  during  the  height  of  the  resulting  inflammation, 
'lie  impregnation  may  be  effected  by  a  number  of  little  punctures, 
'•y  tbree  or  four  superficial  incisions,  or,  simply,  by  a  slight  abrasion       vwwrtn*  Lmoei. 
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of  the  epidermis.  Whatever  uittbud  be  adopted,  no  blood  should  be  drawn,  as  it 
might  wasli  awa)-  the  vacfine  matter.  Wbeii  the  operation  is  perlbriued  with  lymph 
taken  up  on  bits  of  ivory,  a  procedure  which  some  practitioners  prefer  to  any  other, 
the  pouita  should  be  lield  for  a  few  seconds  iu  the  steam  of  llot  water,  aud  tbeu 
rubbed  upon  the  raw  Hurfaee. 

Tlie  wound,  ou  the  ibiid  day  after  a  successful  operation,  is  found  to  be  slightly 
iullainfd  aud  elevateil ;  and  on  the  fifth  day  a  charucteristie  vesicle  appears,  of  a 
beautiful  pear  I -colored  aspect,  circular  or  oval  in  shape,  and  occupied  by  a  drop  of 
thin,  limpid  fin  id.  On  the  eighth  day  the  vesicle  is  iu  its  greatest  perfection;  it  is 
now  somewhat  of  a  yellowish  hue,  distinctly  cellulated  in  structure,  very  prominent, 
slightly  unibilicated  at  tiie  centre,  and  surrounded  by  a  circular  areola,  the  skir 
around  l)eing  intlamed,  tense,  ami  painful.  Occasionally  considerable  swelling  of  tite 
glands  of  tlie  axilla  exists.  The  constitution  is  now  thoroughly  implicateil,  and,  asi 
a  u(msequence,  the  patient  is  feverisli  and  restless.  On  the  eleventh  day  the  areola 
begins  to  fade,  ami  the  vesicle,  which  usually  spontaneously  bursts,  gradually  dries 
up  into  a  hard,  brownish,  circular  scab,  which,  dropping  off  from  the  eighteeuth  to  the 
twenty-first  day,  leaves  behind  it  a  small,  rounded,  pitted,  aud  indelible  cicatrice, 
attesting  the  success  of  the  operation. 

Vaccination  may  Ite  performed  as  early  as  the  sixth  week  after  birth,  and  at  all 
periods  of  life  subsequently.  If  the  cliild  is  sickl)',  the  genertd  health  should  pn- 
viously  be  amended,  particularly  if  there  be  any  eruptive  disease.  Some  persons 
evince  the  most  remarkable  insusceptibility  to  the  influence  of  the  vaccine  virus. 
I  have  seen  a  number  of  cases  in  which  the  oj)eration  was  performed  upwards  of 
twenty  times  before  it  finally  succeede<l.  Healthy  children  afl'ord  the  best  l^-mph, 
and  the  matter  of  primary  is  more  energetic  than  that  of  secondary  vaccination. 

The  bad  effects  of  the  operation  are,  1st,  too  much  local  action,  the  int1.<)mmatioQ 
sometimes  assuming  an  erysipelatous  character;  2dly,  severe  inflammation  of  the 
axillary  glands ;  3dly,  ulceration,  or  even  gangrene,  at  the  seat  of  the  vesicle,  leaving 
a  sore  which  is  occasionally  very  tedious  in  healing;  4thl3',  a  licbenous  or  roseolar 
eruption,  attended  with  distressing  itching,  and  often  considerable  swelling;  and, 
5tlily,  an  appearance  of  vesicles  upon  the  general  surface,  resembling  those  of  vari- 
cella, or  even  tliose  of  genuine  cowpox.  The  regular  development  of  vaccinia  is 
sometimes  retarded  by  the  preoccupation  of  the  system  by  other  affections,  as 
measles  and  scarl.atina. 

It  is  impossible  to  exercise  too  much  care  in  the  selection  of  vaccine  virus.  To  a 
want  of  this  precaution  may  be  ascribed  most  of  the  bad  eflects  that  follow  the  ope- 
ration. A  numljer  of  well-authenticated  cases  have  been  recorded  during  the  last 
ten  years  in  which  it  gave  rise  to  syphilis. 

The  effects  of  vaccination  are  so  me  limes  completely  lost,  in  the  proportion,  proba- 
bly, of  about  forty  persona  in  one  thousand.  It  is  for  this  reason  that  the  operation 
should  occasionally  be  repeated. 


SECT.  Vlll. — COUNTER-IRRITATION. 

Counter-irritation  may,  as  stated  elsewhere,  be  established  in  various  ways,  as  by 
ruliefaoients,  vesicants,  and  dry  cupping;  but  when  the  object  is  to  make  a  deep  and 
1)101  raeted  impression,  the  means  usually  selectt-d  are  the  permanent  blister,  the  setou, 
and  the  issue.     Sometimes  the  moxa  and  acupuncturation  are  employed. 

1.  ]i)jf>e/acri^ni.f. — A  rulieftieient  effect,  or  temijorary  irritation  of  the  skin,  may 
readily  lie  produced  by  a  great  variety  of  articles,  as  mustard,  amraoniated  liniments 
or  unguents,  spirit  of  turpentine,  chloroform,  hot  water,  and  the  hot  iron.  The 
latter,  in  the  form  of  the  objective  cautery,  as  the  French  term  it,  consists  in  pass- 
ing a  jiiece  of  iron,  heated  perfectly  white,  rapidly  over  the  surface  at  a  distJiuce 
of  three  to  five  inches.  The  skin  liccomes  almost  instantly  red,  and  if  the  application 
be  continued  for  a  few  minutes,  vesication  follows. 

Mustjird  is  generally  fl[iplied  in  the  form  of  mustard  paper,  kept  for  ready  nsG  by 
the  ai*uthecary,  ami  cut  into  suitalOe  strips  as  it  is  needeil.  A  mustard  plaster  may 
be  made  of  mustard  flour,  mixed  with  water  at  a  temi)eraturc  of  90'^  to  100'.  If 
the  water  is  too  hot  it  will  coagulate  the  albumen,  and  if  too  cold  it  will  pre^ 
disengagement  of  the  oil  u|)on  which  the  irritating  properties  of  the  mustard 
As  more  or  less  of  the  mustard  is  liable  to  adhere  to  the  fekiu.  the  best  plan  uhvavs 
is  to  interpose  a  layer  of  gauze,  or  very  thin  muslLu,  wrung  out  of  warm  wal 
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The  time  rliu-ing  which  the  application  should  be  continued  must  vary,  on  an  average, 
from  ton  to  twenty-  minutes,  acconling  to  the  elfect  desired.  Great  care  must  be 
exercised  in  the  use  of  sinnpisms  in  children  and  in  [lorsons  generally  of  very  deli- 
cate ttkin,  as  well  as  in  patients  wi>rii  out  by  (Hsease  sitid  intuinperauce,  ulluTwise 
wrious  mischief  may  ensue.  Tlie  smarting,  hiiniintj  pain  wjiirh  so  often  follows 
tkir  application  is  commonly  promptly  relieved  Ity  had  water,  olive  oil,  or  ice  water. 
A  very  useful  and  speedy  nilitfacicnt  action  may  he  produced  by  means  of  Dr. 
Corrigan's  button  cauter3-,  tig.  I)j3,  heated  in  the  Hame  of  a  spirit  lamii  until  the 
forefiii|:er,  resting  ui>on  the  shank  of  the  instruraeiit  near  the  <lisk,  begins  to  Feel 
ancoinfortably  hot,  the  jjeriod  usually  required  not  exccediiif;  a  «jiinrter  of  a  minute. 
As  soon  as  it  i3  read}',  it  is  applied  aa  quickly  as  possible,  the  skin  being  tipped  suc- 
cessively, at  intervals  of  half  an  ijich,  over  the  whole  of  the  alfected  part,  whith  soott 
Msiitnes  a  bright  red  appearance,  and  l)ecomes  the  seat  of  a  glowing  sensation.  The 
disk  of  the  instrument  is  half  an  inch  in  diameter  by  three  lines  in 
thickness,  with  a  flat  surface,  and  a  thick  iron  wire  shank,  two  inches  Fig.  103. 

in  length,  and  inserted  in  a  small  wooden  liandle.  fh 

2.  Dry  Cupjiing. — Drj'  cuiv|iiiig  is  occasionally  employed,  espe- 
dallj  in  chronic  alTectious,  in  which  it  is  otlen  of  great  value.  The 
sir  being  exhausted,  as  in  the  more  common  operation,  the  cnp  is 
allowed  to  remain  on  the  part  ibr  a  period  varying  from  thirty  to 
forty-five  roinutes.  At  the  end  of  this  time  it  will  generally-  \>c  foimd 
tlial  there  is  ;iot  only  a  marked  afflux  of  blood,  but  likewise  more  or 
loss  vesicition  of  the  skin,  objects  wliieh  the  ptaclitioner  should 
alirays  endeavor  to  attain  whenever  lie  advises  such  an  operation; 
for,  unless  it  be  performed  efficiently,  no  benefit  whatever  will  be 
likely  to  result  from  it. 

Dry  cupping  is  p:irticidarly  serviceable  in  chronic  disease  of  the 
brain  and  spuial  cord,  the  thoracic  and  a1j<lomiiial  viscera,  and  the 
Inr^r  joints.  The  number  of  cups  employed,  and  t!ie  repetition  of 
tbc  n|)eration,  must  of  course  be  regulated  by  the  exigencies  of  the 
imrtionlar  case. 

An  instance  was  communicated  to  me,  in  1862,  rn  which  this  ope- 
rstion  was  followed  by  gangrene.  The  patient,  a  soldier,  was  alfccled 
with  typhoid  fever.  Four  dry  cups  were  applied  over  the  lower  p:irt 
of  tbe  spine,  where  they  were  retained  for  ten  minutes.  The  surface 
soon  hcgan  to  assume  a  livid  aspect,  and  the  integtiment  included  in  t^vo  of  the 
CTpi  sloughed  out  to  the  depth  of  a  quarter  of  an  inch,  the  others  suffering  in  a  less 
degrif. 

3.  Perviatient  Blinfrm. — A  permanent  blister  is  made  by  letting  the  fly  remain  on 

the  skin  an  unusual  length  of  tiin«*,  and  then  divesting  the  part  of  epidermis.      It  is 

cap.'ilile  of  furnishing  a  fre*.*  discbarge  of  pus,  which  may  often  be  maintained  for  a 

foiiif  time,  either  by  the  oeeasionid  reap|>licHlion  of  the  fly,  or  by  means  of  some 

ifritating  ointment,  as  the  savin  or  mezereon ;  or,  what  T  prefer,  an  ointment  com- 

Posicfl  of  an  ounce  of  lard  and  three  to  eight  drops  of  nitric  acid.     Whatever  article 

'H?  tis«^,  the  surface  shoiihl  be  constantly  protected  with  an  emollient  poultice  or  tbe 

"■arm  water-dressing,  otherwise  the  sore  will  become  exce9sivt;ly  irritable,  and  cease 

^•^  furnish  the  desired  discharge.     Whenever  the  secretion  begins  to  slacken,  a  little 

**f  imy  of  the   unguents   here  mentioned  may  be  applied  to  the  sore  to  renew  the 

forbid  action.     I  have  ocensinnnlly  used  the  dilute  lly  ointment  for  tliis  purjAOse,  but 

**^ving  several  times  produced  strangury  with  it,  I  have  latterly  abandoned  it. 

4.  Srtfin — A  seton  is  a  subcu- 


Oorrljiii'B  Button 
C»Mlcrj. 


.'^Heous  wound,  holding  a  foreign 
f*<^«ly.  It  may  l>e  made  with  a  bis- 
•^tirj',  and  a  piece  of  gum-elastic 
Hie,  or,  in  tije  absence  of  this,  a 
row  strip  of  muslin,  conveyed 
^neath  the  skin  by  means  of  an 
^yed  probe  or  the  seton  needle, 
•"^presented  in  fig.  1(14.  The  in- 
*«gomcnt  being  pinched  up,  the 
^*iMnjment  is  pushed  througli  the 
<^llular  tissue,  care  being  taken 


Fig.  164, 
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not  to  interfere  with  any  muscular  fibres,  tendon,  nerve,  or  vessel.  The  eutls  of  thiB 
aeton  are  tied  long,  and  ht*ld  out  of  tbe  way  by  a  strip  of  adhesive  plaster.  The 
mode  of  introducing  a  seton  with  the  knife  and  probe  is  shown  in  fig-  lfi5. 


Fij?.  165. 


-->^ 


An  emollient  cataplasm  is  the  most  suitable  dressing,  both  immediately  after  the 
operation  and  subsequently,  during  the  sojuurn  of  tlio  foreign  bmly.  At  the  t'lul  of 
the  second  day  the  tape  is  drawii  gently  across  tlie  wound,  a  fresh  itortion  tuking 
its  place,  and  this  process  is  afterwards  repeated  as  often  as  cleanliness  au<l  other 
circurustauces  may  ren<ler  it  necessary.  If  the  discharge  becomes  deflcient,  recourse 
is  had  to  some  stimuhiting  ointment ;  if  offeusive,  to  the  chlorides.  When  the  tape 
becomes  soiled  and  unfit  for  use,  a  new  one  takes  its  place.  Sometimes  fungous  granu- 
lations spring  up  at  the  orifices  of  the  subciilaneons  wound,  causing  much  pain  and 
inconvenience.  The  best  remedy  is  excision,  followed  by  nitrate  of  silver.  The 
insertion  of  a  seton  is  usually  attended  wit ii  little  bleeding;  but  I  recoUect  the  case 
of  an  elderly  gentleman,  a  patient  of  a,  lute  eminent  practitioner,  who  nearly  lost 
his  life  from  this  cause,  the  operation  having  Ijeen  performe<:l  U|K>n  the  na|)e  of  tbe 
neck.  Tlie  blood  seemed  to  have  proceeded  irom  a  small  artery  among  the  cervical 
muscles,  the  instrument  having  penetrated  too  deeply.  Great  care  should  be  exer- 
cised in  the  introduction  of  setous  in  front  of  the  neck,  as  the  operation  has  Iteen 
followed,  in  several  instances,  by  the  admission  of  air  into  the  veins  and  the  speedy 
death  of  the  patient. 

A  seton  is,  on  the  whole,  a  filthy,  painful,  and  imperfect  form  of  counter-irritation, 
whicli  it.  might,  perhaps,  be  well  to  exclude  altogether  from  practice^ as  its  place  may 
always  be  easily  8U[iplied  by  the  issue. 

The  seton  is  sometimes  employed  as  a  means  of  obliterating  cavities,  as  in  hydro- 
cele and  the  so-called  housemaid's  knee.  Great  care  is  necessary  when  it  is  thus 
used  that  it  does  not  provoke  too  much  infiammation.  The  filiform  setoUf  as  it  ia 
terme<i,  generally  consists  of  a  single  tliread. 

5.  Inane. — An  issue  is  an  artificial  ulcer,  intended  to  furnish  a  discharge  of  pus.  It 
is  adapted  to  the  same  class  of  cases  as  the  setou,  but  is  more  cleanly,  less  painful, 
and  more  convenient.  Moreo^-er,  such  a  sore  allbrds  a  good  surface  for  the  local 
application  of  morphia  and  other  remedies,  which  may  often  be  advantageously  used, 
in  this  manner,  for  rclieviug  pam,  as  well  as  for  other  purposes. 

Issues  may  be  made  iu  various  ways,  as  with  tbe  knife,  the  Vienna  paste,  the  gal- 
vanic and  actual  cauteries.  The  first  of  the.se  methods  is  not  suUlciently  effieicnt  to 
justifv  its  general  employment;  it  is  better  adapted  to  the  scalp  than  to  any  other 
region  of  the  body,  and  may  be  advantai^eously  used  in  iliseases  of  the  pericranium 
and  of  the  brain  and  its  meninges.  An  itn-isiun  being  made  through  the  skin  and  cellu- 
lar tissue,  from  half  an  incli  to  an  inch  in  length,  its  cavity  is  filled  with  some  foreign 
body,  as  a  pea,  grain  of  corn,  small  pebble,  piece  of  orris  root,  or,  what  is  best  of  all, 
a  solid  glass  liead,  which  soon  jji-oduces  a  pyogenic  action  that  may  afterwards  be 
increased,  if  necessary,  by  the  use  of  some  stimulating  ointment,  in  the  same  manner 
as  in  the  case  of  the  seton.  The  substance  is  confined  with  a  strip  of  adhesive  plaster 
and  a  bandage,  and  is  occasionally  reiilaced  by  a  fresh  one,  cleanliness  being  main- 
tained in  the  usual  way. 

A  better  plan  is  to  make  the  issue  with  the  Vienna  paste,  composed  of  equal  parts 
of  quicklime  and  caustic  potassa,  thoroughly  triturated  together,  and  preserved  in 
a  closely  corked  viul  until  required  for  use.  The  requisite  quantitj'  is  then  put  upon 
a  piece  of  glass  or  upon  the  bottom  of  a  saucer,  and  converted  into  a  thick  paste  with 
alcohol.    A  layer,  about  two  lines  iu  thickness  and  of  the  desired  diameter,  is  put 
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on  the  skin,  and  allowed  to  remain  fur  eiglit,  ten,  or  fifteen  minntes,  accontiiig  as 
it  is  desired  to  make  a  slight  or  deep  iiuprcssiou.  Tlie  surface,  whieh  will  bu  Ibujid  to 
be  of  a  pale  drab  color,  is  wushcd  witb  vinegar  and  water,  lo  neutralize  the  alkali, 
and  coverexl  with  an  emollient  eatiiplasm,  to  promote  iLe  detaehuitul  of  the  slough, 
which  usually  hajvpens  in  from  five  to  eight  daya.  JSoiue  pain  attends  the  ojK'ratiou, 
but  this  is  soon  over,  and  bears  no  comparison  with  the  borriUle  ilintress  produceil 
by  the  application  of  caustic  potasaa  alone ;  besideH,  the  Vienna  paste  does  not  dif- 
fuse itself  over  the  adjacent  parts,  and  thus  Hnueeessaril}'  dostro}'  the  skin.  The 
extent  of  the  issue  is  regulated  by  the  extent  of  the  layer  •,  one  of  the  diameter  of 
a  twent3'-five  cent  piece  alfording,  when  the  sloughing  is  completed,  a  sore  from  three 
to  fi\'e  limes  tliat  size.  The  best  permanent  dressing  is  a  poultice ;  the  best  pro- 
moter of  discharge,  a  stimulating  ointment,  or  the  occasiouat  use,  for  a  few  hours, 
of  a  small  blister. 

What  is  called  the  "  London  paste"  is  composed  of  equal  parts  of  caustic  soda 
and  unslaked  lime,  converted  into  a  powder,  and  kept  in  a  welbcorked  vial  until 
required  for  use,  when  it  is  mixed  with  water  jnstcnd  of  alcohol.  Its  advantage 
over  the  Vienna  paste  is  that  it  is  fjir  less  pninfni  ond  much  more  manageable. 

The  most  eligil)le  issue  of  all,  however,  is  that  made  with  the  adual  cautery;  it 
affords  not  onl^-  nti  abundant  and  protracted  discharge,  far  beyond  what  follows  the 
norc  ordinary  issue,  but,  what  is  often  a  matter  of  no  little  consequence,  it  makes 
•Q  impression  both  upon  the  part  and  system,  whieh  no  other  mode  of  counter- 
irritation  is  capable  of  producing.     On  these  accounts,  this  kind  of  issue  should 
have  a  decided  prel'erenee  over  every  other  in  all  protraclftl  aird  obstinate  cases  of 
disease  where  the  eniploynient  of  revulsives  is  indicated,  as  in  caries  of  the-hi[)-joint, 
Pott's  disease  of  the  spine,  and  eiinilar  affections,  in  which  its  powers,  as  a  topical 
remedy,  are  unequalled. 

Tiie  actual  cautery,  when  nsed  for  this  purpose,  is  of  course  attendwl  with  pain,  and 
for  this  reason  it  will  generally  l)e  well  to  udmiuisler  some  aniesthetie,  although  the 
snflrring  is  much  less  than  is  usually  imngiiied.  Formerly,  before  the  discovery  of 
this  class  of  agents,  I  w:t-  constantly  in  the  habit  of  making  this  kind  of  issue,  aiul 
often  had  occasion  to  notice  the  little  ]>uin  it  produced,  even  in  very  young  children 
•nd  ner^'ous  persons.  The  manner  of  proceeding  is  to  heat  the  cauterj*  perfectly 
*hitf  in  a  chatJug-dish  of  charcoal,  and  tlnn  to  hold  it,  with  sonic  degree  of  firmness, 
Ljiomhe  proper  spot,  until  the  skin  is  converttnl  into  a  dark  eschar,  care  being  taken 
not  trt  penetrate  beyond  the  subcutaneous  cellular  substance.  A  cloth,  wrung  out 
of  cold  water,  is  immediately  laiil  upon  the  part,  aird  fretiuently  renewed,  for  ten  or 
twelve  hours,  when  it  is  replaced  by  a  poultice  or  the  warm  water-dressing.  The 
slough  usually  drops  off  in  from  five  to  eight  days,  leaving  a  sore,  which,  while  it  is 
eabily  kept  clean,  furnishes  a  free  discharge,  and  may  be  kept  open,  with  but  little 
care,  for  an  almost  inclcfiuite  period.  A  cautery  the  size  of  &  half-eagle  will  make 
M  issue,  after  the  separation  of  (he  eschar,  of  the  diameter  of  a  silver  dollar.  The 
instrument  should  be  fully  half  an  inch  thick,  otherwise  it  will  not  retain  its  beat 
suffiL'iently  long. 

<>.  Moita. — The  moxa  is  a  soft,  combustible  substance  held  upon  the  skin,  and 
wITered  to  burn  down  slowly,  so  as  to  proiluce  a  tempor.ary  irritant  effect.     It  may 
I*  prepared  from  various  articles,  as  agaric,  heiup,  cotton,  rotten  wood,  the 
pith  of  the  common  sunflower,  and  the  down  of  the  arteniisia  chinensia;    Fig.  166. 
JwtUie  one  which  I  usually  prefer  is  soft,  patent  lint,  soaked  in  a  strong 
wlotion  of  nitrate  of  potassa.     When  thoroughly  dried,  this  is  rolled  up 
iritn  tolerably  firm,  cylindrical  cones,  an  inch  and  a  half  lung  by  one  inch 
mdiitiaeter.     In  aiiplying  them,  they  should  be  ignited  at  the  top,  and  held 
^^nl  the  part  intended  to  be  cautciized  with  a  pair  of  dressing  forceps,  a 
'ong hair-pin,  or  a  porte-moxa,  lig.  l(i(i ;  care  being  taken  to  protect  the  sur- 
^>uiidiiig  surface  with  a  piece  of  wet  linen  perforated  at  its  centre.    When 
[Hs  desired  to  hasten  the  combustion,  a  blowpijie  may  be  employed,  but 
to  geueral  this  is  unnecessary.     Whatever  substance  is  tiscd,  the  heat  can 
W8ogra<iuated  as  to  produce  any  amount  of  irritation,  from  the  slightest 
'tthefaction  to  a  superficial  eschar.    When  the  latter  effect  is  desired,  the 
"•"xa  should  remain  on  until  it  is  wholly  consumed;  otherwise  it  may  be 
■vinovctl  as  soon  as  the  pain  becomes  somewhat  severe;  or,  instead  of 
placiag  the  burning  material  in  contact  with  the  skin,  it  may  be  held  at  a        T 
"We  distance  from  it.     The  eschar  is  of  a  yellowish,  gray  or  dark  color,    Porte-Moj 
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and  usually  drops  off  in  sLx  or  eight  days.  The  pain  produced  by  the  operation  may 
he  promptly  relieved  by  the  application  of  liquid  ammonin,  cold  water,  or  pounded 
ice. 

The  moxa  Beems  to  act  on  the  same  principle  as  the  objective  cauterization,  and 
the  aniiuoniatf<i  counter-irritants,  already  sjwken  off,  and  is  a  valuable  agent  in  many 
chroiiic  cases,  when  it  is  ijitended  to  produce  a  sudden  impresbion  upon  tiie  nervea 
of  the  affecto<l  part  ;  it  should  always  bf  apjiUcd  as  near  as  possible  to  the  seat  of 
the  malady,  and  liie  cflect  sliould  be  sustained  for  wocks,  or  even  months,  by  the 
repealt-d  ap|)licatiou  of  the  agent.  The  diseases  in  wbit-li  it  seems  to  be  lUDSt  elhea> 
cions  are  amaurosis,  neuralgia,  nervous  deafness,  iiartial  paralysis,  coxalgia,  and 
spinal  irritation.  * 

7.  Acupuncturation. — Counter-irritation  may  be  effected  also  by  acupuncturation. 
This  cousistB  in  the  insertion  of  very  slender,  well-polisheil,  sliarp-polnted,  steel 
needles,  figs.  167,  lf>8,  169,  from  two  to  four  inches  in  length,  fuiiiished  with  a 
metallic  head,  or  a  head  of  sealing-wax.  To  prevent  them  from  breaking,  they  Bhuuld 
Pi      ^(^7     1RR_    iRfi      be  rather  soft  and  flexible.   They  are  introduced  into  the  a irecUnl 

g8.       ,     ois     ov.     paj^^  previously  stretched,  b^'  a  gentle  rotary  motion,  nided  \>y 

1^  /5=»v  slight  pressure,  and  are  sutfered  to  retnain  from  one  to  six 
V^  hours,  according  to  the  effect  they  produce,  or  the  object  they 
are  intended  to  luIBI.  In  some  instances  a  period  of  ten  minutOB 
is  sufficient-  in  others,  they  may  be  kept  one  or  two  days.  They 
may  be  carried  to  a  depth  of  several  inches,  but  care  must  be 
taken  not  to  transfix  any  im|wrtant  viscera,  vessels,  or  nerves, 
though  tliis  has  often  been  done  without  ceremon3',  and  without 
any  injurious  results.  The  number  of  neetUes  to  be  nsed  varies 
from  one  to  a  dozen,  according  to  the  extent  of  the  affected  part 
and  the  sensibility  of  the  patient.  The  operation  rarely  causes 
mtich  pain,  and  is  scarcely  ever  followed  by  any  unpleasant 
symptoms-  In  most  cases  a  slight  blush,  which  subsi'les  in  a 
few  liours,  is  observed  around  each  puncture.  In  withdrawing 
the  needles,  which  is  sometimes  effected  with  difficulty,  owing 
to  their  having  liecome  oxidized,  a  movement  of  rotation  should 
be  given  to  them,  at  the  same  time  that  pressure  is  made  upon 
the  adjacent  surface  with  the  thumb  and  forefinger. 

Acupuncturation  has  been  employed  in  a  great  variety  of 
affections,  as  neuralgia,  rheumatism,  gout,  sciatica,  paralysis, 
cephalalgia,  and  epilei)sy;  recently  it  has  been  recommended  in  the  treatment  of 
aneurism,  hydrocele,  varicocele,  and  anasarca.  Its  advantages  have  been  much  over- 
rated, and  the  practice,  borrowed  from  the  Chinese  and  Japanese,  has  fallen  into 
disrepute. 

SECT.  IX. — BCROICAL  APPLICATIONS  OF  ELECTRICITY. 

Electricity  is  employed  locally,  as  a  surgical  measure,  under  two  forms,  faradism, 
or  the  induced  current,  and  galvanism,  or  the  continuous  current,  and  they  &\e  termed, 
according  to  their  a[)p]ication,  faradization  and  galvanization.  The  former  finds  its 
widest  and  most  iei^itimate  range  of  employment  in  the  treatment  of  paralysis  of 
movement,  of  museular  atrophy,  and  rheumatic  contractions;  while  the  calorific 
properties  of  galvanism  are  titiiized  principally  for  the  removal  and  discussion  of 
tumors,  either  as  an  actual  cauterj'  or  as  a  catalytic  agent. 

Farndization,  as  an  antii»aralytic  measure,  acts  by  restoring  the  impaired  or  lost 
functions  of  the  affected  muscle,  by  throwing  it  into  alternate  contractions  and 
ex[)ansioas,  through  which  a  more  abundant  supply  of  arterial  blood  is  transmitted 
to  it,  |)romoting  its  lotial  circulation,  and,  consequently,  augmenting  its  nutrition. 

For  the  projMir  practice  of  local  electrization,  the  choice  of  a  good  apparatus  ia 
of  the  first  imporlaitce.  WitSiout  entering  into  a  description  of  electro-magnetic 
machines,  or  the  properties  which  such  instruments  should  possess,  which  would  l)e 
out  of  place  here,  suflQce  it  to  say  that  the  requirements  of  the  surgeon  are  fully 
met  in  the  portable  bisulphate  of  mercurv  battery  of  Gaiffc,  of  Paris,  the  Induction 
apparatus  of  Stohrer,  of  Dresdeai,  or,  in  their  absence,  the  instrument  of  Kidder, 
of  New  York.  The  larger  zinco-carbon  apparatus  of  Stiihrer,  now  thoroughl}'  appre- 
ciated in  this  country,  is  preferable.  It  is  constituted  of  two  cells,  which  may  bo 
arranged  as  two  pairs,  or  as  a  single  pair  of  elements,  and  has  a  mucb  greater 
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mngo  of  power,  nnd  more  thorotigli  means  of  graduating  the  currents,  than  tlie 
sinnller  inatrument.  It  does  not  require  constant  attention,  and  is  always  ri'ad)*  to 
act.  since,  by  a  simple  contrivance,  the  elements  can  at  once  Iw  immersed  or  removed 
from  the  exciting  liquid,  tlirougli  which  they  retain  their  activity  for  a  lonjj  time. 

The  electrodes,  or  reophores,  vary  in  form,  but  they  arc  commonly  mctfiUie  cii|)s 
or  plates,  fixed  to  insulating  handles,  the  former  of  which  contain  a  moist  si>onpe, 
while  the  latter  are  covered  with  wet,  soft  leather.  T!ie  lumdles  arc  provided  with 
clamps  for  the  attachment  of  the  conducting  wires,  fchrougli  which  they  oommunit  ate 
with  the  poles  of  the  battery.  The  diameter  of  the  electrodes  varies.  When  a  lurge 
muscle  is  to  be  acted  upon,  it  should  range  from  one  to  three  inches,  while  fur  the 
smaller  ones,  as  the  interosseous,  and  lor  indirect  musccdar  faradization,  the  diameter 
need  not  exceed  one-third  of  nu  inch,  and  they  may  even  be  conical  in  shape. 

In  cases  of  paralysis  the  muscles  may  be  cleetrilied  in  two  different  ways,  either 

indirectly  through  the  nerves  which  supply  them,  or  directly  by  acting  u])on  their 

proper  tissue.     The  former  method,  known   as  extra-museidar  excitation,  |trodnces 

contraction  of  several  muscles,  or  of  all  parts  of  a  single  muscle ;  while  ilie  latter, 

termed  intra-niuscular  excitation,  provokes  contraction  of  only  one  mnsole,  or  parts 

of  one  muscle,  and  requires  a  current  of  greater  power.     In  eitlier  method,  both 

the  skin  and  clectro<lcs  should  be  kept  thoroughly  moistened  with   warm   water, 

or  Sftlt  water,  not  only  that  the  current  may  traverse  the  skin  and  concentrate  its 

power  on  the  deeper  tissues,  init  also  to  prevent  the  disagreeable  sensations  of  heat 

and  pricking  which  are  sure  to  occur  when  the  electrodes  are  diy.     If  it  l>e  desired 

to  act  directly  upon  a  muscle,  the  reophores  should  be  applied  over  their  fleshy 

bellies,  and  never  over  the  tendons,  and  be  moved  near  together  over  all  portions 

of  the  muscle  corresponding  to  the  surface.     If  the  sidistancc  of  the  muscle  be 

thick,  the  current  must  be  more  intense  than  when  a  thin  muscle  is  opcrnted  upon, 

as  a  weak  current  only  produces  contraction  of  the  6n])erflciaJ  layers.     The  tension 

of  the  current  should  also  be  proportioned  to  the  thickness  of  the  tissues  to  he 

traversed,  as  is  exemplified  in  fat  persons,  in  whom  a  moderate  current  does  not 

Teach  the  muscle  at  all. 

Nothing  can  be  more  simple  than  direct  faradization  of  muscles;  but  the  enmo 
remark  docs  not  apply  to  the  extra-muscular  method,  in  which  the  current  la  directed 
to  the  points  of  entrance  of  the  motor  nerves,  and  which  requires  an  exact  know- 
Icilgo  of  the  entrance  and  exit  of  nert'es,  a  knowledge,  it  need  scarcely  be  added, 
tljatcan  only  be  attaine<l  by  repeated  dissections.  The  points  of  selection  for  the 
production  of  isolated  contractions  of  muscles,  however,  have  been  mapped  out  by 
Professor  Ziemsseu,  in  his  work  entitled,  Die  Electricitiit  in  der  Mediein,  which  may 
l»e  consulted  witli  n<lvantage  by  those  who  desire  si^ccific  infornmtion  on  indirect 
niiisciilar  faradization. 

Localized  faradization  has  proved  to  l^e  a  remedy  of  the  utmost  value,  in  the 
hanrlg  of  Mitchell,  Morehouse,  and  Keen,  in  the  treatment  of  traoraattc  paralysis, 
■tid  it  has  also  been  employed,  by  means  of  peculiar  forms  of  electrodes,  for  atony 
Mil  par.nlysis  of  the  rectum,  bladder,  pharynx,  n^sophagns,  and  larynx,  but  without 
»nv  striking  results,  excepting  in  cases  of  aphonia  from  loss  of  power  in  the  vocal 
cords. 

In  the  treatment  of  paralysis  liy  electricity,  the  fact  should  not  be  lost  sight  of 
^liat  rrliance  is  not  to  be  placed  u[ion  faradization  alone,  since  muscles  which  refuse 
to  respond  to  induced  currents,  sometimes  evince  a  remarkable  degree  of  excitability 
Ij.v  continuous  galvanic  currents.  In  such  cases  local  galvanization  is  superior  as  a 
therapeutic  agent  to  local  faradization  ;  liut  with  return  of  mobilttj'^^the  exeilubility 
l>y  tho  continuous  current  is  commonly  gradually  lost,  nnd  that  by  induced  currents 
Rradually  returns.    Fnder  these  circumstances  farndic  currents  must  be  employed. 

(lahnnizah'on  is  chiefly  applienlilc  to  the  discussion  and  removal  of  certain  tumors, 
♦Jiseases  of  the  bloodvessels,  chronic  glandular  swellings,  firm,  inllammatory  exuda- 
tions in  and  around  joints,  serous  effusions,  the  formation  of  isaiies,  and  the  treat- 
iieDt  of  rclK'llious  sinuses,  fistirles,  and  ulcers. 

Of  the  many  kinds  of  b.atteries  used  for  the  generation  of  the  galvanic  current, 
"f^ne  is  more  excellent,  less  trying  to  the  patience  of  the  practitioner,  and,  in  the  end, 
"jore  economical,  than  the  portable  battery,  with  lifting  ajiparatns,  of  Stohrer,  con- 
sisting; of  twenty-four,  or  more,  pairs  of  elements.  Bunscn's  battery,  fig.  170,  with 
*'»  cells,  which  contain  essentially  the  same  elements  as  those  in  the  former  battery, 
"ill  fumiah  the  desired  amount  of  heat  for  galvanic  cauterization;  but  the  elements 
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mny  be  found  to  be  too  few  fortLe  electrolytic  treatment  of  the  firmer  morbiil  growths. 
In  the  absence  of  these  batteries,  that  invented  by  Daaiell,  with  which  every  mediizu^ 

Fig.  170. 


'_     -^±       ^       iL- 


BanMs'i  Battery  wttb  tha  Ckuleries  ■.llaebad. 

etndont  ia  j^orffctly  familiar,  ie  tlie  best,  on  accoiifti 
Fig,  171.  Fig.  173.  of  its  reliability,  cleaiilin«.*s8,  and  cheapness.     Fifteen 

cells,  arranged   in   a  case,  will    furnish   a   sutticient 
quantity  of  electricity  fnr  nil  surgical  pHr]K>se8.     U 

Fig.  178. 


should  be  taken  apart  every  six  or  eight  weeks,  in 
order  that  the  zinc,  may  be  cleansed,  and  the  solution 
o»iT«nic  c»aterie«.  of  suiplmteof  coppcr  renewwl. 

Galviuiic  cauterization  \>^  commoidy  practised  with 
the  electrode  of  Professor  Middeklorpf,  nn  iustrutnent  which  contains  two  gilt  coj)- 
per  wires  that  communicate  at  the  handle  with  the  poles  of  the  battery,  while  its 
anterior  extremity  termiuates  in  a  platinum  wire,  wrapped  spirally  around  grooved, 
hollow  porcelain  shells,  which  are  rendered  incandescent  as  soon  as  the  circuit  is 
iistabiishcd.  The  instrument  and  the  variously  shaped  cauteries  are  exhibited,  in 
ttiiuiatiire,  in  the  preceding  figure,  while  two  are  represented  of  the  full  size  in  flgs. 
171  and  172.  They  are  designed  for  the  establishment  of  issues,  the  destructive 
removal  of  sufMirficial  tumors,  as  the  naivoid  and  cancroid,  and  the  treatment  of 
epithelioma,  ulceration,  and  other  atfecticins  of  tlie  mouth  and  neck  of  the  uterus; 
au<l  are  placed  in  contact  with  the  parts  wliile  cold,  when  the  circuit  is  established, 
and  continued  until  the  desired  effect  is  produced.  The  galvanic  cautery  of  Mr. 
Marsliall,  of  London,  fig.  173,  will  be  found  to  be  a  useful  instrument  for  the  manage- 
ment of  rebellious  sinuses  and  fistules. 

The  galvanic  cautery,  in  the  form  of  a  loop  of  platinum  wire,  is  a  powerfnl,  m])id, 
and  generally  bloodless  agent  for  the  removal  of  superticial  tumors,  polyps,  portions 
of  the  tongue,  the  neck  of  the  uterus,  and  malignant  growths  in  situations  in  which 
the  use  of  the  knife  would  be  difficult,  and  attended  with  severe  and  troublesome 
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hemorrhage.  It  has  been  Gmi)lo3-ed  very  successfully  for  the  removal  of  growths  of 
tilt' larynx  by  Dr.  Voltoliui,  nud  other  pr.ictitiontra ;  but  Profussor  Bnius  aud  Dr. 
M:iokenzie  are  averse  to  it,  uot  only  on  inL-couiiL  of  Ibe  many  incouveuiieuccs  it  causes 
t"  tlie  patient  aud  the  trouble  it  ^ives  to  the  surgeon,  but  id^^o,  and  more  especially, 
for  the  reasons  that  it  is  very  didiinlt  to  limit  tlie  iietiou  of  the  iuuaudef'ct^Dt  loop 
10  a  small  surface,  aud  that,  on  that  account,  it  iei  lialilu  to  produce  acute  ui'deuiii  of 
tiie  glottis. 

The  electrolytic  treatment  of  tumors  is  more  uuiversall^'  applicable,  although  it- 

is  far  more  tedious,  than  the  preceding  method.     The  only  iustruuients  requireil  nre 

fine  gold,  or  gilt  steel,  needles,  and  a  sponge  electrode.    lu  |)ertbruung  the  operation, 

tlie  needle  is  passed  into  the  interior  of  the  growth,  aud  uttnehed  to  the  negative 

pole  of  the  battery,  while  the  sponge  electrode,  previously  wet  with  salt  water,  and 

connected  with  the  positive  pole,  is  placed  outside  on  the  skin.     When  the  tumor  is 

gmall,  one  needle  will  sufflce ;  but  when  it  has  acquired  considerable  volume,  the 

fierres-fines  conductor  of  Itr.  Althaus  will  prove  aerviceiibte,  as  it  iiermits  the  iiitro- 

ducti'tu  of  several  needles  in  any  direction   that  miiy  a(ipear  most  snitalile.     They 

shouli]  be  insulated  to  willtin  a  short  distance  of  their  points  with  vulcanite,  so  that 

they  may  not  affect  the  skin,  therelty  producing  uouecessary  suffering  and  subsequent 

inflammation. 

Although  the  transmission  of  the  current  is  not  painful,  yet,  to  prevent  any 
anpleasant  shock,  the  precaution  should  bo  taken  of  commencing  with  low  power, 
and  uradually  increasing  it  to  the  full  quantity  that  it  is  designed  to  employ.  The 
duration  of  the  application  will  vary  according  to  the  nature  of  the  case,  two  or 
throe  minutes  being  sulBcieut  for  small  tumors,  while  larger  growths  require  from 
fifU'en  minutes  to  half  an  hour.  The  sittings  may  be  re|K'iited  every  second  or  third 
day.  The  number  of  Cells,  or  the  quantity  of  electricity  enijiloyed,  must  be  pro- 
jwrlionate  to  the  consistence  of  tlie  tumor;  solid  goitres  and  scirrhus,  for  example, 
demaoding  from  thirty  to  forty  cells,  while  othor  growths  will  yield  to  the  battery  of 
fifteen  pairs  of  elements. 

The  best  results  from  eleclrolysis  have  been  obtained  in  vascular,  sebaceous, 
ind goitrous  tumors,  particularly  the  cyfltic  variety;  in  chronic  glandular  tumors; 
iu  hydatid  turaora  of  the  liver;  in  hydrocele,  and  in  Ptri<ture  of  the  urethra.  In  the 
treatment  of  aneurism  it  has  almost  been  abandoned ;  but  it  has  proved  snceesBful 
in  two  cases  of  the  cirsoid  form  of  the  disease  that  have  been  subjected  to  it.  Nffivoid, 
A'enous,  .and  small  sebaceous  tumors  rarely  resist  the  influence  of  the  galvanic  cur- 
rent, while  the  testimony  of  Dr.  Althaus  aud  l>r.  Mjickcnzie  is  strongly  in  favor  of  it 
in  the  management  of  goitre,  the  former  observer  believing  "that  all  cases  of  bron- 
chooele,  however  large,  may  be  cured  by  electrolysis,  if  the  treatment  be  persevered 
is  for  a  sufficient  time."  Dr.  Fagge  aud  Dr.  Durham  have  recorded  eight  cases  of 
hydatid  tumors  of  the  liver,  in  seven  of  which,  one  remaining  doubtful,  a  cure  was 
promptly  effectetl.  Dr.  Ruschenberger,  of  the  Navy,  M.  Seoutetten,  aud  Professor 
P^trw^uin  have  cured  obstinate  hydroceles  by  introducing  both  electrodes  into  the 
Mc;  wliile  other  surgeons  have  successfully  employed  electrolysis  with  the  cathode 
only  in  the  sac,  in  similar  instances.  The  observations  of  Mallez  and  Tripier,  aud 
Brenner,  demonstrate^  that  tlie  most  gratifying  results  may  be  anticipated  from  it  in 
the  treatment  of  stricture  of  the  urethra.  Thus,  of  forty-four  cases,  only  two  proved 
Glial,  and  in  two  febrile  symptoms  were  set  up.  Electrolj'sis  has  also  been  emploj'ed 
IB  carcinomatous  tumors,  but  a  more  extended  experience  ia  necessaiy  to  decide  its 
applicability  to  these  affections. 

As  A  mode  of  counter-irritation,  needles  are  sometimes  introduced  into  the  tissues  for 
the  purpose  of  transmitting  to  the  affected  part  a  current  of  electricity  or  galvanism. 
The  operation,  denominated,  in  the  one  case,  electro-puncturation,  aud,  in  the  other, 
wivftno-puncturatiou,  is  performed  in  the  same  manner  and  with  the  same  instru- 
ments :i8  in  the  ordinary  process,  except  that  the  latter  liaA-e  a  small  ring  at  the  top 
for  receiving  the  conducting  wires  of  the  poles  of  the  battery.  Only  two  needles 
^fe  a9«>d  at  first,  but  the  number  is  gradually  increased  as  the  patient  becomes  able 
to  endure  the  action  of  the  current.  When  it  is  intended  to  produce  a  shock,  a 
Ley*'pn  jar  ma.V  l^  employed,  but  for  maintaining  a  steady  effect  a  small  horizontal 
Nvanic  pile  is  the  most  appropriate  apparatus.  Tiiis  mode  of  coun*er-irritatiou  is 
•loiost  entirely  restricted  to  the  treatment  of  chronic  affections  attended  with  deep- 
and  inveterate  pains,  as  gout,  rheumatism,  neuralgia,  and  sciatica. 
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The  employroent  of  antiseptic  ngeuts  lias  for  its  object  the  prevention  and  an 
of  putrefaction  in  woun<ls,  wlietber  aoeirlcntall  or  8ur<rk'al,  Viy  devitalizing  or  render- 
ing inactive  the  geims  wljieh  .induce  it.  According  to  the  panspeiinic  theory  of 
Pasteur,  tlie  atmosphere  is  loaded  v-hb  invisible  living  germs,  which,  coming  in  con- 
tact with  tlic  pntrescilile  material — effused  blood  and  plastic  matter — of  oi)en  wounds, 
in«hu*e  putrefaction  and  eonsequent  irritation,  whlcli,  in  its  turn,  gives  rise  to  anj)- 
puniti(»n  and  constitntiaiial  disorder.  Hence  the  aim  of  the  antiseptic  method  of 
Ircatnient  is  to  destroy  the  septic  energy  of  tlie  atmospheric  germs,  through  which 
putrelaction  and  the  morliid  processes  whicli  result  from  il  are  prevented. 

Although  the  researches  of  Pasteur  and  other  observers  have  established  the 
existence  of  myriads  of  low  forms  of  organisms,  es|>ecially  fungoid  spores,  in  our 
breathing  atmosphere,  the  demonstration  of  living,  disease-producing  germs  is  want- 
ing. Hence,  physicians,  myself  included,  have  been  somewjiat  diary  in  accepting 
the  gerra  theory  of  tlie  decomposition  of  animal  matter.  There  is  not  the  slightest 
dilliculty,  oil  tlie  other  hand,  in  comiuehending  that  the  atmosphere  of  ill- ventilated 
and  long-occupied  hospitals  contains  a  noxious,  invisible,  permeable  dust,  holding  iu 
suspension  e[>itlielial  and  pus  cells  and  other  particles  of  organic  matter,  which  is 
ca]»able,  by  direct  contact  with  wounded  surfaces  or  open  sores,  of  inducing  putre- 
faction, suppuration,  and  tlieir  evil  consequences,  and  also  of  giving  rise  to  the  phe- 
nonieiioii  of  blooil-poisoning  throiigJi  its  absorption  by  tiie  lungs.  During  our  late 
war  I  had  repeated  opjwitunities  of  ohaerving  the  toxic  etfects  of  the  tainted  atmo&- 
phere  of  our  city  military  liospitals,  and  the  rapid  improvement  in  the  condition  of 
the  wounded  upon  their  removal  to  the  purer  atmosphere  of  tent  hospitals  in  the 
vicinity  of  the  city.  My  experience,  moreover,  in  private  practice,  has  convinced  nie 
that  abscesses  may  be  opi'ne<l,  that  woiuids,  as  those  made  in  the  removal  of  tumors, 
may  close,  aucl  that  compound  fractures  may  unite,  as  readily  without  as  under  the 
use  of  antiseptic  agents,  and  I  have,  therefore,  of  late,  eiii|jIoyed  them,  npt  to  pre- 
vent, but  merely  to  arrest  the  processes  of  putrefaction,  and  to  destroy  its  products. 
In  hospital  practice,  however,  prevention  should  be  aimed  at. 

Among  the  antiseptic  agents  are  generally,  but  improperly,  included  certain  articles 
which  should  be  classed  as  deodorants,  as  chlorine,  bromine,  iodine,  and  permanganate 
of  potassa,  all  of  which  oxidize  the  gaseous  products  of  decomposition,  destroying 
tlieir  odor,  but  exertrig  no  effect  upon  the  specific  virus  or  septic  germs.  Solutions 
of  the  metallic  salts,  as  the  chlorides  of  zinc  and  alurainttiin,  the  sulphates  of  zinc 
and  copper,  nitrate  of  lead,  i>erchlfM*ide  of  iron,  and  bichloride  of  mercury,  through 
oxidation  of  the  morbific  agent,  and  their  chemical  action  on  the  tissues,  must  be 
ranked  among  the  septlcides  as  well  as  deodorizers. 

A  solution  of  chloride  of  zinc,  of  tlie  strength  of  forty  grains  to  the  ounce,  has 
been  highly  recommended  by  Mr.  De  Morgan,  as  a  ])ermanent  antiseptic,  its  action 
penetrating  the  tissues  tleeply,  and  forming  witli  their  albuminoid  constituents  a 
dense  coagulum  incapable  of  putrefaction.  The  wouud,  exposed  tissues,  or  cavity 
of  an  abscess,  should  be  soaked  with  the  solution  by  irrigation  and  sponging,  and  - 
the  jipplication  need  not  be  rc|M':ited,as  its  effect  is  permanent.  Perchlorideof  iron, 
iu  R<pieotis  solution,  is  one  of  the  l)est  articles  of  this  class,  as  it  forms  a  resisting, 
adherent  coagulum,  which  is  readily  absorbable  as  cicatrization  advances. 

C/dornhim,  or  chloride  of  nlurnlniufn,  is  a  very  powerful  septicide  and  deodorizer, 
non-poisonous,  astringent,  BLy])tic,  devoid  of  odor  imd  causticity,  and  is  particularly 
serviceable  iu  wounds,  hemorrhages,  and  foul  discharges,  absorbing  noxious  gases 
ami  destroying  parasites  and  germs.     The  agent  in  general  use  which  it  moat  closelj^ 
resembles  is  chloride  of  zinc* 

t)f  the  atisepties,  properlj'  bo  called,  by  far  the  most  efficacious  are  carbolic  aoid^^ 
Ridjyburous  acid,  and  the  sulpho-carlionates  of  zinc  and  copper. 

Carbnlic  arid  is  a  powerful  disiiircctant;  and  antiseptic,  effectually  destroying  tli' 
germs  which  induce  putrefaction,  and  arresting  the  process  when  it  has  set  in.     Il  u 

not  a  deodorizer,  but  merely  substitutes  one  bad  odor  for  another,  and  in  this  respei 2 

it  is  inferior  to  the  other  sc|>ticidc9.     This  drawback,  however,  ma)'  be  overcome  h 
combining  sulphurous  acifl  with  it.     On    account  of   its  destructive  action  on  .r 
niinule  forms  of  orLianisins,  which  cannot  exist  in  its  presence,  it  has  been  employe^^ 
with  alleged  remai  Uable  success,  by  Professor  Lister  and  others,  for  preventing  tk. 
access  of  putrefactive  ferincutation  in  comiKJund  fractures  and  dislocations,  I 
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wounds,  amputntions,  esciRions,  ami  different  kinds  of  abscesses,  especially  chronic. 
In  the  performance  of  operations,  in  opening  abscesses,  and  during  iha  removal  of 
dressings,  it  may  be  used  as  a  spray,  one  part  of  tlic  acid  to  one  bundred  parts  of 
water,  the  necessary  manipnlatinns  bcijig  conducted  in  a  cariiolic  acid  alraoHplieve, 
which  does  away  with  injections,  as  formerly  pniclised.  As  a  dressing  in  cases  in 
which  a  copious  discharge  may  be  anticipated,  i'rofessor  Lister  nialtes  use  of  what  he 
terms  antiseptic  gauze,  whictk  is  prepared  by  di[)ping  cheap  muslin  in  a  hot  mixture, 
composed  of  sixteen  parts  of  paradin,  four  parts  of  resin,  and  oiie  |)art  of  carbolic 
acid.  Recent  wounds  and  open  sores  should  first  be  thoroughly  washed  with  a  solution 
containing  five  per  cent,  of  the  acid,  when  they  should  be  covered  with  the  antiseptic 
gauze  or  patent  lint  soaked  in  carbolized  oil,  one  part  of  the  acid  to  four,  live,  or  sis 
of  linseed  or  olive  oil.  Gutta  percha  tissue  should  then  be  applied  over  the  lint,  and 
the  whole  confined  by  a  I'ollcr.  This  dressing  may  be  changed  in  a  carbolized  atmos- 
phere, every  second,  thii-d,  or  fourth  day,  according  to  ibe  amount  of  tbe  discharge, 
care  being  taken  to  interllre  an  liltle  as  possible. 

The  disagreeable  odor  of  carbolic  acid  ma}'  be  coTn[iletely  removed  by  combining 
two  |)art8  of  camphfir  with  one  of  acid,  and  mixing  with  whitening,  the  fluid  thus 
formed  losing  none  of  its  disinfecting  properties. 

Suljihurous  acul  is  one  of  the  most  valuable  and  powerful  of  the  Bcpticides,  and 
possesses  the  advantage  over  most  of  the  oilier  agents  of  this  class  of  being,  at  the 
same  time,  a  deodorizer.  The  fluid  acid  of  fiiH  strength  may  be  applied  to  wounds 
and  ulcers  either  by  sponging  or  in  the  form  of  a  spray.  It  is  superior  to  carbolic 
acid  when  added  to  moist  putrefying  matter,  as  it  not  only  destroys  organic  germs, 
but  also  the  odor  of  the  mepliitic  gases  of  decomposition,  a  property  not  possessed 
by  the  latter  agent. 

Sulpho-carhulatex  of  zinc  and  copper  have  been  employed  in  the  treatment  of 
vounds  by  Professor  John  Wood  and  others,  in  tlie  pro])rirlion  of  three  to  five  grains 
to  the  ounce  of  water.  The  solution  may  be  applied  by  irrigation,  or  bj'  patent  lint 
cov»;red  by  some  imi)ermeal>ie  material,  as  gntta-perchu  cloth.  As  direct  antiseptics 
tliey  are  inferior  to  carbolic  arid,  sulphurous  acid,  ami  the  metallic  salts;  but,  as  Mr. 
Sansom  observes,  their  value  lies  in  tbe  protraction  of  their  action,  the  carbolic  acid 
being  slowly  liberated  by  the  disintegrating  action  of  the  fluids  on  the  salts. 
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SECT.  XI. — E8CHAROTIC8. 

Tbere  is  a  class  of  operations  which  consists  in  destroying  the  affected  tissues 
itii  caustics,  consisting  of  the  hot  iron  and  of  various  cscharotic  substances.  These 
procedures,  however,  once  so  ranch  in  vogue  among  surgeons,  have  become  almost 
obsolete,  altlnuigh  they  are  perhaps  still  too  much  practised  in  certain  quarters, 
especially  in  France.  At  the  present  day  they  are  restricted,  in  great  meai^ure,  tu 
affections  of  I  lie  neck  and  orifice  of  tbe  uterus,  and  of  the  mammary  gland,  hem- 
***''"hoidal  tumors,  varicose  veins  of  the  extremities,  specific  ulcers,  as  chancres  and 
'^^alignant  pustules,  and  bites  of  snakes  and  rabid  animals. 

When  the  hot  irou  is  used  for  tlie  purpose  in  question,  it  should  be  heated  to  a 
^bite  heat,  and  relaJned  iu  contact  with  the  diseased  parts  sufficiently  long  to  effect 
*-l»eir  destruction,  their  surface  being 

^'"eviously  thoroughly  dried.     Iu  per-  Fig.  174. 

r^rming  the  operation,  the  Burronnd- 

k^^^g  structures  should  be  carefully 
protected  from  injuiy,  and  in  order  to 
^^tain  the  desireil  result  it  is  fre- 
*5^eiitly  necessary  to  have  two,  three, 
^r  even  four  cauteries  in  leadiness,  so 
''^lat,  as  one  becomes  cold,  another 
'^lay  take  its  place.  The  esehur  gene- 
'^lly  drops  off  at  a  period  varying 
'"•'om  four  to  eight  days.  The  best  a[i- 
Pn^ratus  for  heating  the  iron  is  a  little 

*^Urnftce   charged   witli    charcoal,  the  Diir*TaDtibniisof  caotartM. 

*^oinbnstion   being    (iromoted  with   a 

T»air  of  l>eUows.     The  annexed  sketch,  fig.  174,  conveys  a  good  idea  of  the  principal 
forms  of  iron  in  use  at  the  present  day.     The  conical-shaped  inslrumtnt  is  well 
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adapted  for  cauterizing  narrow  and  deop-scated  cavities;  the  cylindricRl  one  may 
alsi>  be  Used  for  this  and  similar  purposes.  Tlie  balchet-siiaped  irf>n  is  wpU  adnptwl 
for  making  a  linear  es^elxar,  and  tlie  large  round  one  for  establisbiug  a  deep,  perma- 
nent issue. 

Caustic  potassa,  the  Vienna  paste,  chloride  of  zinc,  bichloride  of  mercury,  arsenic. 
ammonia,  and  cerLain  acids,  as  the  nitric,  hydrocliloric,  and  sulphuric,  are  l>owerful 
caustics,  produtiiifj  their  jjcculiar  etfects  more  or  less  promptly,  according  to  the 
length  of  time  during  which  they  are  retained,  and  the  streiigtli  in  which  they  are 
used.  As  tht'ir  application  is  gcnerallj'  attended  with  severe  pain,  it  is  projx^r  that 
the  patient  he  previously  put  under  the  full  influence  of  an  ausesthetic.  Moreover, 
as  some  of  the  articles  here  specified  have  a  tendency  to  ditfuae  themselves  over  the 
surroumling  healthy  surface,  care  should  be  taken  to  prevent  this  by  placing  a  wall 
of  simple  cerate  or  coRfidion  around  the  part  to  be  cauterized. 

Cau4i(w  potnxiia  is  a  powerful  escharotic,  but  as  it  is  extremel}'"  painful  and  very 
tardy  in  its  action,  it  is  now  seldom  employed.  The  Vienna  paste,  composed,  as 
already  stated,  of  equal  parts  of  quicklime  and  caustic  potassa,  although  also  pro- 
ductive of  severe  sutfering,  does  its  wr^rk  much  more  rapidly — generally  in  from  tett 
to  fifteen  minutes — and  is,  therefore,  usually  preferred.  Caustic  potassa  is  often  used 
most  conveniently  in  the  form  of  small  sticks. 

Chloride  of  zinc  i&  u.sually  mixed  with  farina,  forming  thus  what  is  called  the 
phagedenic  paste  of  CaTi(pn>in,  of  which  there  are  three  strengths,  known  as*  nuralter 
one,  two,  and  three  ;  the  first  consisting  of  one  drachm  of  the  salt  to  double  th.it 
quantity  of  iarina,  the  proportions  of  the  second  being  as  one  to  three,  and  of  the 
third  aa  one  to  four,  the  latter  being  of  course  much  the  weaker.  The  preparations 
act  with  great  etlicieucy,  but  are  productive  of  excessive  pain. 

Bichloride  of  viercury^'xn  the  proportion  of  three  parts  to  one  of  powdered  opium, 
with  the  addition  of  a  sufficient  quantity  of  sulj'^huric  acid  to  convert  it  into  a  paste 
of  the  consistence  of  tar,  makes  a  powerful  eseharotic ;  but,  owing  to  the  excessiTe 
paiu  which  it  causes,  and  the  risk  of  its  inducing  salivation,  it  is  now  rarely  used. 
A  similar  objectiou  is  applical>le  to  the  caustic  mixture,  formed  of  equal  parts  of 
white  arsenic  and  sulphur,  formerly  so  rauuli  in  vogue.  A  decided  eseharotic  effect 
may  speedilj'  be  produced  by  the  use  of  equal  parts  of  ammonia  and  lard. 

A  very  destructive  eschai(Jlic,  adniinibly  adapted  for  the  removal  of  epithelial 
growths,  may  be  prepared  with  fifteen  grains  of  white  armpnic,  9eventy-fi\'e  of  cin- 
nabar, and  thirty-five  of  burnt  Rponge,  made  into  a  thick  ijaste  with  a  few  drops  of 
water.  This  constitutions  what  is  called  Mancc's  paste,  and  is  applied  in  the  form  of 
a  thin  layer  to  the  surface  of  the  atfected  part,  previously  well  cleansed  in  order  to 
l»romote  its  etfects.  The  great  objection  to  this  remetly  is  the  excessive  pain  it  pro- 
duces and  its  liability  to  cause  vomiting,  depending,  doubtless,  upon  the  absorption 
of  some  of  the  arsenic.  Generally,  also,  its  application  is  followed  by  deep  discolora- 
tion and  severe  swelling,  f'or  these  various  reasons  it  sliould  be  employed  with 
great  caution. 

The  carbo-«uIphuric  paste,  as  it  is  termed,  is  prepared  by  mixing  powdered  char- 
coal and  sulphuric  acid  in  Ruffieient  quautilies  to  fonn  a  semi-solid  masa.  It  is  a 
powerful  eseharotic,  formerly  mu«!h  employed  by  Rieord  In  the  treatment  of  chancre. 
Apiilied  in  the  form  of  a  thin  lityer,  it  rapidly  destroys  the  tisues,  and  soon  <lrie3 
into  a  thick,  adherent  crust,  vvliieh  usually  drops  ofl' in  from  six  to  eigiit  days,  leaving 
a  clean  sore.     The  only  objection  to  this  caustic  is  that  it  causes  excessive  pain. 

The  stronger  acids,  as  the  nitric,  hydrochloric,  and  sulphuric,  produce  an  instan- 
taneous eseharotic  effect  when  applied  to  a  denuded  surface ;  hence  they  are  often 
used  for  cauterizing  inoculated  wounds  and  destroying  the  etlges  of  ulcers.  Of  all 
the  acid  preparatiojis,  however,  the  best  and  most  reliable  is  the  acid  nitrate  of 
n\rrcury.  The  formula  which  I  employ  is  that  usually  known  in  this  country  as 
Bennet's.  It  is  prepared  by  flissolving,  with  the  aid  of  beat,  100  parts  of  mercury  in 
20Q  parts  of  nitric  aeid,  and  evapor.ating  the  solution  to  225  parts.  The  application 
produces  a  white  eschar,  which  is  detjiched,  piecemeal,  from  the  third  to  the  tenth 
d:iiy.  Chromic  acid  also  ilesQTves  favorable  mention;  its  application,  which  causes 
but  little  pain,  is  particularity  valuable  in  cases  of  warty  excrescences  and  of  recent 
chancres.  When  merely  a  superficial  caustic  effect  is  desired,  carholic  avid  will  be 
found  highly  serviceable:  it  is  particularly  beneficial  in  unhealthy,  suppurating 
wounds,  in  gangrenous  ulcers,  and  in  open  carcinomas  attended  with  foul  discharges, 
the  odor  of  which  it  promptly  and  effectually  arrests-     it  may  be  used  pure,  or 
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Tariouslj  cIUiiUkI  with  glyocrine,  accovding  to  the  intention  of  the  apph'catton. 
Whatever  article  be  empioyLnl,  the  utmost  care  must  be  taken  to  prevent  its  iliUustou 
over  the  surrounding  healthy  tissues,  otherwise  the  ell'ects  niaj  be  most  uiifoituuate. 
Cauterization  with  cautitic  arnncH  is  a  method  of  destroying  the  finsues  in  oiuci- 
nomatous  and  other  growths  originally  emi>k>yotl,  in  18."jS,  i)y  5lotifi.  Maisonueuve,  of 
Paris.  It  is  particulsirly  M|)|tiieaf>le  to  eureinuiua  of  the  breast  and  uterus,  but  is  also 
practised,  especially- by  its  inventor,  in  e|jitheliomn  of  the  lip,  tongue,  tonsils,  palate, 
anus,  an<l  rectum.  The  arrows  ace  Ihittened,  wedge-shaped  pencils,  of  variable  sizes, 
cut  from  a  thin  cake  of  dough,  composed  of  three  parts  of  wheat  Hour  with  one  of 
chloride  of  zinc,  as  niueh  water  being  added  as  may  be  necessary  to  give  the  mass 
proper  consistence.  When  the  arrows  are  dried,  they  may  be  kept  a  long  time  without 
losing  any  of  their  properties.  To  fa('ilit:ite  their  insertion,  a  email  preliminary'  inci- 
sion in  the  skin  is  requiivd.  The  nninbei'  employed  varies,  of  course,  with  tlie  amount 
of  substance  to  be  destroyed.  As  the  attendant  paiii  is  very  great,  the  patient  should 
always  have  the  benefit  of  a 
full  aniesthetic.  The  necrosed 
tissues  gradually  become  Iiaril, 
black,  aud  insensible,  and  drop 
otl'  at  a  ijeriod  varying  from 
six  to  twelve  days,  leaving  a 
raw  surface  which,  uniler  the 
inHueoco  of  mild  emollient 
dressings,  is  soon  covered  with 
healthy  granulations.  The 
advantages  claimed  for  this 
method  of  cauterization  are 
that  it  is  entirely  free  from 
hemorrhage,  that  it  may  be 
employed  in  situations  innc^ 
cessible  by  the  knife,  and  that 
it  is  rarely  followed  by  ery- 
gipelas.  pyemia,  and  violent 
fever.  Tliese  advantages,  bow- 
ever,  have  been  greatly  overrated-  Copious  bleeding  sometimes  Bccompanics,  or 
succeeds,  the  application;  nor  are  the  other  ill  ellects  as  uncommon  as  the  French 
surgeon  asserts.  The  annexed  cuts,  figs.  115  and  170,  afford  a  good  idea  of  the 
sliape  of  the  arrows  and  the  manner  in  which  they  are  inserted. 

Pa'chlorifU  of  iron  is  a  very  loild,  but  in  many  cases  a  ver^'  efficient,  caustic,  and 
St  the  same  time  a  powerful  hemostatic,  producing  rapid  contraction  of  the  vessels, 
JUid  chocking  hemorrhage  at  once  with  very  little  pain.  It  is  particularly  adapted  to 
carcinomatous  sores  aud  old  ulcers  attended  with  exuberant  and  flabby  granulations. 
It  inuy  lie  applied  either  in  substance  or  in  saturated  solution.  A  few  dro|>3  may 
otTasionally  be  advantageously  injected  into  the  tissues  at  the  periphery  of  a  fun- 
gating  and  bleeding  tumor. 


ng.  170. — ItalioniiAiiTe's  PIftD  of  CtTeala,r  Ckat«rtial<OQ  b]r  WcdgA-Sha])*!! 

FiMAS  of  CauaUo. 
Fig.  170, — )I»isoQn»DT»'i  Plan  of  PanlUI  C«at«riiatIoii  bf  lAne«t-8hip«d 

Fie««*  ot  Caaallc. 


SECT.  XII. — DBESSINO. 

Tlie  art  of  dressing,  humble  though  it  be,  must  not  be  despised  by  the  surgeon  ; 
*'iice,  in  many  situations,  both  in  private  and  hospital  practice,  it  must  necessarily 
form  a  part  of  his  daily  routine  duties.  There  is,  indeed,  great  reason  to  believe 
tl'M  this  matter  is  too  much  neglected  by  practitioners,  and  that  it  is  too  frequently 
'ielogated  to  ignorant,  careless,  and  uuscrupulous  nurses,  and  to  the  so-called  dressers, 
'^lio  are  often  not  a  whit  more 

eitlighleaed,  or  more  couscieu-  Pig.  177. 

tious. 

The   most   important  appli- 
used  in  dressing  are  for- 

fis,  scissors,   and    syringes, 

>tige8,  lint,   pledgets,  tents, 

ive  phi.ster,  bandages,  ca-  Pre»4iiig  roK.>pi. 

Uplasms,  and  unguents. 
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liaving  nag  handles,  and  cross  blades,  terminuting  oach  in  a  roundefl,  8|X)on-8h«| 
extremity,  supplied  iuli;i nail}-  with  seinited  udges,  to  adapt  it  tlic  belter  for  seiz 
and  holding  sut-b  suhsluuL-cs  as  may  tvquiie  rciuoval.  The}-  are  light  ami  slenc 
and  from  four  and  a  lialT  to  live  jialinh  iu  length.  When  not  at  hand,  the  ordau 
dissecting  forceps  may  advanlfigcously  be  used  as  a  substitute. 

The  beat  scisaorn,  lor  dijssecling  purposes,  are  the  ordinary  straight,  pock 
instrument,  which  may  be  used  either  for  cutting  adhesive  strips  and  bandages, 
if  necessary,  for  i)ariiig  ihe  edges  of  ulcers,  or  for  removing  redundant  granululio 
Scissors  curved  on  the  edge  or  flat  are  sometimes  ver^'  convenient. 

The  sponger  used  in  dressing  should  be  very  soft  and  clean,  and  the  same  arti 
should  never  be  em]il(\ved  upon  ditll-rcnt  persons,  especially  when  thej'  are  aflec 
with  open  ulcers,  as  the  dischargea  might  thus  be  made  the  vehicle  of  propagat 
disease,  as,  for  instance,  in  chancre,  gonorrhoea,  erysipelas,  malignant  pustule, 
hospital  gangrene.     In  all  siich  oases  they  should  he  <iestroyed  as  soon  as  the  d 
ing  is  completed,  or  thoroughly^  waslu-d  in  water,  and  then  soaked  in  s  solution  of 
chlorinated  soda  or  permanganate  of  potassa. 

No  sore  stiould  ev«.r  be  wiped ;  instead  of  this,  the  water  should  be  pressed  □ 
it  from  a  sponge  held  some  distance  from  its  surface,  which  will  usually  effectually 
wash  away  any  secretions  that  may  be  in  contact,  witli  it.  Adherent  lymph,  charpie, 
or  unguent  may  be  picked  away  with  the  forceps.  The  surftK'u  around,  however,  may 
be  gently  sponged,  if  soiled;  otherwise  it  may  be  wiped  with  a  stjft,  dry  cloth.  The 
water,  which  may  be -tepid,  cool,  or  cold,  according  to  circumstances,  is  received  into 
a  suitable  basin,  placed  beneath  the  atfecled  parts.  The  ohl  dressings  are  put  into 
a  separate  vessel,  and  promptly  removed  from  the  patient's  ai»artment.  Fetor  is 
allayed  by  the  free  use  of  deodorizers,  sprinkled  both  upon  the  body  and  bedclothes, 
as  well  as  about  the  room. 

Lint  is  a  soft,  lleecy  substance,  consisting  cither  of  prepared  cotton  or  scraj 
linen,  or,  what  is  preferable,  the  ravcllings  of  linen,  as  those  of  an  old  napkin,  sh 
or  pillow  case,  uuch  thread  being  picked  out  separately.  The  article  generally 
ployed  in  this  country  is  j>aleut  lint,  which  is  kept  in  rolls  iu  the  shops,  and  makes 
un  excellent  dressing,  although  not  equal  to  iinen  ravellings,  or  the  charpie  of  the 
FrencU  surgeons:  one  suri'ace  is  glazed,  the  other  smooth.  The  objection  to  it  is  that 
it  is  not  sutHcieiitly  porous  to  admit  of  the  free  escape  of  the  secretions  of  the  parts 
to  which  it  is  applied,  and,  consequeiitl y,  also,  that  it  keeps  Ihem  too  wann. 

A  very  excellent,  chen]),  ancl  convenient  article  for  dressing  wounds  and  ulcere 
may  be  prepared  by  fuhling  a  piece  of  old  muslin,  until  it  forms  a  body  from  a  quarter 
or  an  inch  to  half  an  inch  in  thickness,  and  then  punching  numerous  holes  into  it, 
giving  it  thus  a  sieve-like  a[iiK'arancc.  It  is  very  light  and  airy,  and,  while  it  ab8orl)3 
moisture,  it  also  admits  of  ready  drainage.  It  forms  a  good  substitute  for  patent 
lint,  and  is  much  used,  both  in  private  uuil  hospital  practice,  in  cases  where  the  oth( 
is  not  applicable.     It  is  known  as  jicrforatcd  muslin. 

Oakum,  consisting  of  picked  ship  rope,  wa.s  extensively  used  during  the  late  wiir 
as  a  dressing  in  gunshot  and  other  wounds,  attention  liaving  been  specially  direeteti 
to  it  iu  connection  with  this  subject  l>y  Professor  Lewis  A.  Sayre.     It  combines 
cheapness  with  softness,  is  easily  adapted  to  the  affected  surface,  and,  being  imprei 
nated  with  tar,,  is  an  excellcul  antiseptic  aiul  deodorizer.     As  an  absorltent,  howev 
it  is  far  inferior,  as  has  Iw-eii  satiisfactorily  shown  by  the  exj^eriiuents  of  Dr.  Ru* 
enberger,  to  pateut  lint,  charpie,  and  tow. 

Tnir  has  long  been  employed  as  an  ubsorbeut  of  persistent  discharges  iu  won 
aud  ulcers,  and,  if  properly  picked  and  carded,  is  equal  to  any  substance  that 
be  applied  for  the  purpose.     The  ordinary  article  contains  so  much  hard,  sh 
matter  as  to  be  unfit  for  use. 

Cutluti-wool,  saturated  Avith  tepid  water,  may  often  be  advantageously  empio 
for  clcasiug  wounds,  as  it  is  less  irritating,  when  applied  directly  to  the  raw  siirfa 
than  sponge.     It  may  also  be  conveniently  used  as  a  medium  of  medicated  dressi 

Sponffio-pilint  is  a  valuable  dressing.     It  is  a  soil,  light,  porous  fabric,  madi 
sponge  and  muslin,  in  sheets  from  half  an  inch  to  an  inch  in  thickness,  covered  ^ 
a  glazing  of  Itidia-rubhur,  to  fit  it  the  belter  for  retaining  water  and  preventi 
evaporation.      It  is   more  piirlicularly  adapted  as  a  dressing  to  ioflamed  surfai 
unjittended  witli  lireach  of  citiit iniiity. 

Dr.  Agnew,  af  this  cily,  has  of  late  years  employed  as  a  substitute  for  pat«>nt  I 
with  very  excellent  results,  a  very  thick,  soft  paper,  made  of  t>ld  rags,  dcodori 
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■vrith  chloride  of  lime.     One  surfat-e  is  velvety,  and  the  other  dense  autj   leathery. 
Oue  tjreat  advnutnge  of  this  substance  is  ita  cheapness. 

Sometimes  the  Hut  is  arraugcd   in  the  form  of  a  comprefss,  pledget,  bnll,  roll, 

taiupou,  tent,  or  pellet,  thus  adapting  it  the  more  convenieTitly  to   particuhir  j)ur- 

poses.     Thus,  a  compress  tonsihting  of  a  strip  of  folded  muslin,  lint,  or  linen,  may 

fte  employed  for  pressing  togetlier  the  sides  of  a  deep  jiliscess,  or  a  number  of  pieces 

may  Ihj  piled  upuu  eaeli  other,  so  as  to  form  a  graduated   compresK,  which  is  often 

advantageously  ustal  for  com[)ressiug  a  bleeding  vessel,  as  the  brachial  artery  where 

it  runs  along  the  inner  edge  of  the  flexor  muscle.     The  pledget  is  a  strip  of  patent 

J/j3t,  usually  spread  with  cerate,  for  protecting  the  surface  of  a  granulating  ulcer. 

J^alls,  rolls,  and  tampons  are  simply  masees  of  soft  substance,  as  cli.iipie,  lint,  or 

ootton,  arranged  so  asr  to  adapt  them  to  particular  cavities,  as  the  uterus,  the  nose, 

o*'  a  deep  wound,  either  with  a  view  of  arresting  hemoirhage,  or  for  absorbing  pus 

fbfid  other  fluids.     The  U^nt,  consists  of  a  piece  of  linen,  muslin,  or  patent  lint,  twisted 

47X1  its  axis,  slender,  and  usually  several  inches  in  length,  its  object  being  the  ]>re- 

■v^ ution  of  the  reunion  of  the  sides  of  the  iucisions  made  in  evacuating  abscesses, 

2B,v^d  in  laying  open  sinuses,  as  in  the  operation  for  anal  flstule.     Tents  are  sometimes 

«»»-ej)are<l  with  wax,  geuerally  of  a  conical  shape,  and  em])lo}ed  as  dilators.     P'inally, 

■t  111*  ijellef  is  a  ball,  roll,  or  mass  of  soft  tissue,  inclosed  in  a  slrij)  of  solY  cloth,  flrml3'- 

ti*-"*!;  it  niay  be  used  for  the  sntue  purposes  as  the  tampon,  of  which,  in  fact,  it  is 

iiaerely  a  variety.     When  intended  for  the  nose,  uterus,  or  rectum,  a  stout  thread  or 

•j>i«ce  of  twine  may  be  tied  to  it  in  order  to  facilitate  its  removal. 

The  uso  of  draituKje-iuben,  as  means  of  favoring  the  discharge  of  matter  from 
a"b?cesses  and  sinuses,  especially  when  large  and  deep-seated,  was  originally  sug- 
gested b}'  Chassaignac,  and  Ims  been  warmly  advocated  by  many  practitioners.  The 
"tubes,  which  are  from  one  to  two  lines  in  diameter,  and  perforated  by  numerous 
oval  foramina,  are  made  of  India-rubber,  and  are,  con8equenll3-,  highly  elastic  and 
flexible;  their  shape  is  cylindrical,  and  their  length  varies,  on  an  average,  from  three 
to  six  inches,  according  to  the  exigencies  of  the  case.  The  great  objection  to  them 
is  their  liability  to  become  clogged,  and  their  tendency  to  cause  undue  irritation  in 
the  parts  into  which  they  are  introduced.  For  these  reaeona  it  is  not  likely  they 
will  ever  come  into  general  use. 

Dr.  U.  Lenox  Ilodge  has  invented  what  he  calls  a  drain  age- prol)e,  which  he  thinks 
is  preferable  to  the  oitJhiary  drainage-tube.  It  is  made  of  ficxible  silver,  and  termi- 
nates at  each  end  in  an  olive-.shapi.'d  ludb- 

foultireti  form  an  important  elenient  in  a  great  variety  of  dressings,  but  as  these 
liave  already'  received  sutUcienfe  attention,  it  would  be  out  of  place  to  say  anything 
further  respecting  them  here.  I  shall  only  add  that,  wlien  they  are  selected  for  this 
pm-pose,  they  should  lie  used  with  sjiecial  reference  to  the  coini'ort  of  the  parts,  care 
^ing  taken  that  thej-  do  not  oppress  l>y  their  weight,  or  irritiite  by  their  long  reten- 
tion and  the  stimulating  character  of  their  ingredients.  Tlie  mode  of  employing 
'''ater-dressings  has  also  been  so  fully  considered  in  another  part  of  the  work  as  to 
f*»»«ler  any  further  reinarivs  regarding  them  here  unnecessary. 

tJiujuttils,  ointments,  or  salves  of  various  kiuds  are  employed  as  dressings  in 
olcers and  other  open  surfaces:  much  has  been  said  and  written  upon  the  subject, 
especially  of  hitc  years,  and  attempts  h:ive  been  made  to  discard  these  aubstunces 
•Itogether  frotu  practice.  Still,  notwithstanding  M  this,  unguents  hold  a  prominent 
place  in  the  aflectiun  of  many  practitioners,  as  well  as  in  tliat  of  tlie  common  people, 
^tl  it  would  })e  difficult,  1  am  sure,  always  to  dispense  witli  their  use.  Trejudice,  I 
itt»agine,  has  had  much  to  do  in  proscribing  this  class  of  remedies.  No  one  will 
P»"otciul  to  as.sert  that  rancid  ointments  do  not  act  as  irritants  ;  this,  however,  is  not 
tUe  fault  of  the  article,  but  simply  of  its  misuse.  Prepared  and  employed  for  tUe 
ocioasion,  experience  shows  that  the  ap[)lieation  of  uugnents  is  otT:t'n  jittended  with 
'he  most  salutary  effects,  admirably  protecting  granulating  Burfnocs,  and  rapidly 
promoting  cicatrization.  Asa  general  rule,  I  have  found  that  all  the  ofllcinal  medi- 
*^»tpd  ointments  are  much  too  strong,  requiring  to  be  diluted  from  one-half  to  seven- 
^Igliths. 

Olycfirine,  either  alone  or  varionslj'  combined,  forms  an  excellent  dressing  in  granu- 
Uting  wounds  and  ulcers,  in  different  eruptive  diseases  of  the  skin,  in  ulceration  of 
tlie  nterus,  and  in  certain  forms  of  deafness,  especially  when  dependent  upon  dry- 
"»'S3  of  the  drum  of  the  ear,  or  the  jire-scnce  of  imluruted  wax.  Although  its  utility 
bs  been  greatly  exaggerated   in  these  and  other  atfections,  it   is'  unquestionably 
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a  valuiible  addition  to  the  domnin  of  modeni  surger3\  It  is  best  applied  upon 
soft  cotton  or  coarse  lint,  [)rc'vioiis]y  well  presse<l  out  of  tepid  water.  Its  etl'wt, 
thus  employed,  is  to  exclude  tlic  air,  to  keep  the  sore  moist  and  clean,  and  to 
favor  capillary  drainage  b}'^  osmosis,  tlierchy  depleting  the  tissues,  provoking  a 
copious  discharge  of  serum,  lessening  sui»puiJitioti,  and  promoting  cicatrization. 
Glycerine  hag  great  atlinily  for  water,  nml  a  Itit  of  cotton  saturated  with  it  will 
retain  its  humidity  for  days,  even  if  continually  ex|»ose<l  to  the  air.  It  has  the 
additional  advantage  of  being  perfectly  Wand,  uon-adl»erent.  and  easily  removable 
by  alilntion. 

Ulyeerine  may  often  be  advantageously  combined  with  other  articles,  as  tannic 
acid,  opium,  soda,  and  the  mineral  acids,  according  to  tlie  indications  of  the  case. 

Dr.  Addinell  Hewson,  of  this  city,  has  extensively  employed  dry  earth  as  a 
dressing  in  bums  and  scalds,  ulcers,  wounds,  both  recent  and  suppurating,  and  in 
compound  dislocations  and  fractures,  with  the  etfect  of  excluding  the  air  and  pre- 
venting the  offensive  odor  so  comHwjn  in  such  cases.  Dr.  Darby,  ol 
Boston,  has  Ijcen  erpinlly  successful  in  the  management  of  these  affec- 
tions with  the  use  of  carbolized  dry  earth  and  carbolized  bran. 

Gompresstut  sponge^  as  a  remedial  agent,  in  the  form  of  conical  tents, 
as  represented  in  fig.  178,  or  of  flattened  plates,  is  particularly  oseftil 
in  the  treatment  of  sinuses  and  fistules,  stricture  of  the  rectum,  con- 
traction of  the  canal  of  the  neck  of  the  uterus,  chronic  eulargement  of 
the  lymphatic  glands,  s^'philitfc  buboes,  and  chronic  swelling  and  indu- 
ration of  the  testicle  and  mammary  gland.  It  may  also  be  advanta- 
geously employed  for  dilating  the  female  urethra,  and  the  wound  made 
in  the  ojwration  for  the  relief  of  atresia  of  the  vagina  and  anus.  Dr. 
J.  P.  Bachelder,  who  has  written  an  able  and  elalrorate  article  on  this 
mode  of  treatment  in  the  New  York  Journal  of  Medicine  for  Maj-,  1S59, 
asserts  that  he  has  repeatedly  employed  it  witii  great  Wnefit  in  the  eup- 
pression  and  arrest  of  various  morbid  growths,  both  l>eriign  and  malig- 
nant, and  similar  testimony  is  home  by  other  observers. 

The  sponge,  which  should  be  soft.,  elastic,  and  well  cleaned  bat  not 
bleached,  may  be  compressed  with  .iny  heavy  weight,  or,  what  is  l>ctt«r, 
a  special  apparatus,  and,  wlien  [lerfectly  drj-,  cut  into  strips  of  appro^ 
priate  size  and  shape.  When  the  object  is  to  compress  a  swollen  and 
indurated  organ,  as  the  breast  or  testicle,  the  piece  should  be  suflS- 
ciently  large  to  embrace  the  whole  of  the  atfected  structures,  to  which 
it  should  be  secured  with  a  suitable  bandage,  the  dressing  being  kept 
coustantl}'  wet  with  cold  water,  to  promote  the  expansion  of  the  sponge. 
Change  or  substitution  is  etfected  whenever  pain,  discharge,  or  fetor 
renders  it  necessary. 

When  sponge  is  intended  for  internal  nse,  it  should  be  formed  into 
tents  by  cutting  it  into  conical  pieces,  slightly  tapering  at  the  end, 
from  one  to  two  inches  and  a  h.alf  in  length,  traversed  by  a  wire  in  the  long  axis, 
salunUt'd  with  thick  mucilage  of  gum  arabic,  and  tightly  wrapped  around  with  small 
twine,  beginning  at  the  narrow  extremity,  and  gradually  terminating  at  the  larger. 
Wlien  perfectly  dry,  the  wire  and  cord  are  removed,  ami  the  surface  smoothed  with 
fine  sand-paper.  Daily  substitution  is  etfecte<l,  as  the  sponge  soon  becomes  filthy, 
fetid,  and  worthless,  not  only  exciting  irritation  and  discharge,  but  endangering  the 
system  by  pyemia.  These  effects  may,  it  is  true,  l>e,  in  some  degree,  counteracted 
by  tlio  ariditinn  of  a  little  glycerine,  but  the  objection  to  this  is  that  it  sometimes 
interferes  wit!i  the  expansion  of  the  sponge. 

.Mr.  RolierL  KIlis,  of  England,  recently  introduced  into  practice  what  he  calls  the 
carUtlized  sponge  tent,  made  in  such  a  manner  as  to  inchide  several  threads  of 
cotton-wick  nteeped  in  carbolic  acid.  Its  disinfecting  and  deodorizing  properties 
ehtitle  it  to  careful  trial. 

Tiio  2x^riod  during  which  the  application  should  be  continued  mnst  varj'  with  the 
nature  of  the  case.  (Jreat  dilatation  of  n  sinus*  or  natural  canal,  as  the  urethra  or 
vagina,  may  usually  be  etfected  in  n  very  short  time,  and  an  enlarged  breast  or  testicle 
may  often  be  astonishingly  reduced  in  a  few  days. 

The  stem  of  the  nea-tanijlf — the  laminnrin  tlifjilnta  of  botanists — is  another  article 
that  may  be  advantageously  used  for  diluting  purposes.  The  only  objection  to  it  is 
the  presence  in  it  of  a  certain  amount  of  iodine,  sodium,  and  potassium,  which  causes 
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it  to  be  more  or  less  irritating  to  the  parts  with  which  it  is  brought  in  contact.  Pre- 
^ous  thorough  niacemtion  in  simple  water,  however,  will  readily  de|mve  it  of  this 
quality.  Its  extraordinary  expansion  under  the  influence  of  the  wannth  aiui  moist- 
nn-  of  the  living  tissue!*  admirably  fits  it  as  an  agent  for  raiiid  ilitalatiuu.  lis  sur- 
Tifo,  which  is  naturally  rougli,  sliould  he  well  smoothed  htfoie  it  is  iutrcxluced. 

Whatever  the  dressings  may  l»e,  they  should  W-  carefully  cotiliued  by  means  of  a 

bandage,  evenlj'  and  lightly  applied,  so  an  to  atford  the  requisite  support,  and  Uf) 

more.     In  most  situations,  this  may  readily  be  done  with  the  common  roller;  but  in 

certain  regions,  as  the  groin,  perineum,  anus,  and  head,  paittcuiar  contrivances  may 

6<5  necessary,  as  the  spica,  theT  bandage,  and  the  four-tailed  bandage.    Fi>r  retaining 

dr^essiugs  upon  the  scrotum  anil  mammary  gland   the  suspensory  bajidage  will  be 

foTind  most  convenient.     Adhesive  strips  also  answer  a  good  purpose. 

For  confining  the  heat  and  moisture  of  poultices  and  warm  water-dressings  oilfd 
nt'/iC:  is  usually  employed,  although  oiled  or  w-axed  [japer  answers  (piite  as  well,  and, 
as  it  is  much  cheaper  than  oiled  silk,  it  is  entitled  to  preference  for  general  use.  To 
ittSi,intain  cleanliness,  frequent  substitution  shouhl  be  effected. 

J\.  very  cheap  and  convenient  dressing  made  of  thick  i>orous  paper,  rendered  water- 
tiiarlit  on  one  surface  with  a  tliin  film  of  India-rubber,  TTas  introduced  at  the  I'eun- 
sylvania  Hospital  a   few  years  ago  by 

Professor  Agncw,  and  has  been  found  Fig.  179. 

very  serviceable  as  an  application  in 
wounds  and  other  affections,  as  it  not 
only  readily  absorbs  their  secretions, 
bat  prevents  the  evaporation  of  water 
ami  other  fluids. 

Tho  adjoining  cut,  fig.  IT 9,  represents 
the  ^'ward  carriage,"  as  it  is  called, 
devised  by  Dr.  Thonms  G.  Morion,  of 
this  city,  and  used  with  such  signal 
benefit  since  186G  at  the  rennsylvania 
Ewpital.  Its  arrangements  could  not 
possilily  be  more  perfect,  more  ctjm- 
pact,  or  belter  adapted  to  the  objects 
for  which  it  was  constructed.  The 
carriage  is  made  of  oak,  with  gutta- 
percha tires,  anil  is  so  light  as  to  be 
wsilj' pushed  noiselessly  across  the  floor 
from  lied  to  bod.  It  is  jtrovided  with 
slieating  apparatus,  a  long  gutta-]«ercha 
tiilie  for  cleansing  wounds  and  ulcers, 
and  with  compartments  for  the  acenra- 
iDodation  of  jars,  bottles,  sponges,  and, 

iu  short,  all  the  means  and  appliances  necessary  for  dressing  purposes  in  a  large 
bospitaL 


^y^'^' 
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SECT.  XII  t. — BANDAOINO. 

Bandages  are  substances  employed  for  retaining  dressings  in  cases  of  wounds, 
"leers,  absces-ses,  fractures,  dislocations,  and  other  affections,  as  well  as  with  a  view 
^'>  their  direct  curative  effects,  which,  as  will  be  shown  by  and  bj',  are  probably 
Oiich  greater  than  they  are  generally  supposed  to  be.  The}'  vary  much  in  shape 
Wd  size,  and  also  in  regard  to  the  materials  of  which  they  are  composed,  and  the 
olijeet  which  they  are  designed  to  fulfil.  A  vast  numlter  of  bandages  have  been 
''tjscrihed  in  certain  modern  works,  especially  those  on  minor  surgery,  much  inge- 
"''il.V,  and,  according  to  my  belief,  much  time,  having  been  wasted,  in  trying  to  adapt 
^I'ein  to  every  part  and  region  of  the  body,  and  to  every  circumstance,  however 
insignificant,  to  which  such  contrivances  can  pos<!)b]y  be  applied.  My  running  into 
these  extremes,  the  art  of  bandaging  has  been  greatly  comiilicated,  and  miu-li  injury 
•uBInted  upon  a  department  of  surgery,  which,  if  jiroperly  administered,  is  capable 
''f  conferring  immense  benefit  in  idmost  every  form  of  accident  and  disease  afl'ecting 
the  external  parts  of  the  Itody.  The  ancient  surgeons  racked  their  brains  to  invent 
i^nies  for  designating  bandages,  and  the  claims  of  not  a  few  of  them  to  distinction 
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were  based  almo&t  exclusively  upon  such  absurd  and  puerile  piirsuits.  If  a  man  w-^ 
80  turtunate  as  to  devise  an  apparatus  for  expelling  pueciiut  Lumoi-s,  for  rotaiuiiigj  a 
cataplasm  upon  tlie  scalp,  or  lor  sujiportiiig  a  diseased  breast,  the  height  <jf  l_iia 
ambition  was  genendly  amply  gr.Ttilit*d.  It  is  to  be  feared  that  these  employuiea_»td 
have  hfid  ton  many  imitators  in  inodtru  times. 

The  more  siuiple  a  liandage  is,  tlie  more  likely  will  it  be,  if  judiciously  nsed.,  t-o 
answer  the  piiqiose  for  which  it  is  iutemliHl,  all  complicated  contrivances  of  tilt i« 
kind  L>eing  objectionable  on  account  of  the  dilliculty  of  applying  them,  the  ease  w  itto 
which  they  become  deranged,  and  the  trouble  and  vexation  of  changing  them,  ttm« 

attempts  to  do  so  being  frequently  attended  wi £.#3 
serious  inconvenience  and  pain  to  the   patiori  t> ' 
and  perhaps  great  detriment  to  the  parts  affectec^  ' 
In  gcnertd,  the  single-headed  roller  is  all  thai^^ 
can  be  required  in  almost  any  case;  oceasionail)'"''^^ 
the  atri{)-bandage,  commonly  known  as  the  baml- 
ag«»  of  Scultclus,  represented   in   fig.  180,  may 
advantageously  be  employed,  especially  in  com- 
pound fractures   and   dislocations.     The  many- 
taik'd    bfuidiige   ought,  on   the  contrary,  to  lie 
discarded   from    practice,  as    inconvenient   and 
useless.     It  consists,  as  the  name  indicates,  of  a 
number  of  transverse  slips,  of  the  same  width 
but  unequal  length,  stitched  to  a  longitudinal 
portion,  and  was  formerly  much  employed  in 
fractures  of  the  leg. 

Bandiiges  are  composed  of  various  materials ; 
commonly  of  muslin,  bleached  or  unbleached, of 
calicn,  or  of  linen,  the  only  olijection  to  the  latter 
being  its  exi>ense.  Occasionally  they  are  made 
of  flannel,  esjK'ciallj'  when  it  is  desirable  to  pro- 
tect  the  parts  from  cold,  as  in  oidetna  of  the 
extremities,  and  in  the  swelling  attendant  upon 
a  gouty  or  rheumaliic  state  of  a  joint,  in  |>ersons 
of  an  unhealthy,  brokey  constitution,  who  arc 
commonly  so  extremely  susceptible  of  atmo»- 
pheric  vicissitudes.  In  general,  musliu  will  be 
found  to  answer  every  purpose,  being  b^jth  cheap 
and  easily  procured;  it  should  be  soft,  firm,  smooth,  strong,  and  not  too  yielding, 
divested  of  selvage  and  seam,  and  washed  before  it  is  applied.  Calico  is  not  a  good 
material  for  bandages,  as  it  is  usually  too  light  and  fliras}-.  In  some  cases,  particu- 
larly  in  atl'eetions  of  the  veins  of  the  leg  requiring  steady  and  equable  compression, 
gnm-elastk*  cloth  may  advantageously  i>e  used. 

The  length  and  width  of  a  bandage  are  of  course  subject  to  much  diversity, 
depending  upon  the  shiq>e  ami  size  of  the  part  to  which  it  is  intended  to  be  applied. 
Hence,  while  in  one  case  it  iiewl  hardly  bo  Jndf  »n  inch  in  width,  and  not  more  tlian 
i/oot  in  length,  in  anotlier  it  may  require  a  width  of  two,  three,  or  even  six  inches, 
in  injuries  of  the  che»t,  and  a  length  of  many  yards.  .Muslin  is  usually  torn  into 
strips  of  the  requisite  .size,  wliereas  linen,  l>eing  much  stronger,  is  best  8haj-)ed  with  the 
scissors.  The  ra veilings  being  picked  away, each  |>iece  is  rolled  into  a  firm  cylinder, 
and  put  away  for  use,  so  that  it  may  1>e  ready  for  any  emergency  that  may  arise. 
The  winding  may  be  effected  ettlier  by  hand,  the  cloth  being  held  upon  the  front  of 
the  thigh,  or  by  aji]jro|)riate  machinery,  such  as  is  to  be  found  in  the  office  of  every 
praetilioner,  and  of  wliich  illustrations  may  1m?  seen  in  most  of  the  works  on  minor 
surgery.  However  effected,  it  should  be  done  with  great  care,  since  no  one  csm 
possibly  apply  a  bandage  well  tb;it  lins  been  wound  in  a  loose  and  slovenl}-  manner. 

Wheu  intended  to  l>e  used  ujion  an  extreraily,  the  rule  is  always  to  begin  at  the 
distal  portion  of  the  Hmb,  nml  to  proceed  from  thence  upwards  some  distance  be3*ond 
the  seat  of  the  disense  or  injury.  The  end  of  the  linnd;ige  being  slightly  unfolded, 
is  held  llrmly  upon  tlie  ]i:irt  witii  one  hand,  while  the  cylinder  is  carried  round  the 
limb  with  the  other,  and  thus  the  application  is  continued  by  circular  and  reversed 
turns,  as  thej  are  named,  until  the  object  has  been  completed,  the  fingers  being 
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circnlarly.  nnd  care  taken  that  each  tnm  of  the  roller  he  reversed,  so  that  the  inner 
sorrace  shnll  I>e  the  outer,  and  the  iipjier  edi^e  the  lower,  the  pressure  being  uniform 
tliroHgljout,  or  not  greater  at  one  point  than  at  another,  as  in  flg.  182. 

The  evil  effects  of  utu'qna!  coniprtfssion  by  the  bandage  are  well  illustrated  in  fig. 
183,  copied  from  John  IJell ;  it  also  shows  lujw  important  it  is  always  to  begin  the 
applii'iition  of  the  bandage  at  the  distal  extremity  ol'  a  Umb,  and  not  above  the  wrist 
oriuikie,  as  happenerl  in  the  case  so  grapliieatJy  deseritied  by  the  celebrated  Scotch 
siu^eon.  In  all  cases  of  severe  injury  or  disease,  with  a  tendency  to  swelling  and  to 
tile  extension  of  the  morbid  action,  due  aOowance  must  be  made  for  the  idthimnia- 
toneflXisious  that  will  necessarily  ocetir.  Hence,  too  much  care  cannot  be  taken  both 
innpplying  the  bandage  and  in  watching  its  etfects  afterwards.  For  want  of  this 
precaution  many  a  iimb  has  been  destroyed,  and  the  reputation  of  many  a  practi- 
tioner irretrievaltly  ruined. 

Some  surgeons  employ  the  donhle-headed  roller;  but  1  have  never  had  occasion 
to  twe  it,  and  am  satisfied  that  there  are  few  cases,  if  any,  in  wiiich  it  iiisiy  not 
be  advantageously  replaced  by  the  single-headed.  The  double-headed  bandage  is 
considered]  as  being  particularly  serviceable  in  the  treatment  of  wounds  penetrating 
ileep  among  the  muscles,  where  it  is  of  paramount  importnnce  to  etiei-t  .iiciirate 
»P|»ositiou  of  the  deep  as  well  ns  of  the  superlicial  sides  of  the  solution  of  con- 
llmiity;  but  even  here  no  indication  is  presented  that  cannot  be  readily  fiilfilletl 
with  the  compress  and  singk'-heade»l  roller.  In  my  own  practice  I  have  certainly 
imer  lx}en  at  a  loss  in  this  resfvect. 

The  bandage  of  Scultctus.  represented  in  fig.  180,  consists  of  a  number  of  strips, 
generally  from  feu  to  twenty,  or  of  pieces  of  an  ordinary  rollei',  of  erjiial  or  uncipml 
length  and  l»rearlth,  according  to  the  intentions  of  the  surgeon.  They  are  arranged 
in  such  a  manner  tis  that,  when  n|iplied,  e:ich  succeeding  one  sliall  overlap  from 
Wie-tbird  to  one-half  of  the  preceding  one,  the  compression  being  made  in  the  same 
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Fig.  183.  gentle,  uniform  manner  as  in  the  omploynient  of 

^-—  ordinary  roller.     This  form  of  Imndugf  is  peculi 

usi-riil  in  the  treatment  of  cotnpouiid  fractures 

disloi-ations,   in   connection   with  which   it  will 

quently  lie  mentioned. 

B.andngcs  are  sometimes  applied  wet;  bnt  in  dc^^  jq 
this  miioli  vigilance  mnst  he  exercised,  lest,  shrinlc:^  i^~ 
too  much  ns  they  dry,  tliey  produce  a  greater  dt-t,^^;^ 
of  compression  than  is  compatible  witii  the  com  l^rt 
anil  RMfet3'  of  the  parts.     What  is  called  the  starcljftj 
bandage,  au   excellent   modern   device,   will   rece/rr 
Iiarticiilar  attention  in  connection  with  the  treatment 
of  fractures  ol  the  extremities,  to  which  it  is  roor^ 
especially  adajjluil.     When  it  V>eeome9  drj',  it  fornj*  ^ 
still",  lirm,  immovable  case,  well  adapted  to  maintai*^ 
the  ends  of  a  broken  bone  in  contact  with  each  other^ 
Amidon,  gura-shellac,  phister  of  Paris,  and  kindtec^ 
articles  may  bo  used  for  the  same  purpose,  tlic  h;inil 
age  being  wet  with  them,  and  inime<liately  applied 
the  ntll-cled  iimli. 

The  biindnge,  viewed  as  a  therapeutic  agent,  has 
been  too  much  neglected  by  modern  practitioners.  No 
one  who  has  proptu-ly  used  it,  or  who  is  capable  of 
propcrl}'  ai)plying  it,  can,  for  a  moment,  doubt  its 
great  utility ;  my  exiierience  with  it  for  the  last 
thirty-five  years  amply  attests  this  fact;  still,  it  is 
necessary  lliat  we  should  t»'m])cr  our  enthusiasm,  and 
that  we  shonld  notjUlow  ourselves  to  be  l>etr.'»yed  into 
a  species  of  hobbyism,  calculated  to  mislead  the  judg- 
ment, antl  to  bring  surgery  into  discredit.  Kmployed 
infliscriminntefy,  it  cannot  fail,  in  many  cases,  to  cause 
serious  mischief,  and  to  be  followeil  by  chagrin  and 
disaijpoiiitment.  When  the  hand  of  a  master  is  not 
ppL'sent  to  direct  and  guide  our  i)ractiee,  the  result 
ma^'  frequently  be  most  disastrous  both  to  the  patient 
and  the  surgeon.  The  e\'il  effects  of  bandages,  in  their 
aggregate  capacity,  are  hardly  less  serious  than  those 
of  mercury,  the  lancet,  and  other  potent  remedies;  or, 
if  tliey  are,  it  is  only  because  they  are  less  frequently 
employed.  Numerous  instances  have  come  to  my 
knowtttlge,  where  limbs,aud  even  life,  were  the  forfeit 
of  their  injudicious  use. 
It  is  not  difflcult  to  perceive  how  the  liandage  acta  in  producing  its  salntary  effecta. 
In  fractures  niul  dislocations,  as  well  ns  in  large  wounds,  it  powerfulh'  controls  mus- 
cular contraction,  and  at  the  same  time  prevents  tiimefactifui,  bj*  giving  tone  and 
support  to  tlie  capiMnry  ami  other  vi-sscls.  Its  inHucm-e  as  a  sorbcfacient  is  evinced 
in  the  rapid  abatement  of  the  swidling  which  so  often  ibllows  compression  by  the 
bandage  in  erysipelas,  a^dema,  and  various  kinds  of  injuries;  or,  more  strikingly 
still,  in  orchitis,  wlien,  after  the  fjubsidencc  of  the  more  active  disease,  the  testicle 
is  8trai>ped  with  adhesive  plaster,  which  is  but  another  form  of  bandage.  Here  in  a 
short  time,  ordinarily  in  less  tJian  twenty-four  hours,  the  swelling  usually  so  far  dia- 
ap|>ears  as  to  allow  the  organ  to  slip  out  of  its  artificial  case;  or,  at  all  events,  to 
such  an  extent  as  to  require  renewal  of  the  dressing.  The  general  effect  of  the 
bandage  would  thus  seem  to  be  somewhat  similar  to  that  of  mercurj',  controlling 
capillary  action,  and  promoting  the  absorption  of  effttsed  fliiitls;  but  it  has  the  addi- 
tional  ailvantage,  and  no  trifling  one  it  is,  that  it  supporls  the  muscles  and  prevent* 
spasm,  as  is  so  remarkably  evinced  in  fractures  and  in  the  stump  after  amputation. 

Of  the  extent  to  which  bandacing  may  Ik*,  carried,  a  good  idea  may  be  formed 
from  the  frequent  allusion  that  will  Im?  ma<le  to  it  in  different  parts  of  this  work ;  it> 
will  suffice  here  to  obser\-e  that  it  is  applical»le,  as  h  general  rule,  to  the  treatments 
of  all  classes  of  wounds,  from  the  most  simple  to  tlie  most  severe,  to  fractures  and 
sIocatioQ^jllfieE^,  ahscesses,  eiysipelns,  window,  orchitis,  chronic  inll 
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the  superficial  veins,  nnrl  to  nearly  all  affections  of  the  limbs  in  which  there  is  an 
effusiun  of  scrmii,  or  siTum  ami  jjlasma. 

A  l)anf luge,  once  appliL'd  to  an  opcii  wound,  especially  if  thtre  be  much  cliscliarge, 
should  never  be  useil  a  second  time.  However  caretully  waslied,  it  is  Aery  difliciilt, 
if  not  impossible,  to  remove  all  the  matter,  and  hence  it  may  reailil^'  In-come  a  scnirce 
of  infection,  causing  erysipelas,  pyemia,  luispital  <jan^rri'uc,  and  other  bad  effects. 
Tbe  danjrer  will  be  particularly  ^reat  in  a  receut  wound,  in  a  person  laborinp  under 
severe  shock  or  loss  of  blood.  Even  the  act  of  washing  a  dirty,  filthy  bandage  is 
1    Dot  always  devoid  of  danger. 

r 

r        OPERAt 


CHAPTER  Xy. 

OPERATIVE  SURGERY. 
Operative  surgery  has  too  often  been  regarded  as  an  opprobrium  of  the  healing 


\ 


a.T"t.    This  opinion,  as  foolish  as  it  is  imfonudi'd,  is  not  pecniiar  to  the  judilic,  who, 
in   matters  of  this  kinrl,  are  generally  but  po(»r  judj^es,  but  has  frequently  Iwi-n  ad- 
v'f«.uced  even  by  medical  men.     That  tids  dejjartment  of  surgery  is  often  abused  can- 
not be  doubted ;  but  does  it  thence  follow  ihut  it  is  a  disgrace  to  the  profession  and 
R.n  injury  to  the  community?     Such  a  view  would  be  absurd,  because  it  would  be 
u.t,terly  irreconcilable  with  the  dictates  of  common  sense  and  the  results  of  daily 
C53Cperience.     So  long  as  the  human  bodj'  is  liable  to  accidents,  and  so  long  as  nature 
»A&   incapable  of  arresting,  by  her  own  edorts,  the  various  morbid  processes  which  she 
piiiersclf  institutes,  so  long  will  practitioners  be  corapcllcd  to  invoke  the  aid,  and,  I 
may  add,  the  blessings,  of  operative  surgery.     Is  it  a  disgrace  to  am[tulate  a  leg  for 
a.  iiiortiftcatioii  of  the  foot,  to  extirpate  a  testicle  that  has  been  deslrtiyed  by  cystic 
•  lisease,  to  divide  the  strictiiro  in  strangulation  of  the  bowel,  to  remove  a  stone  from 
tlie  bladder,  to  extract  a  cataract,  or  to  trcplnnc  the  skull  in  a  punctured  fracture? 
Siirtly,  no  one  will  doubt  that  in  these,  and  a  hundred  other  instances,  our  object 
can  only  be  attainc<l  b\'  an  operation.     Medicine,  under  such  circumstances,  however 
judiciously  administered,  is  not  only  utterly  futile,  but  is  always  ready  to  avail  itself 
of  tiie  aid  of  surgery.     Its  empire  is  tun]])i)nirily  suspeinlcd,  and  it  only  resumes  its 
legitimate  functions  after  the  use  of  tlic  knife.     It  is  true  beyond  duubt,  and  it  ia 
fortunate  that  it  is  so,  that,  in  the  hands  of  judicious  and  enlightened  practitioners, 

*  resort  to  instruments  is  much  le«;s  frcquout  now  than  it  wms  even  ten  years  ago; 
^any  limbs  which  would  formerly  have  bcfu  subjcrtfd  to  am[uitation  are  now  easily 
^^Vfd,  and  many  diseases  wliich  wfre  once  regarded  as  utterly  hopeless  now  readily 
yield  under  the  influence  of  our  therapeutic  efTbrts. 

Operative  surgery  is  progressive  ;  it  has  done  a  vast  deal,  but  a  vast  deal  yet  re- 
liaius  to  be  accomjdished.  If  it  has  emerged  out  of  chaos  into  order,  and  out  of  dark- 
'^Pss  into  light ;  if  it  has  laid  aside  its  farrago  of  instruments,  and  its  fondness  for 
"lood ;  if,  in  a  word,  it  has  assumed  the  fair  and  stately  proportions  of  a  science,  it 
^•''es  it  to  itself  to  ])erfect  itself  in  the  greatest  possible  degree,  as  well  as  in  the 
shortest  i)ossil>le  time,  in  order  that  it  may  be  still  more  entitled  to  the  respect  and 
'flniiration  ot  the  profession,  and  the  gratitude  of  the  public.  It  is  a  disgrace  only 
*hea  it  is  practised  for  base  and  selfisli  ends ;  not  when  it  interposes  its  resonrces 
'^f  the  purpose  of  removing  disease  and  averting  death. 

^unlijhalions  of  a  Surgeon. — The  jyerrorniance  of  oi>eration3  presupposes  tbe 
P<*sses»ion  of  certain  qualities  on  the  part  of  the  surgeon.  It  is  not  every  man  that 
•^n  l)ecome  an  o|>erator,  even  presumiug  that  he  has  the  requisite  knowledge  of 
oiny  and  of  the  use  of  ijistruiuents.  Courage,  which  is  so  indispensable,  is  pos- 
ted by  comparatively  few ;  the  sight  of  blood,  and  the  idea  of  inllictiug  pain,  were 
^  disagreeable  to  ITalkr,  that,  althoujih  he  taught  surgery  with  great  success  for 
*^Vcnleen  years,  be  never,  it  sei-ms,  (Uirin;;  all  that  time,  performed  .1  solitary  opera- 
^'Otj  upon  the  living  subject.  Courage,  like  poetry,  has  often  lieen  said  to  be  n  gilt 
*>^  nature,  and  nothing  is,  perhaps,  more  true;  but  it  is  equally  certain  that  a  timid 
*Qan  may,  by  atteution  to  his  education,  and  by  ciuslant  practice,  become,  in  the  end, 

*  good  operator.    ITabit  does  a  vast  deal  for  us  in  such  cases,  for  it  literally  becomes 
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a  second  nature.  I  know  a  surgeon  wlio  in  his  youth  nearly  fainted  at  the  sight  of 
blood  as  it  flowed  from  a  vein  of  tlie  arm  into  the  basin,  which  it  devolved  upon  him 
to  hold  during  tbe  oin.T:itioii  of  venesection,  and  yet  who,  by  a  course  of  self-train- 
ing and  a  coinplcte  knowledge  of  anatomy,  has  made  himself  a  thorough  master  of 
the  knife.  Celsiis,  long  ago,  happily  defined  the  qnnlitios  which  constitute  a  pood 
operator.  He  should  possess,  Hays  the  ilhistrinus  Roman,  a  firm  and  stcad3'  hand,  a 
keen  eye,  and  tlie  most,  unflinching  courage,  which  can  disregard  alike  the  sight  of; 
blood  and  the  cries  of  the  pntient. 

But  the  above  are  not  tlie  only  qn.ilities,  important  though  they  be,  which  diL' 
operator  should  possess.  If  lie  is  not  honest  in  his  purposes,  or  scrnpulonsly  deter- 
mined,  in  every  c.nse,  to  act  onlj'  with  an  eye  single  to  the  benefit  of  his  patient^  and 
the  glory  of  his  profession,  he  is  not  worthj'  of  the  name  which  be  bears,  or  fit  for 
the  discharge  of  the  solemn  duties  which  he  assumes.  In  a  word,  such  an  operatoij 
is  not  to  be  tnisted,  for  he  will  V>e  certain,  whenever  opportimity  offers,  to  eroployi 
the  knife  rather  for  the  temporary  eclat  which  may  follow  its  use,  than  for  the  good^ 
of  the  individual  whom  he  uiinecessarily  tortures.  lie  will  not  hesitate  to  amputate: 
a  limb,  although  the  pHtiunt  should  die  the  moment  he  is  removed  from  the  table,  oi» 
to  tie  the  carotid  artery  for  a  malignant  disease  of  the  eye,  although  he  knows  ftdl 
well  tliat  such  a  proccfhire  never  has,  in  any  instance,  been  of  the  slightest  benefit; 
Such  men,  of  wbom  there  are,  even  j'et,  unfortunately,  too  many  in  our  professiooJ 
deserve  the  name  of  knivesmen  and  knaves  rather  than  of  surgeons  and  honest  meoi 
No  operation  should  ever  be  undertaken  without  due  deliberation,  and  without  9i 
careful  consideration  of  the  various  consequences  involved  in  the  result.  Everything 
that  is  done  should  be  done  with  reference  exclusively  to  the  patient;  self  should! 
not  have  the  slightest  weight  ui  the  matter.  The  question,  in  every  case,  should  be^ 
is  an  operation  necessary  to  save  life,  or  to  place  the  individual  in  a  condition  calcu-i 
lated  to  promote  and  insure  his  recovery?  If  this  can  be  answereil  afiirmativclyJ 
the  operation  should  by  all  means  be  proceeded  with;  but  if  it  be  ascertained,! 
clearly  and  satisfactorily,  that  it  presents  no  such  prospect,  both  humanity  and  com-{ 
moil  sense  dictate  the  propriety  tif  declining  it.  It  is  a  sad  and  humiliating  speo-j 
tacle  to  see  a  surgeon  cut  off  a  limb,  or  remove  a  carcinomatous  tntuor,  merely  for  th« 
sake  of  having  it  said  that  he  performed  an  openilioii.  I  am  daily  shocked  by  thai 
reports  of  cases  of  the  extirpiiliou  of  raalign.ant  growths  in  the  hospital  as  well  as  iq! 
the  private  practice  of  this  and  other  countries.  The  question  maj'  well  l)e  askedJ 
when  will  such  silly  and  unmeaning,  or,  to  use  the  proper  expression,  criminal  pro* 
cedures  cease  to  disgrace  our  profession  and  to  shock  our  sensibilities?  j 

No  surgeon  can  be  a  skilful  operator  unless  he  has  a  most  thorough  knowledge  of 
anatomy.  His  acquaintance  with  the  healthy  structures  and  their  relations  willij 
each  other  should  be  so  clear  and  distinct  that  lie  sluMdd  be  able  to  see  them,  as  i| 
were  in  a  mirror,  or  with  bia  eyes  shut,  lie  should  carefully  study  their  color  and! 
consistence,  that,  seeing  and  feeling  tliem,  he  may  readily  distinguish  them  froni 
each  other,  and  not  be  obliged  to  ask  his  assistants  whether  this  is  an  artery,  that  a 
nerve,  or  this  a  tendon,  a  muscle,  or  a  ligament.  Nor  should  he  limit  himself  merclf 
to  the  study  of  healthy  and  relative  anatomy.  He  should  also  have  an  intimate  aud 
compreheiiHive  knowledge  of  morbid  anatomy,  or  of  the  changes  which  are  impresscq 
upon  the  organs  and  tissues  by  disease  and  accident,  and  also  of  the  various  growlhad 
formations,  and  deposils.  The  information  thus  derived  will  be  of  the  greatest  aid 
in  fiicUilating  the  different  steps  of  the  operation,  and  in  enabling  the  surgeon  to  dm 
terniiue  what  to  remove  aud  what  to  spare.  j 

No  man  can  become  an  accomplished  operator  unless  he  practises  constantly  oa 
the  dead  subject.  Dexterity,  grace,  and  elegance  are  to  be  acquired  only  by  long 
and  patient,  exercise.  From  wliat  1  have  seen  of  our  students,  they  are  laraentabljj 
deficient  in  the  use  of  the  knife.  Many  of  them,  indeed,  engage  in  the  active  dutiei 
of  their  profession  without  ever  having  performed  a  solitary  operation  on  the  cadaverj 
and  hence  it  is  not  surprising  that  faihire  nnd  disgrace  sliould  so  often  attend  thei< 
early  trials  on  the  living  subject.  There  should  be,  as  I  publicly  declared  more  thad 
twenty-live  years  ago,  in  every  me<lical  school  a  demonstrator  of  the  operations  ol 
surgery,  whose  duty  it  should  be  to  perform,  in  the  presence  of  his  pupils,  all  the 
operations  on  the  dead  body  which  it  is  ever  necessary  to  perform  on  the  living.  Such 
exercises  could  not  be  too  frequently  repeated  by  the  teacher,  or  too  of^en  performed 
by  the  student.  In  nil  operations  involving  nnnsual  anatomical  complexity,  a  ffoodi 
plan  is  to  make  a  thorough  dissection  of  the  parts  immediately  beforehand. 
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beck,  Lisfranc,  Cooper,  and  Mott  always  adopted  tliis  method,  and  I  have  often 
profile*!  I)y  it  in  my  own  praitice. 

Preparation  of  thf.  Putit'tit. — No  operation,  unless  it  be  of  the  most  trivial  nature, 
should  evor  be  attempted  without  «Jue  preparation  of  the  patient's  system.     The 
only  exception  to  this  rule  is  in  case  of  emergency,  where,  in  order  t<>  save  life,  we 
are  oblige*!  to  act  on  the  instant,  without  any  preLaution  of  this  kind,  and  sometimes 
even  witlumt  the  necessary  assistance.     The  eharactcr  and  amount  of  the  prelimi- 
nary treatment  must,  of  course,  vary  in  different  cases  and  under  ditferent  circum- 
Btnnees,  and  do  not,  therefore,  iidmit  of  precise  specification.     It  may  be  stated,  in 
general  terms,  that,  if  the  putieiit  he  unusually  plethoric  and  in  the  vigor  of  life,  he 
^lluuld  be  bled  at  the  arm,  until  lie  begins  plainly  to  feel  the  effects  of  the  loss,  when 
tile  flow  should  he  arrested.     In  opposite  states  of  the  system,  however,  such  a  pro- 
cedure will  not  only  lie  unnecessary,  but  might  even  be  prejudicial.     In  all  instances 
it  is  well  to  take  into  the  account  the  proltable  loss  of  Idootl  that  may  take  place 
during  the  oj>eration[.     If  this  is  likely  to  Ije  considerable,  all  preliminary  abstrac- 
tion must  l»e  carefully  refrained  from,  even  in  healthy,  robust  subjects;  for  there  can 
,\k  no  doubt  whatever  that  a  copiouei,  or  even  a  considerable,  loss  of  blood  before, 
during,  or  immediately  after  an  operation,  has  a  marked  tendency,  in  many  cases,  to 
rtlanl  recovery,  and  to  dispose  to  the  occurrence  of  erysipelas,  pyemia,  tetanus, 
and  other  ill  effects.     Indeed,  so  thoroughly  am  I  convinced  of  the  truth  of  this 
renuirk  that  I  feel  as  if  it  could  not  be  urt^ed  too  frequently,  or  too  forcibly,  upon 
tliemind  of  the  practitioner.     It  waa  formerly  tSjought  that  a  certain  amount  of 
hemorrhage,  under  such  circumstances,  would  not  only  do  no  harm,  but  that  it  would 
positively  be  beneficial,  I'y  rendering  the  system  less  liable  to  inflammation.    Modern 
experience,  however,  has  shown  that  such  an  opinion  is  utterly  nnreuahle. 

It  would  be  difficult  to  conceive  of  any  case,  about  to  l>e  subjected  to  the  knife, 
in  which  purgatives  are  not  indicated,  or  in  which,  if  they  are  not  positively  indi- 
cated, their  exhibition  would  not  be  highly  beneficial.  These  remedies  not  only 
clrBFout  the  bowels,  but  they  oft4?n  exert  a  most  .salutary  influence  in  mo<Mfying  and 
restoring  the  secretions  of  the  liver  nnd  mucous  follicles,  and  it  is  just  as  much  of 
a  rule  with  me  to  prescribe  them  before  operations  as  it  is  to  attend  to  the  pa- 
tiunt'a  diet.  The  best  articles  for  this  purpose  are  blue  mass  and  colocynth,  or  calo- 
mel and  rhubarb,  either  :ilone,  or  In  union  with  a  small  quantity  of  ipecacuanha  or 
t»rtar  emetic.  The  latter  substances  are  e8|M*cially  valuable  when  there  is  much 
disorder  of  the  secretions,  with  headache  and  loss  of  appetite.  Occasionally  nothing 
siiswera  better  than,  or  hardly  as  well  as,  a  dose  of  castor  oil,  Epsom  salt,  or  citrate 
of  magnesia.  Independently  of  their  direct  cathartic  effect,  purgatives  are  ntten 
exlreiaely  useful  in  clearing  nut  t!ie  bowels,  wEicn,  ns,  for  example,  in  lithotom}^  and 
in  anal  fistule,  it  is  desirable  to  prevent  any  action  upon  them  for  several  days  after 
the  ojieration. 

A  proper  regulation  of  the  diet  is  generally  regarded,  and  yery  justly  so,  as  of 
paramount  importance.  The  extent  to  which  this  should  be  carried  must,  of  course, 
depend  upon  the  circumstances  of  each  particular  case;  but,  as  a  general  rule,  it 
•IjouJd  not,  on  the  one  hand,  be  too  rigid  or  protracted,  and,  on  the  fither,  not  too 
ihundant.  MikIi  of  the  siu'cl'ss  of  an  operation  is  often  directly  traceable  to  the 
attention  which  is  bestowed  upon  this  subject.  In  roost  instances  it  will  be  advisable 
to  enjoin  entire  abstinence  from  meat  and  the  coarser  kinds  of  vegetables,  coffee  and 
■trong  te.a,  hot  biscuit,  pastry,  condiments,  and,  in  short,  all  articles  of  an  indi- 
86«tiljle  and  heating  nature.  The  quantity  of  food  taken  in  the  twenty-four  hours 
sliould  also  l»e  less  than  ordinary,  for  nearly,  if  not  quite,  as  much  hann  may  result 
from  an  undue  amount  of  mild  and  unstimulant  food  as  from  the  modcj'ate  use  of 
^e  more  solid  and  substantial  articles. 

Instead  of  dieting  and  purging  tlie  patient,  it  may  l)e  necessary  to  fc«d  and  stimu- 
'>te  him  before  it  is  safe  to  use  the  knife.  He  may  be  exhausted,  deficient  in  nerve- 
Pow<'r,or  pale  and  anemic,  requiring  a  rich, concentrated  animal  or  mixed  diet, milk, 
wandy,  ale  or  porter,  and,  perhaps,  quinine  and  iron,  eat»ecially  the  tincture  of  the 
cbloride.  Such  a  course  is  particularly  indicated  wlien  there  is  a  tendency  to  epi- 
tJeinie disease,  lest  the  patient,  fiom  shock  and  loss  of  blood, should  fall  a  ready  prey 
to  its  effects. 

Finally,  attention  should  be  paid  to  the  state  of  the  body  and  mind.  For  some 
•^avs,  or  even  weeks,  the  most  i)erfeet  quietude  should  be  oliscrved,  especially  if  the 
''P^ration  is  at  all  likely  to  be  of  a  serious  character.     If,  for  example,  tlie  object  is 
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to  extract  a  foreign  substance  from  tlie  knee-joint,  or  to  perform  an  operation  for  the 
radical  cure  of  varicose  enlargement  of  the  veins  of  tLe  leg,  it  is  hardly  possible  to  use 
too  much  caution  in  this  rc8[>ect.  In  such  cases  the  putient  should  not  only  refrain 
from  exercise,  but  he  sliould  remain  recumhent  for  several  weeks,  with  the  limb  io 
an  elevated  position.  In  gt'ii^ral,  however,  the  restraint  need  not  be  carried  to  such 
an  extent,  a  few  da3'a'  confinement  to  the  house  being  quite  suHicient  for  the  purpose. 

The  patient's  mind  should  always  be  in  as  tranquil  a  state  as  possible.  All  busi- 
ness cares  should  be  laid  aside,  uml  no  outwartl  troubles  of  any  kind  should  be  pep 
mitteil  to  ohtriKle  themselves  during  this  probationary  period.  He  should  indulge 
in  no  unpleasant  forebodings  concerning  the  result  of  the  operation;  or,  if  this  be 
inevital»le,  the  surgeon  should  exert  himself  to  the  utmost  to  assuage  and  mitigat« 
them  by  proper  explanations.  In  a  word,  it  is  his  duty,  in  all  cases,  to  encourage 
the  timid  and  console  the  desponding  by  every  means  in  his  power.  Many  of  ooi 
patients  are  from  abroad,  away  from  home  and  friends^  and,  therefore,  peculiarly  ia 
need  of  sympathy. 

Nolhuig  depresses  the  powers  of  life  more  injuriously,  or  interferes  more  effectu- 
ally  with  ti»e  reparative  process,  than  fear.  It  lowers  the  heart's  action,  disorders 
the  secretions,  and  not  unfrequeutly  leads  to  the  worst  results.  We  now  and  then 
meet  with  a  patient  who  labors  under  an  undefined  apprehension  that  the  operation  to 
wliieb  he  is  about  to  submit  will  prove  fatal,  livery  argument  that  the  surgeon  can 
employ  fails  to  convince  him  ;  the  impression  is  firmly  infixed  in  his  mind,  and,  if  he 
does  not  die,  his  convalescence  is  sure  to  be  tedious,  jiud,  for  a  long  time,  uusatisfao- 
tory.  I  never  approach  such  a  case  without  serious  misgivings  as  to  its  final  issue, 
aud  I  question  whether  it  would  not  be  well,  iu  such  a  condition,  to  refrain  from 
the  use  of  the  knife  altogether,  at  least  for  a  time. 

The  influence  of  fear  in  depressing  the  vital  powers  is  well  illustrated  in  a  OSM 
that  occurred,  in  ISfift,  in  the  practice  of  Mons.  Cazenave,  of  Bordeaux,  in  a  man 
sixty  years  of  age,  wiio  was  about  to  undergo  the  bilateral  operation  of  lithotomy. 
The  surgeon  was  on  the  point  of  introducing  the  staff,  when  the  patient,  who  had 
exhibited  entire  cabnness  and  serenity  duritvg  the  preparations,  was  observed  to  be- 
come jiale  and  faint,  and  iu  the  course  of  ten  minutes,  in  spite  of  all  that  was  done, 
he  expired.  When  this  nervous  sj-ncope  seized  him,  the  instrument  had  notyete\-en 
touched  him.  A  case  of  a  similar  nature  occurred  to  Desault.  An  old  man,  sus- 
pected to  be  laboring  under  stone  in  the  bladder,  was  about  to  be  sounded  by  Cin- 
ale,  but  died  of  terror  almost  Ix-forc  the  instrument  had  touched  the  meatus.  Perrin 
refers  to  the  case  of  a  soldier,  twentj'-five  yctirs  of  age,  afliected  with  phimosis,  who, 
reluctantly  conseuting  to  an  operation,  no  sooner  saw  the  surgeon^s  knife  than  h« 
fell  into  a  syncope  and  instantly  expired. 

The  sudden  superventi<m  of  grief,  after  a  severe  operation,  often  gravelj'  corapli- 
cates  the  case,  by  weakening,  if  not  completely  destroying,  the  efforts  at  reutoratioa 
The  loss  of  a  relative  may,  in  such  an  event,  unexpectedly  cost  a  patient  his  life, 
The  shock  occasioned  by  the  mental  despondency  violently  depresses  the  system} 
the  wound  at  once  assumes  an  unhealthy  aspect ;  the  adhesive  action  is  arrested  i 
and  gangrene,  pyemia,  or  erysipelas  finishes  the  work. 

Anger  operates  in  a  similar  mauner.  It  disturbs  the  various  functions  of  th€ 
body,  especially  tliose  of  the  liver,  and  frequently  destroys  the  process  of  repair, 
devitalizing  the  plasma  that  is  efluseil  between  the  oppo8e<l  surfaces,  aud  causing  an 
amount  of  inflammation  altogetlier  incompatilile  with  adhesive  action. 

I  have  never  put  off  an  operation  on  account  of  tlio  particular  season  of  the  year, 
When  it  is  recolleete<l  that  the  gravest  accidents,  requiring  amputation,  occur  every 
hour  of  the  da}-,  and  every  day  of  the  year,  such  a  precaution  would  seem  to  be  en- 
tirely at  variance  with  conininn  sense,  if  not  whollj'  useless.  Nevertheless,  I  should 
certainly  not  ad^•ise  the  undertaking  of  any  serious  operation  in  extremely  hot 
weather,  if  it  were  possible  to  postpone  it  without  detriment  to  the  patient.  The 
same  olyection,  however,  does  not  lie  against  very  cold  weather,  inasmuch  as  a  good 
fire  and  a  properly  regulated  teraporatui-e  of  the  apartment  may  generally  be  ob- 
tained, without  much  trouble,  even  in  mrdvyinter  and  in  the  most  rigorous  climate. 

No  ojieration,  even  of  the  must  trivial  nature,  unless  imperatively  dem.anded, 
should  be  perfornie<l  during  the  prevalence  of  an  epiilennc.  This  remark  is  particu- 
larly applicable  to  erysipelas,  which,  under  such  circumstances,  is  almost  sure  to 
infrraft  itself  upon  the  wound,  much  to  the  detriment  both  of  the  part  and  system. 
~  uriug  an  epidemic  of  this  kind  iu  Kentucky  in  1846,  '46,  and  '47,  th( 
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abra^on  of  the  skin,  a  leech-bite,  or  the  apjjiicatioti  of  a  blister,  was  often  fullowuil 
\>y  an  obstinate,  and  sona'tiiiifs  eveu  a  fatal,  attack  of  the  disease;  and  the  conse- 
quence was  that  1  was  compelled,  for  mau}'  mouths,  to  decliue  the  use  of  the  knife 
nearly  altogether. 

Age  is,  as  a  general  rule,  no  barrier  to  an  operation.  Even  infanta  at  the  breast 
bttve  occasionally  undergone  the  ©iteration  of  litliotoray,  niiil  in  certain  congenital 
affections,  as  occlusion  of  the  anus  and  urethra,  the  knife  is  obliged  to  be  used  almost 
immediately  after  birth.  I  am,  however,  as  will  be  stated  in  its  proper  place,  no 
idvocAte  for  very  early  interfereiicc  in  harelip ;  and  I  am  clearly  of  opinion  tliat  it  is 
liest,  aa  a  general  rule,  to  put  otf  all  severe  operatious  iu  infants  as  long  as  possible, 
for  it  cannot  be  denied  that  ttiey  bear  the  shock  and  loss  of  lilood,  consequent  upon 
such  andertakings,  much  worse  than  persons  of  riper  years  and  more  developed  tun- 
slitulions.  Very  old  people  often  bear  ojjerations  remarkably  well,  and  recover  from 
tht'ir  cil'ccts  with  surprising  facility.  Pregnancy  slioidd  always  be  considered  as  a 
liar  to  the  use  of  the  knife,  excej>t  in  those  cases  in  which  it  is  imperatively  demanded 
to  save  life.  Even  the  extraction  of  a  tooth  is  occasionally  followed  by  aJ>ortion  or 
miscarriage,  from  the  perturbaling  inOiience  which  it  exerts  upon  the  system. 

The  habits  of  the  patient  should  not  he.  disregarded  in  considering  the  question 
jstothe  propriety  or  impropriety  of  operative  interference,  for  there  can  be  no  doubt 
lliAttliey  frequently  materially  influence  the  rcsidt.  intemperance  of  ever^"  descriiv 
tion,  especially  if  long  continued,  always  modifies  the  constituliun,  and  renders  it 
less  able,  as  a  general  rule,  to  bear  the  shock  and  fiulisequeut  elfects  of  the  operation 
llian  in  onlinary  cases.  In  habitual  drunkards  mania  a  potu,  erysipelas,  and  un- 
healthy suppuration  are  of  freciuent  occurreuce  atlcr  the  use  of  the  knife.  Huge 
leeders,  or  persons  who  arc  fond  of  the  pleasures  of  the  table,  and  who  take  little 
exercise  in  the  open  air,  are  scarcely  less  exempt  from  these  affections.  Inordinate 
eexa.il  indulgence,  the  habitual  loss  of  blood,  and  deliility  from  previous  suliering, 
often  place  the  life  of  the  patient  in  danger  after  a  severe  operation.  Fat  persons, 
ind  individuals  of  a  doughy,  inelastic  constitution,  do  not  bear  the  knife  so  well  as 
the  fleshy  and  more  robust.  The  same  is  true,  and  in  a  still  greater  degree,  of  stru- 
mous people.  Is'ervous,  hystcricai  females  are  bad  subjects  for  severe  operations. 
Hospital  patients,  especially  iu  the  larger  cities,  do  not,  aa  a  general  rule,  possess 
tliesnme  tolerance  of  the  knife  as  private  patients. 

Sliould  females  be  subjected  to  o[ieratiuus  during  the  menstrual  period,  or  imme- 
(iiattly  before  its  occurrence?  Of  the  impropriety  of  such  a  course  there  can,  as  a 
ijeneral  rule,  be  no  douljt,  and  yet  there  may  be  exceptions  oven  here.  Certainly  no 
«tt8ible  surgeon  would  extract  a  cataract  at  such  a  time,  or  remove  a  diseased 
rii»mnia;  or,  In  short,  perform  any  serious  operation,  if  it  could  possibly  be  post- 
iwncd.  But,  on  tlie  other  bund,  daily  obscrvaliun  teaches  that  women  who  are  badly 
liurt  during  the  menstrual  period  often  make  most  excellent  recoveries.  I  should, 
tlierefore,  deem  it  perfectly  proper  to  perform  at  least  any  of  the  minor  operations  at 
this  time,  and,  in  fact,  almost  any  other  where  delay  might  prove  prejudiciaL 

Tliere  are  certain  diseases,  even  some  which  are  not  of  a  malignant  character,  in 
which  surgical  interference  is  wholl}'  inadmissible,  either  for  the  time  lieing,  or  nlto- 
J^ether.  I  allude  to  those  cases  in  which  the  malady-  demanding  operation  if*  cora]>li- 
cated  with  other  affections.  Thus,  in  anal  tlstule,  associated  with  tubercular  phthisis, 
"lo  knife  should  certainly  not  be  used.  The  disease,  in  such  a  case,  may  be  regarded 
»8  nature's  issue,  the  drying  up  of  which  would  almost  be  sure  to  be  followed  b}' 
"0  aggravation  of  the  pulmonary  symptoms.  In  stone  of  the  bladder  no  one  ope- 
rates when  there  is  serious  organic  disease  of  the  kidneys,  or  even  of  the  blatlder 
it«elf.  Amputation  of  a  limb  is  never  performed,  except  in  cases  of  accident,  when 
^hrre  is  an  aneurism  fif  the  heart;  nor  is  the  femoral  artery  ever  tied  for  popliteal 
sueiirism  when  a  similar  ailection  exists  in  the  arch  of  the  aorta.  Persons  laboring 
Doder  diabetes  do  not  hear  operations  well ;  their  vital  jiowers  are  always  greatly 
depressed  by  the  disease,  and  they  are  very  liable  to  sink  rapidly  under  injury,  espe- 
cially if  attended  with  shock  and  loss  of  blood.  In  all  malignant  maladies,  except 
^«  epithelial  forms,  a  resort  to  the  knifc  is  freijuently  of  questionable  propriety, 
CTen  in  their  earlier  stages,  and  before  there  is  the  sliglitest  evidence  of  the  carci- 
nomatous cachexia. 

Pfrsons  aHected  with  jaundice  are  bad  subjects  for  operation.     The  blood,  under 
snoli  circutnstances,  is  unusually  dark,  oozx's  fi-eely  from  the  cut  snrfaee,  anci  is  imlis- 
po»«i  to  coagulate.     Besides,  the  adhesive  process  rarely  advances  kuidly  when  the 
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system  is  in  this  condition,  and  the  best  plan,  therefore,  is,  if  possible,  to  avoid  intcr- 
lereuce  until  the  icterode  8ym[itonis  have  disappeared. 

Indiscriminnte  opt-rations  cannot  he  too  severely  condemned,  as  they  are  injarions 
alike  to  the  patient,  the  reputation  of  the  8arg:eon,  and  the  true  interests  of  science. 
Like  a  prudent  general,  the  surgeon  should  know  when  to  retreat  as  well  as  when  to 
advance.  It  is  dilllfuilt  to  conceive  of  anything  more  laudable  than  a  bold  nndcr- 
lakiiig  in  a  case  which  must  prove  fatal  without  speedy  relief.  At  the  same  time,  it 
wuiild  certainly  indicate  a  degree  of  weakness,  if  not  of  absolute  wickedness,  to 
attempt  an  operation  when  there  is  not  the  slightest  prospect  of  Ix-nefit. 

There  is  a  class  of  operations  to  which  the  French  writers  have  applied  the  term 
complaisance,  that  is,  operations  of  expediency,  not  of  necessity.  An  indi\idual, 
for  example,  has  an  uifirmity,  as  a  distorted  foot,  or  a  contractt-d  finger,  which  is  » 
source  of  annoyance  ratiier  than  of  sufl'eriug  or  even  positive  inconvenience;  hia 
pride  is  piqued,  and  as  a  conse<juence  his  mind  is  so  incessantly  disturbed  by  it  as, 
perhaps,  to  bo  whully  disqualifud  for  business  and  social  enjoyment.  Such  persona 
often  importune  tiie  surgeon's  aid,  and  it,  therefore,  becomes  a  nice  question  how  he 
should  govern  him  self.  Shall  he  advise  an  operation,  and  run  the  risk  of  destroying 
his  patient,  or  shall  lie  r<>frain,  and  persuade  him  to  bear  his  cross,  for  such  it  actu- 
ally is  ?  There  can,  1  titiiik,  in  general,  he  verj'  liltlc  difticulty  in  arriving  at  ft  proper 
conclusion  in  such  a  state  of  things.  For  myself,  I  can  see  no  difference  between 
the  pliysical  sutrering  that  is  induced  by  a  di-icased  bone  and  the  mental  distrc8.s  that 
results  from  a  dcformt'd  foot ;  so  far  as  theii'  eflect  upon  the  comlbrt  and  hai>]iines8 
of  tlie  individual  is  concerned  tliey  are  precisely  on  the  same  level,  and  hence,  if  it 
he  riglit  and  proper  to  amputate  in  the  one  case,  why  should  it  not  be  in  the  other? 
If  a  joung  man  has  a  varieooelc,  even  of  moderate  size,  and  it  completely  dcstroya 
his  happiness  and  usefulness,  not  by  its  physical  hut  by  its  mental  effects,  is  it  not 
our  solemn  duty  to  attempt  relief  by  an  operation,  although  the  attempt  should 
jeopard  his  life?  I  must  Cfjnfess,  I  should  not  hesitate  as  to  the  line  of  conduct  to 
be  pursued  under  the  circumstances;  at  the  same  time,  however,  I  should  not  omit 
to  wani  my  patient  of  the  risk  he  would  be  likely  to  run,  and  if,  after  a  thorough 
explanation  of  the  whole  matter,  he  should  still  persist  in  his  desire  to  l>e  operated 
on,  I  should  use  every  possible  precaution,  by  a  course  of  diet,  purgatives,  and  rest, 
to  put  his  syslem  in  the  best  ])ossililc  cmidition  for  sustaining  the  shock  of  the 
apjiroaching  onlenl.  Operations  involving  the  same  principle,  though  not  the  same 
riisk,  are  of  daily  oceunvnce,  and  few  surgeons  hesitate  to  t)crform  them:  I  allude 
to  the  division  of  ti;iMh»iis  in  clulvfoot  and  strabismus,  the  extraction  of  the  cry^ 
talline  lens  in  Cataract  of  one  eye,  when  the  other  eye  is  sound,  and  other  aualogoaa 
alfi.'i-tiij'j'is. 

Are  tlouble  synchronous  operations,  or  operations  performed  in  immediate  socce* 
siou,  justilialile?  There  can  be  no  hesitation  in  answering  this  question  alHrmutivoly 
when  the  case  is  a  comparatively  simiilc  one,  as,  for  instance,  when  a  man  has  several 
sebaceous  tumors  upon  the  scalp,  or  two  or  three  small  fatty  tumnrs  upon  his  back 
and  shoulder.  Here  there  could  certainly  be  no  impropriet3-,  provided  the  system  is 
iu  a  sound  condition,  in  extir[vating  all  tlie  morbid  growths  at  one  silting.  A  siniilat 
course  would  be  very  pinprr  if  a  liyilroc-elo  coexisted  with  a  jdiimosis,  a  clul>-foot 
with  a  strabismus,  a  hemorrhoid  with  a  jiol)  p  of  the  rtctnm.  Even  svncluvmous 
amputations  are  not  unfreijuenlly  pt.'j  lornKd,  and,  occasionally,  with  the  most  liappy 
results.  A  thigh  has  tii>melirae8  been  cut  otl",  and  a  skull  trephined,  at  one  silting, 
Nevertheless,  it  is  a  good  rule,  one,  indeed,  which  should  seldom,  if  ever,  be  violated, 
not  to  perform  two  severe  operations  simultaneously  or  in  ra]iid  succession,  if  it  l»e 
jiossible  to  avoid  it,  inasmuch  as  the  shock  and  loss  of  blood  tlais  entailed  niiglit  be 
iVilluweil  by  fnlal  colhijise  or  destructive  inllaramation.  The  rule  is  partieularly  ap» 
plicalile  to. chronic  cases;  in  injuries,  on  the  contrary,  as  gunshot  wounds,  railway 
aecidents,  and  compound  fractures,  the  surgeon  may  have  no  choice,  as  delay  may 
then  be  altogether  out  of  the  question. 

Assilstants. — There  are  K^w  operations  which  a  surgeon  can  perform  alone;  in 
general,  he  is  obliged  to  have  assistants,  and  the  number  of  these  must  necessnnly 
var^'  in  different  cases  and  under  different  circumstances,  i^ometimea  onl3'  **"*'  •* 
required;  at  other  times  two,  three,  four,  or  even  half  a  dozen  will  hardly  sufBce. 
Tlie  more  simple  an  ojieration  the  less  old  will  commonly  be  necessary'.  In  lithotomy 
an  assistant  holds  tlie  start",  two  others  support  each  a  leg,  one  administers  chloro- 
form, another  takes  charge  of  the  patient's  hands,  and  a  sixth  presents  the  £ 
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his  instraments.  In  lacerating  a  Ciitamct,  the  openitor  usually  roquircs  only  one 
assisUmt,  to  support  tlic  head  and  upper  eyelid.  0|>eration3  on  cliiUlren,  especiall}' 
when  we  are  not  pcrmiltt'd  to  employ  anaesthetics,  are  often  pecnlinrly  embarrassing, 
and  ilernand  an  unusual  amount  of  aid  for  their  successful  execution. 

l*he  beauty,  elegance,  aii<l  rapidity,  nay,  even  the  success  of  an  operation,  are  often 
marred  by  the  awkwardness  of  the  assistants.  To  act  well  their  part,  they  shinihl 
be  thoroughly  acquainted  with  the  dilfL-rent  steps  of  the  operation  which  is  about 
to  be  performed,  as  well  as  Tvitli  tlie  nature  and  relations  of  the  structures  involved 
in  it,  so  as  to  be  able  to  anticipate  every  thought  and  wish  of  the  principul.  It  is 
not  necesBary  that  they  should  be  compelled,  like  so  many  Thespians,  to  rehearse 
the  part  which  they  are  expected  to  play  in  the  approaching  task;  but  they  should 
l>e  thoroughly  instructed  in  their  business,  and  perfectly  understand  their  dut}-, 
"wlucli  should  always  be  carefully  explained  and  assigned  beforehand.  Nothing  can 
be  more  awkward  for  a  surgeon  titan  to  stop  in  the  midst  of  an  operation  to  ask  for 
a  knife,  sponge,  or  ligature;  once  begun,  everything  sh<*tild  proceed  with  the  utmost 
regularity,  and  without  the  slightest  interruption  from  an}'  cause.  Good,  well- 
traiued  assistants  are,  uu fortunately,  not  always  to  be  obtained;  the  obler  mem- 
l>crs  of  the  profession  are  too  mucli  occupied  to  afford  their  services,  and  the  younger 
are  too  often  ignorant  of  the  duties  required  of  them.  These  obstacles  to  success 
are  itsually  much  less  in  hospital  than  in  private  practice. 

Duly  of  the  Hurgvon. — Wlicii  tlic  surgeon  has  perfect  control  of  his  time,  as  he 
almost  always  may  (uive,  except  in  cases  of  emergency,  he  generally  selects  a  parti- 
cular hour  for  petfonning  the  ©[xTation.  The  best  period  of  the  day,  at  least  in  this 
country,  is  from  1 1  to  3  o'clock,  as  he  will  then  have  the  advantage  of  a  good  light, 
juid  also  be  in  better  trim  lor  the  discharge  of  his  duty.  An  operation,  especially 
an  imijortant  one,  should  never,  as  a  matter  of  choice,  be  perfonned  late  in  the 
afternoon,  or  in  cloudy  weather;  for,  should  hemorrhage  arise,  it  might  be  very  dif- 
ficult to  arrest  it,  on  account  of  the  want  of  good  light,  so  indispensable  on  such 
occasions. 

Arlilicial  light  may  sometimes  be  used  to  great  advantage  in  certain  operations; 
and  ocrasionally  the  aid  of  reflected  light,  as  when  it  is  thrown  from  the  mirror  of 
an  oi»hthaluioscMpe,  is  of  great  service,  eeiicciatly  in  deep  wounds,  as  those  made  in 
lithotomy',  the  ligation  of  the  imiomluatc  and  subclavian  arteries,  and  the  extirpation 
of  tumors  of  the  neck. 

At  the  hour  specified  for  the  o]>cration  everything  should  be  in  its  place ;  the 
assistants  should  attend  with  militaty  punctuality ;  the  table  should  be  properly 
prepared;  the  chloroform,  ammotiia,  and  brandy,  ia.strunients,  ligatures,  sponges, 
water,  and  towels,  should  ali  be  at  the  precise  spot  where  they  are  required;  in  short, 
nothuig  should  be  wanting,  but  everj'thing  be  at  hand,  and  arranged  in  the  most 
perfect  order.  I  have  heard  of  a  surgeon,  engaged  in  an  amputation,  making  his 
flaps,  and  asking  for  his  saw,  which  had  been  left  in  an  adjoining  room !  C)n  one 
wcasioD  a  lithotoniist  perfonned  the  lateral  section,  and  was  altnut  to  introduce  the 
forceps  to  extract  the  stone,  wlien,  to  and  behold,  the  instrument  had  not  been  put 
on  the  tray  1  Such  blunders  might  create  a  smile,  if  they  did  not  sometimes  involve 
Herious  consequences.  It  need  hardly  l)e  added  tlunt  all  these  preparations  should 
be  made  in  an  adjoining  room,  away  from  the  patient  ;  it  is  enough  for  him  to  know 
that  he  is  about  to  siitfer,  without  seeing  the  instruments  of  hLs  torture  deliberately 
Bpread  out,  one  after  another,  before  hia  eyes. 

Uf  the  precise  time,  as  to  the  day  and  hour,  of  the  operation,  the  patient  should 
usually  be  kept  in  ignorance,  as  the  information,  if  made,  could  hardly  fail  to  exert 
a  pcrlurbating,  and,  consequently,  a  prt-judicial,  influence  upon  the  mind,  and,  through 
it,  upon  the  general  system.  It  is  oidy  iu  the  nnlder  cases  that  this  intelligence 
should  be  communicated.  There  is,  however,  much  diflerence  in  this  respect  in 
dilferent  individuals;  lor,  while  some  would  shrink  from  the  disclosure,  and  be, 
jierhaps,  seriously  aflected  by  it,  others  will  not  only  be  iudifferent  to,  but  absolutely 
cuurt  it. 

Position  of  the  Patient  and  Surgeon. — The  position  of  the  patient,  the  surgeon, 
and  tlie  assistants  must  vary,  of  course,  in  dilferent  cases,  and  can  Ix^  discussed  here 
only  in  a  general  manner.  When  chloroform  is  to  be  given,  absolute  recumbency  is 
rerpured,  to  guard  not  only  against  delay •»  but  also  against  the  occurrence  of  serious 
mishaps.  But,  apart  from  this  consideration,  the  horizontal  posture  should  ahvnys 
be  preferred  whenever  the  operation  is  likely  to  be  protracted,  or  attended  with  much 
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shock  ami  loss  of  bloocL  In  otlier  cases,  again,  as  in  lithotomy,  the  operation  can- 
not be  iM?rfL>rme<]  in  any  other  [josture  than  in  the  reciuiibcnt.  In  amputating  the 
thigh  and  leg,  as  well,  indeed,  as  the  arm  an<l  forearm,  the  patient  always  lies  down, 
not  oul^'  on  account  of  apprehended  weakness,  but  because  it  is  always  easier,  when 
he  is  thus  placed,  to  hold  the  limb  and  control  hemorrliage.  In  lacerating  a  cata- 
ract, the  patiint  generally  sits  in  a  ciinir,  with  his  head  supported  upon  the  breast 
of  an  aiasi.stant ;  in  operating^  on  harelip,  the  child  usually  sits  upon  an  assistant's 
lap,  tlie  l)ea<l  bc-ing  ficnjly  hold  b^^  another  assistant,  standing  behin<l  or  by  the  side 
of  the  first.  In  lithotomy,  the  patient  lies  on  his  back,  with  tlie  breech  reaching  over 
the  edge  of  the  table:  two  assistants  support  the  legs,  another  holds  the  statf,  a  fourth 
takes  charge  of  the  sponges,  and'  a  tifth  administers  chloroform,  while  the  surgeon 
sits  on  a  low  stool  in  front  of  the  perineum,  or,  as  I  usuuU}'  prefer,  rests  on  one  of 
his  knees.  Now  that  anrestlietics  are  so  much  in  vogue,  it  is  seldom  that  we  are 
obliged  to  tie  our  patients,  or  to  roll  them  up  in  sheets  or  aprons,  as  was  the  custom 
prior  to  the  discovery  of  these  agents. 

The  more  important  ojierations  are  generally  most  conveniently  performed  upon 
a  firm,  narrow  breakfast  table,  well  covereti  with  blankets  or  comforts.  Several 
pillows  and  folded  sheets,  and,  if  the  case  is  likely  to  Itc  a  bloody  one,  a  piece  of 
soft  oil-cloth,  should  Iw  at  hand,  with  a  tray  filled  with  sand  or  sawdust,  to  receive 
the  discharges.  Sometimes  a  lounge  or  sofa  may  conveniently  be  used ;  and,  in 
many  instmices,  the  edge  of  the  bed  answers  very  well.  The  patient  should  have  as 
few  clothes  on  as  possible,  for  two  reasons:  first,  thf\t  Liis  dress  may  not  be  unneces- 
sarily soiled,  and,  secondly,  because  it  will  afford  him  more  freedom  in  breathing. 

The  surgeon  and  his  aids  should  be  careful,  during  the  operation,  that  they  do  not, 
on  the  one  hand,  inoculate  themselves  with  the  discliargcs  of  the  patient,  and,  on 
the  other,  that  they  do  not  communicate  disease  to  him  through  their  own  persons, 
as  miglit  readily  hapfien  if  they  have  recently  been  engjiged  in  the  di-i'section  of 
patients  dead  of  erysii>ela.s,  phlebitis,  pyemia,  or  diffuse  inflammation,  especially  of 
the  peritoneum  and  of  the  pelvic  veins  of  lying-in  females.  That  there  is  frequently, 
if  not  generally,  a  virulent  poison  present  in  these  affections,  the  influence  of  which 
may  readily  be  dissenii tinted  by  means  of  the  hands  and  clothes,  is  fully  estab- 
lished, and,  therefore,  every  possible  care  should  be  taken  to  guard  against  all  such 
contingencies.  Accoucheur;^  often  communicate  disease  and  death  in  this  manner  from 
one  parturient  woman  to  another,  and  there  are  few  practitioners  extensively  engaged 
in  ojierative  surgery,  whether  in  private  or  public,  who  have  not  had  similar  expe- 
rience among  their  own  patients.  A  number  of  cases  have  been  recorded  in  which 
surgeons  in  amputating  limbs  and  excising  tumors  have  contracted  fatal  diseases  by 
the  inoculation  of  their  hands.  In  perlorining  any  delicate  operation  the  handa 
should  always  be  well  washed  as  a  preliminary  measure,  in  order  that  no  dirt  or 
perspiration  may  Ik;  deposited  upon  the  wound,  and  thus  become  a  source  of  in 
tion,  interfering  with  the  reparative  process. 

Operation. — Everything  being  thns  prepared — the  assistants  being  at  their  posts, 
the  iiistrtnnents  arranged  upon  a  tray  in  the  or-der  in  widch  they  ai'e  likely  to  bfi 
required,  the  (wirts  divi-sted  of  hair  and  dressings,  and  the  patit-nt  fully  under  the  in- 
fluence of  chloroform — the  operation  is  proceeded  with,  slowly,  deliberatelj',  and  in  the 
most  orderly,  quiet, and  dignified  manner.  All  displ.-*}-,  as  such,  is  studiously  .ivoided  j 
ever  rejmemliering,  in  the  language  of  Pesantt,  that  the  simplicity  of  an  ojieration 
is  the  measure  of  its  perfection.  No  talking  or  whispering  should  be  permitted  on 
the  part  of  the  assistants,  and,  as  to  laughter,  nothing  could  be  in  worse  taste,  or 
more  fleserving  of  rebuke.  Every  important  operation  should  be  looked  upon  as  a 
solemn  undertaking,  which  may  be  followed  in  an  instant  by  the  death  of  a  human 
being,  whose  life,  on  such  an  occasion,  is  often  literally  suspended  by  a  thread,  which 
the  most  trivial  accident  mn}-  serve  to  snap  asunder. 

The  time  occupied  in  performing  an  operation  is  a  matter  of  some  moment,  bnt 
not  so  much,  perhaps,  as  is  commonly  supfiosed.  When  a  patient  is  unconscious, 
whetlier  from  cerebral  ojvpression,  or  from  the  use  of  nn  anesthetic  agent,  it  is  of 
very  little  consequence,  other  things  l^eing  equal,  whetlier  the  operation  lasts  five 
minutes  or  ten  minutes,  pro\-ided  it  is  well  executed,  which  it  ccitainij' cannot  always 
be  when  we  :dm  at  great  sjiecd.  Le  Cat,  it  is  said,  Irthotomized  half  a  dozen  ])atients 
in  nearly  twice  as  many  minutes,  and  the  result  was  that  he  lost  nearly  every  one. 
Prior  to  the  application  of  chloroform  to  the  relief  of  suffering,  rapidity  waa  laoet 
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com mt'ml able,  inasmuch  aa  it  served  to  prevent  shock  and  pnin,  though  T  am  well 
cou\  mcc'il  that  it  vras  ofteu  securt'd  at  the  expense  of  much  suliscqueut  mischief,  if 
not  immediate  detriment.  The  maxim  of  the  schools  has  always  beeu  c/A>,  tuto  et 
ju-cvitde;  but,  as  it  respects  the  first  of  these  injunctions,  it  may  be  added,  in  the 
language  of  Cato,  not  cilo  «i  sat  bene. 

Arculcnts  during  Ojyeration. — The  next  to|)ic3  to  be  considered  are  the  accidents 
which  are  liable  to  take  place  duriog  the  operation,  iind  the  best  methods  of  avoiding 
or  meeting  them.     Those  are,  first,  hemorrhage,  and,  secondly,  shock. 

The  amount  of  blood  lost  during  an  operation  may  be  very  small  when  measured 
by  ounces,  but  very  large  in  relation  to  its  effects  upon  the  s^'stem.  Much  will  de- 
pend, in  every  case,  upon  the  state  of  the  constitution,  and  the  temperament,  habits, 
and  health  of  the  patient.  A  hemorrhage  which  may  affect  one  individual  xcry 
slightly,  if,  indeed,  at  all,  may  affect  another  most  seriously  and  even  fatally.  A 
goo<l  deal,  again,  will  depend  upon  mere  idiosyncrasy,  and  u{K»n  the  presence  or 
abst-nce  of  epidemic  disease,  whicii,  as  has  alrtiady  l>een  intimate<l, generally  impresses 
it&elf,  to  a  greater  or  less  extent,  ujion  every  individual  in  the  community  in  whicli 
such  disease  prevails.  Anything  tike  a  copious  loss  of  blood  is,  aa  before  stated,  a 
great  evil,  and  should,  tlierefore,  always,  if  possible,  be  prevented.  I  cannut  agree 
wilb  those  who  think  tiiat  the  loss  of  twelve,  sixteen,  or  twenty  ounces  will  Ut  likely 
to  be  beneficial,  even  when  there  is  unusual  vigor  of  constitution.  If  tliere  be  any 
nndue  vascular  repletion,  it  can  always  be  relieved,  if  the  nccessitj'  for  it  arises,  alter 
the  operation  is  over.  In  all  cases,  therefore,  1  deem  it  to  be  our  duty  to  guard 
against  hemorrhage  as  much  as  possible. 

It  is  not  necessary,  nor  even  {iroper,  to  tie  every  vessel  as  fast  as  it  is  divided. 
^V  well-trained  assistant  will  generally  obviate  this  necessity  by  compressing  the 
LUeediug  orifice  the  moment  the  ktale  has  swept  beyond  it,  and  by  the  proper  exer- 
cise of  this  dexterity  a  large  tumor  may  often  be  removed  before  a  single  ligature 
Is  applied.  Should  the  bleeding,  however,  not  be  controllable  by  this  means,  mea- 
sures must  be  adopted  to  arrest  it  without  delay  by  ligaliug  the  principal  vessels 
-from  which  it  proceetls. 

It  is  seldom,  at  the  present  day,  that  a  patient  sustains  anything  like  a  serious 

shock  from  an  operation,  even  if  it  be  comparatively  severe  aiid  protracted.     The 

-cise  of  aua'stheties,  if  it  do  not  alwa^'s  elfectually  prevent,  generally  restricts  it  within 

the  limits  of  tolerance,  and  thus  saves  the  surgeon  a  vast  amount  of  trouble  and 

fljixiety.     It  is  not,  however,  to  be  forgotten  that  the  very  means  Avhich  are  employed 

t.«  prevent  pain  and  shock  may  themselves  induce  severe,  if  not  fatal,  prostration. 

Henee,  as  will  be  seen  by  and  by,  too  much  caution  cjinuot  be  used  in  their  adminis- 

trnliou,  the  eflects  of  the  remedy  being  mo-Jt  carefully  watched  throughout,  so  that 

any  symptom  denotive  of  danger  may  instantly  be  recognized  and  counteracted. 

%  keeping  the  patient  perfectly  recumbent,  and  providing  for  the  free  admission  of 

air  Into  the  lungs,  all  misehief  maj',  in  general,  be  happily  avoided.     The  syncope, 

c«UR(.'d  by  the  luss  of  l»li>otl,  is  met  by  a  depressed  position  of  the  head,  by  means  of 

llie  full,  by  dashing  cold  water  upon  the  face  and  chest,  by  holding  smelling-bottles 

fit-ar  tile  nose,  and,  in  severe  and  nlatining  cases,  by  siiuipisms  to  the  extremities, 

spine,  and  praecordial  region,  aided,  if  necessary,  by  the  use  of  stimulating  injeo- 

tloDs,  as  brandj-,  turpentine,  annnouia,  or  mustard. 

I>re»ging8  and  After- Trcnlmfnt. — The  operation  being  over,  the  next  thing  to  be 
done  is  to  adjust  the  dressings ;  these  should  always  he  as  light  as  possible,  and 
'Pplied  in  such  a  manner  as  to  insure  the  greatest  chance  for  union  by  the  first  inten- 
t'oii.  The  question  has  been  much  agitated,  of  late  years,  whether  the  dressings 
8l»nuld  l>e  applied  at  once,  the  moment  the  knife  has  ueeomplished  its  object,  or 
fhetlier  the  parts  should  be  permitted  to  remain  free  fur  several  hours,  to  atfoixl  them 
*ii  Dpportunity  of  contracting  and  becoming  ghized  witii  plastic  matter.  Much 
•oiglit  be  said  in  fovor  of  both  mettiods.  The  proper  rule  of  practice,  I  think,  is  to 
stcvr  a  middle  course,  adopting  neither  plan  exclusively.  In  large  wounds,  as  those, 
ft)r  example,  left  in  amputations  of  the  thigh,  leg,  or  arm,  ami  in  the  extirpation  of 
l»rge  tumors^  the  best  plan  always  is  to  keep  the  parts  open  fur  three,  four,  or  five 
lioiira,  or  until  all  oozing  has  ceased,  and  the  raw  siirfaee  has  become  iucrusted  with 
plastic  matter,  a  liglit,  porous  towel,  properly  folded  and  frequently  wrung  out  of 
I'old  water,  being  kept  constantly  applied  to  proniote  these  occurrences.  If,  under 
*iicli  circumstances,  approximation  be  eflected  immediately  after  the  operation,  the 
^orgjfjn  wdl  oltcn  be  compelled,  a  short  time  afterwards,  even  when  he  has  taken 
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the  greatest  possible  care  to  Bocnro  the  vessels^  to  remove  his  dressings,  in  order 
arrest  the  flow  of  blood  ;  a  iirnccdnre  wiiich  is  gfiierally  not"  less  painful  and  alar 
ing  to  the  patient  tluiu  dis-ayreL-iiWe  and  vexatious  to  the  attendant.  If,  on  t 
other  hand,  the  wound  is  small,  the  best  plan,  I  conceive,  is  to  bring  the  edg 
together  at  once,  as  this  saves  both  time  and  anxiety. 

The  dressings  being  ap[)Iied,  the  patient  is  carried  into  his  be<l,  previoTisl3-  p 
pared  for  his  acconimodalion,  and  placed  in  such  a  position  as  will  best  promote  1 
comfort  and  the  reunion  of  the  divided  parts.  Feathers  and  heavy  quilts  are  to 
carefully  avoided;  and,  in  general,  it  will  be  well,  especially  if  there  is  a  probabili 
of  there  being  much  discharge,  whether  of  blood,  secretion,  or  excretion,  to  prol<; 
the  bedding  with  a  piece  of  thin,  scift  oil-cloth,  spread  beneath  a  fidded,  moval 
sheet.  The  aflected  parts  are  placed  in  an  elevated  and  relaxed  position,  and  ma 
tained,  throughout,  in  a  cool,  comfortable  state.  The  diet  must  be  light  and  anir 
tant,  the  drink  cooling  and  palatable,  and  the  temiierature  of  the  apartment  frc 
sixty-five  to  seventy -two  degrees  of  P'ahrcnhcit.  All  nnneoossary  conversati' 
should  be  avoide^l ;  and  no  persons,  except  tlie  nurse  and  the  iranuHliato  friends 
the  patient,  shonld  Ix?  permitted  to  enter  the  room  during  tlie  first  twenty-four  hou 
after  the  operation,  or,  in  cases  of  great  danger  and  severity,  not  until  a  ^M 
longer  time.  " 

When  the  oi>eration  is  at  all  severe,  my  invariable  rule  is  to  administer  a  full  do 
of  morphia  immetUately  after  it  is  over,  or  even  soraetimos  an  hour  or  two  befo 
it  is  commenced.  The  object  is  not  only  to  aUay  pain,  which  is  always  a  gro 
desideratum,  but  to  induce  sleep  and  tranquillity  of  the  system ;  in  other  words, 
put  the  part,  body  and  mind,  all  in  a  state  of  absolute  repose  for  at  least  the  flr 
twentj'-four  hours  after  the  use  of  the  knife.  By  a  full  dose  of  morphia,  I  me 
not  less  than  half  a  grain  ;  a  smaller  quantity  than  this  would  oidy  serve  to  ft 
and  worry  the  patient  instead  of  composing  him.  In  cases  of  unusiial  severit 
I  do  not  hesitate  to  give  twice  that  quanlity,  never  forgetting  that  excessive  sutleri 
always  establishes  a  certain  amount  of  tolerance  to  the  use  of  anod^mes. 

Too  much  attention  cannot  be  Ix-stowed  upon  the  patient's  diet.  If  the  operatii 
has  Ijeen  at  all  severe,  or  attended  with  unusual  shock  and  loss  of  blood,  he  mi 
be  fed,  not  starved,  in  order  to  enable  the  system  to  reinstate  itself  as  promptly 
possible  into  its  former  condition,  Ity  the  manufacture  of  blood  and  nervous  flul 
both,  perhaps,  frightfully  cx[R-ndcd  during  tJic  previous  contest,  and  now  in  dang 
of  being  still  further  exhausted  by  the  traumatic  fever  and  the  tumultuous  actt 
of  the  heart.  The  vessels  must  be  rt'iilonislied ;  the  brain  and  spinal  cord  sti 
ported.  The  most  suitable  articles  for  this  purpose  are  milk  and  stale  bread,  tri 
the  free  use  of  brandy,  followed,  in  a  day  or  two,  by  animal  broths,  beef  csscn< 
rich  soups,  and  the  lighter  kinds  of  meats.  Subacid  fruits  will  also  general 
prove  both  grateful  and  nourishing.  The  drinks  should  consist  of  ice  water,  eitl: 
pure  or  acidulated,  as  may  be  most  agreealjle  to  the  patient.  A  cup  of  tea 
often  exceedingly  soothing  and  refreshing  souii  after  a  severe  operation.  Starvati 
after  violent  shock  and  loss  of  blood  is  fre<juently  followed  by  the  worst  com 
quences,  from  the  tendencj'  which  the  system  has  to  run  into  erysipelas,  pyemiflfl 
hectic  fever,  independent!}'  of  its  incompatiliility  with  the  adhesive  process.       ^B 

The  effects  of  diet  upon  mortality  after  injuries  and  operations  arc  well  Ulustrat 
by  what  occurred  among  the  wounded  sohlJL'rs  that  were  received  in  the  difGere 
hospitals  of  Paris  in  1814.  The  table,  drawn  up  by  Malgaigne,  included  FreiM 
Prussians,  Austrians,  and  Russians,  the  latter  of  whom  had  a  liberal  allowanOH 
bread,  vegetables,  meat,  wine,  and  even  brandy,  while  the  otiicrs  were  subjcctodt^B 
strict  dietetic  regimen.  The  mortality  among  the  French  soldiers  was  1  in  7,  o^ 
Prussian  1  in  i),  of  the  Austrian  I  in  12,  and  of  the  Russian  1  in  27 ;  an  astonishii 
difference  if  we  assume,  as  we  arc  authorized,  that  it  was  dne  solely  to  a  difl'oren 
of  treatment,  and  not  to  anj'  i)ccnliarity  in  the  nature  of  the  wounds,  the  sur^ 
treatment,  or  the  air  of  the  hospitals  in  which  the  sohliers  were  accommodate 

But  patients  must  not  be  fed  itidiscriminately  alter  operations ;  when  the  indii 
is  young  and  robust,  perfectly  temperate  in  his  habits,  and,  above  all,  when  he 
not  suffered  severely-  from  shock  or  loss  of  blood,  his  diet  should  be  restricted  ^ 
of  the  blandest  character  for  a  number  of  days,  or,  in  fact,  until  the  wound  ]^ 
by  the  knife  is  in  great  measure  healed.  Improper  indulgence,  under  such  circni 
stances,  cannot  fail  to  light  up  a  fire  which  hardly  an3'thing  aftcrwanls  may  be  ah 
to  extiuiruish. 
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If  the  palicnt  has  sustained  severe  shock  or  loss  of  blotxl,  he  Hbould  not  only  be 
well  led  from  the  very  liegimiiug,  but  pruiiiptly  subjec-tod  to  the  U!<e  of  tiiictiire  of 
irou,  in  doses  varyiug  from  twenty  to  thirty  drops  every  three  or  four  hours,  as  a 
preventive  of  erysi|x'las  an«l  pyemia,  so  tiabk  to  occur  under  such  tircunistaULetj. 
Quinine  may  ollon  l>e  advautaiieously  conjoined  with  the  clialybt-ate,  espeeinlly  if 
the  patient  has  be<^ii  aflected  with  malarious  disease.  Anodynes  should  also  be  lieely 
eihibiteil. 

Attention  to  the  temperature  of  the  patient's  apartment  is  often  a  matter  of  great 
moment;  in  general,  it  will  be  best  to  regulate  it  l>y  the  thermonaeter,  especialh  in 
o^ierations  on  the  respiratoiy  organs,  and  after  the  extirpation  of  ovarian  tumors. 
KverytJiing  like  a  direct  draugli't  must  be  curefully  avoideil;  and  in  wet  weiither  it 
will  l>e  well,  esixxnally  if  the  moisture  of  the  air  \n*  eombiued  with  cold,  to  t-mploy 
artificial  beat,  while  the  doors  aud  windows  are  sultSciently  opened  to  secure  proi>er 
rentilatioD, 

The  dressings  should  not  be  disturbed  too  soon,  or  oftener  than  is  absolutely 

necessary  to  the  comfort  of  the  jwrt  and  sytitem.     As  a  general  rule,  they  require  to 

lt*i  changed  more  frequently  in  wmidi  than   in  enld  weatlu-r,  aud  iu  copious  than  in 

flight  discharge.     Tlie  proin-r  pnutico  is  never  to  mc<ldle  witii  tiieni  so  long  as  they 

St nswer  tiie  purpose  for  which  they  have  been  appbed.     Tlie  sutures  and  adhesive 

strips  shouUI  be  removed  wilh  the  uniiost  care;  the  substitute  dressings  should  \>e 

j^ivpareil  and   ready  for  use  before  the  old  are  taken  oil";  the  sponge  sliould  be 

employed  with  the  greatest  gentleness;  in  a  word,  all  rude  maiiipuJalion  siiould  be 

»xiost  studiously  avoi»led.     No  banilage,  however  thorougldy  washed,  should  be  used 

•fc'vrice,  as  it  is  liable,  from  the  retention  of  matter,  to  become  the  carrier  of  infection, 

c;*l>eeially  in  large  suppurating  wounds  and  in  compound  fractures  and  dislocations. 

I^or  the  want  of  this  precaution  many  a  patient   has  perished  from  pyemia  and 

^rjsipelas. 

Some  of  the  above  precepts  may  seem  trivial ;  but  I  am  sure  that  they  are  of  the 

ggrteatost  importance,  and  that  the  want  of  their  observance  is  often  followed  by  the 

•^iriirst  consequences.     It  is  a  much  easier  matter  to  talk  a  patient   to  death,  or  to 

retard  his  recovery,  after  he  lias  undergone  a  scA-ere  operation,  or  sustained  a  vtcih-nt 

irijmy,  than  most  people  imagine,     if  symptomatic  fever  arise,  or  if  the  part-*  exhibit 

oviilence  of  overactiou,  i>rouipt  recourse  must  be   had  to  tlie  usual  antiphlogistic 

rvmviVies,  employed  in  a  decided  yet  cautious  manner,  lest  they  produce  harm  instead 

of  good. 

The  after-treatment  should  always,  if  possible,  be  superintended  by  the  surgeon 
liiinsclf;  his  duty  is  not  over  witli  the  o]>eration ;  it  ceases  only  with  the  cure  or 
till'  death  of  his  patient.  "The  practice,"  remarks  an  eminent  authority,  "of  per- 
fDnniiig  a  serious  operation,  and  leaving  the  at'tcr-treatnicnt  to  others,  has,  in  my 
ki)ii«i»;ilge,  re[>ealcdh'  pn»ved  disastrous.  The  medical  treatment,  a  duty  not  less 
f''*|)oii8ible  than  the  operative,  behings  to  the  surgeon  ;  aud,  indeed,  to  be  employed 
lutTi'ly  as  a  handicraftsman,  conveys  an  imputation  at  which  the  dignity  of  a  suieutilic 
mind  ri'volts." 

Aa  (tperation,  if  well  performed,  does  not,  in  ordinary  cases,  require  repetition. 
It  is  only,  as  a  general  rule,  where  it  has  been  executed  iu  a  slovenly  aud  imperfect 
luairaer  that  such  a  step  will  be  likely  to  be  necessary.  Such  an  error  is  the  more  to 
'«  deprecated  because  the  repetition  of  the  operation  may  seriously,  If  not  fatally, 
coiiipromiso  the  patient's  life,  after  he  has  succesfifnlly  surmounted  the  liazards  of 
llje  llrgt.  If  a  tumor  has  been  well  excised,  a  limb  jn'operly  amputated,  an  artery 
carufiilly  ligated,  there  will  seldom  be  any  neccs*.sity  for  going  over  the  same  ground 
•  htcond  time.  If,  now  and  then,  the  reverse  is  the  case,  it  only  serves  as  an  excejv 
liuu  to  an  ixnjiortanfc  rule.  KcpctJlion  of  an  oiieralion  is  most  frequently  required 
'1  malignant  diseases,  after  lithotomy,  aud  in  amputations  for  tlje  relief  of  gunsliot, 
r&ilwHy,  and  other  severe  accidents,  where  the  injury  often  extends  much  further  up 
'■lit.'  limb  than  the  eye  can  tliscover,  and  where,  consequently,  the  most  enlightened 
Slid  skilful  surgeon  may  be  at  fault, 

iVrsons  often  submit  with  alacrity  to  the  repetition  of  an  operation  when  it 
Pitimises  to  prolong  life,  or  to  atl'ord  even  tein[>orary  relief  from  snifcring;  aud 
'fcovcr^',  under  such  circumstances,  is  sometimes  very  surpri'^ing.  In  a  case  of 
^'current  sarcoma  of  the  mammary  gland,  de8crilK?<l  in  a  previous  chapter,  not  less 
llian  twenty-three  separate  oiwrations  were  performed  before  a  cure  was  linally 
''fought  about.     In  a  case  of  spindle-celled  sarcoma  of  the  neck,  I  excised  the 
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morbid  growth  five  times,  at  vnrying'  intervals,  vritli  tiie  effect  of  prolonging  life  for 
Xl])w'anls  of  five  years.  Examples  of  lilbolomy  Iirac  occurred  in  which  the  patient 
was  cut  successfully  four, five,  six,  and  even  seven  times,  as  in  the  celebrated  case  of 
Grnngeret. 

Sourcea  of  Danger  after  Opcraliotis.— The  great  sources  of  danger,  after  a  severe 
operation,  are,  first,  excessive  dei»ri'ssionof  the  system  from  shock  and  loss  of  Mood ; 
secondly,  traumatic  fever:  thirdly,  un<lue  inflammation  of  the  jinrts;  fourthly, 
secondary  hemorrhage;  fifthly,  erjsipelas;  sixthly,  pyemia;  seventhly,  tetanus; 
and,  lastly,  constitutional  irritation. 

a.  The  proiifrafion^  consequent  upon  an  operation,  is  usually  denoted  by  great 
pallor  of  the  countenance,  feehleness  of  the  pulse  and  respiration,  coldness  of  the 
extremities,  yawning  and  sigliing,  partial  blindness,  dizziness,  noises  in  the  cars, 
restlessness,  thirst,  nausea,  and  even  vomiting.  To  meet  these  symptoms,  all  that 
ia  generally  necessary  is  to  place  the  patient  recumbent,  to  use  beat,  friction, 
and  sinapisms,  to  allow  free  access  of  air,  and  to  administer  stimulants,  as  brandy, 
or  brandy  and  ammonia,  by  the  mouth,  if  the  power  of  deglutition  still  remains, 
or,  if  not,  by  the  rectum,  in  the  form  of  enemata.  A  full  anodyne  will  usually 
form  a  most  valuable  adjunct  to  these  remedies,  and  should  seldom,  if  ever,  be 
omitted.  Great  care,  however,  must  be  observed  in  the  management  of  these  cases, 
lest  vifjknit  reaction  follow  the  depression,  and  hurry  the  patient  on  to  a  fatal 
termination.  It  is  only  in  instances  of  extreme  prostration  that  stimulants  should 
be  given  Ixildly  and  freely,  and  without  any  regard  to  consequences  in  respect  to  tlie 
parts  involved  in  the  operation. 

a.  More  or  less  fever  must  almost  necessarily  follow  every  severe  operation,  offer- 
ing thus  an  additional  source  of  suffering  and  danger  to  the  patient,  and  of  anxiety 
to  the  surgeon.  To  this  disease  the  term  traumatic  is  usually  applied  ;  the  older 
writers  called  it  bed  or  wound  fever,  and  Dr.  Simpson  has  given  a  very  excellent 
account  of  it  un<ier  the  name  of  surgical  fever. 

It  generallj'  Itcgins  within  the  first  six  or  eight  hours  after  the  oijeration,  and  is 
characterized  by  a  flushed  appearance  of  the  face,  a  frerpient,  quick,  and  irritable 
stale  of  the  pulse,  dryness  of  the  skin,  restlessnesis,  and  thirst,  which  is  often  exces- 
sive, especially  after  profuse  losses  of  Idootl.  In  some  cases  tliere  is  extreme  jacti- 
tation, with  nausea,  if  not  actual  vomiting,  and  a  tendency  to  delirium,  or  a  confused 
and  bewildered  condition  of  the  intellect.  The  breathing  is  generally  somewhat 
hurried,  and  slight  mucous  rales  are  often  present.  The  appetite  is  impaired  or 
entirely  wanting,  the  bowels  are  constipated,  and  the  urine  is  scanty,  high-colored^ 
and  often  offensive,  l>eing  surcharged  with  saline  matters  and  occasionally  even 
slightly  allnuninous.  Now  and  tlien  the  disease  is  ushered  in  by  distinct  rigoi-s.  After 
the  fever  has  continued  for  some  time,  a  tendency  to  remit  appears;  the  he.it,  thirst, 
and  restlessness  diminish,  the  pulse  descends,  the  gastric  distress  vanishes,  and  the 
skin  becomes  covered  with  a  gentle  moisture,  which  often  increases  to  profuse 
perspiration. 

The  duration  of  traumatic  fever  varies  from  a  few  hours  to  a  number  of  days.  In 
the  milder  cases  it  is  generallj'  very  evanescent,  while  in  the  more  severe  it  is  often 
very  protr.acted,  and  is  then  u'^ually  attended  with  regular  vesperal,  if  not  also 
naaliual,  exacerkations.  Xot  ujifrequently  the  disease  disappears  entirely  for  a  few 
days,  and  then  recurs,  with  more  or  less  violence,  the  attack  being  provoke<I  either 
by  some  dietetic  or  otlier  indiscretiim  on  the  i>art  of  the  patient,  or  by  some  change 
of  th<*  system,  as  the  arrest  of  an  important  secretion,  or  the  commencement  of 
blood-poisoning. 

The  causes  of  surgical  fever  are  sufficiently  obvious.  Every  operation  of  the 
slightest  severity  acts  as  a  disturbing  agent,  depressing  the  vital  powers,  and  derang. 
ing,  as  a  direct  and  inevitable  consequence,  all  the  secretions.  We  have  familiar 
illustrations  of  these  occurrences  in  dail^-  practice,  in  the  lancing  of  boils,  the  extrac- 
tion of  teeth,  and  in  the  ojieration  of  bleeding.  The  least  shock,  however  induced, 
is  sure  to  be  followed  by  more  or  less  general  disorder,  and  it  is  hardly  necessary  ta 
state  that  the  amount  of  tliis  disorder  is  always  m.-iterially  augmeuted  when,  ia 
addition  to  the  nervous  lesion,  there  has  Ixsen  considerable  loss  of  blood.  Nothing 
so  rapidly  or  so  powerfully  irritates  and  frets  the  vascular  and  nervous  systems  ad 
these  two  circumstances.  The  heart  evinces  its  suffering  first,  by  the  feebleness  andi 
irresrulnrity,  and,  after  the  occurrence  of  reaction,  by  the  frequency  and  rapidity  of 
its  contractions.     The  nausea  and  vomiting,  the  excessive  prostration,  the  yawning^ 
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ind  contusion  of  intellect,  not  to  mcutinn  other  symptoms,  n,re  unraistakaljle  signs 
of  the  shock,  or  loss  of  power,  sustainetl  hy  the  great  nervous  ccntrcia.  The  use  of 
anaesthetics,  doubtless,  often  contributes  to  the  production  of  traumalic  fcA'er,  by  the 
disturbance  which  it  occasions  in  the  general  system. 

^iow,  if  we  take  all  these  circumstances  into  view,  and  the  fact  that  thonsands  of 
pAtivnts  are  subjected  to  operations  without  due  preparation  of  the  systi'in,  or, 
iinleed,  any  preparation  at  all,  as  in  cases  of  priraary  amputations,  trephiiiiiiir,  and 
the  ligation  of  the  larger  arteries  for  the  arrest  of  hemorrliage  in  gunshot  and  other 
•^ouncis,  it  is  certainly  not  necessary  to  invoke  the  agency  of  blood-poisoning,  as  is 

tof  late  so  frequently  done,  to  account  for  the  occurrence  of  traumatic  fever.  These 
causes  are  all  suflkient  to  create  the  most  violent  disturlance  j  or,  in  other  words, 
to  Bet  the  whole  system  in  a  perfect  state  of  ferment,  sul»verting  all  its  fnnctions, 
u-nd  thus  occasioning  an  amount  of  n-action  capable  of  destroying  life  in  a  ftw  hours, 
or,  at  all  events,  in  a  few  days.  'Wliilc  this  perturbation  is  progressing,  other  nnd 
elill  more  serious  consequences  may  ensue,  as  crysipehis,  pyemia,  and  eflnsions  into 
tlif  splanchnic  ca^^tioa,  the  result  of  disordered  secretion,  and  of  the  retention  of 
liintful  matter,  eventuating  in  a  diseased  state  of  the  blood,  and  in  a  jjiedisposition 
to  Wal  inflammation  in  parts  more  or  less  remote  from  the  sent  of  the  original 
injury.  The  constitutional  derangement  will,  of  course,  be  materially  uicreased  if,  in 
addition  to  these  disturbing  agencies,  there  is  an  absorption  or  ingress  of  foul  seore* 
tioijs  into  the  system,  constituting  septicemia,  or  blood-poisoning. 

The  danger  in  traumatic  fever  is  often  very  great,  and  it  is,  therefore,  impossible 
L  to  Wiilch  the  patient  too  attentively.  The  risk  will  be  particularly  imminent  if  the 
B  disease  is  very  violent,  or  the  system  was  mnch  prostrated  prior  to  the  o])eralion. 
W  The  danger  will  then  be  twofold:  fir^t,  from  constitntionnl  irritation  and  fatigue  of 
tlie  heart,  leading  to  paralysis  of  its  fibres  ;  and,  secondly,  from  internal  congestion 
^    aad  local  inflammation. 

^L       The  proper  remeilies  are  cooling  drinks,  taken -in  moderation,  or  ice,  if  there  be 

^klVisea,  or  gastric  oppression;  B|)ongtng  the  surface  with  cool  or  tepid  water ;  mild 

^^pfcatives  ;  and  the  neutral  mixture,  or  cnmijlior  water,  with  a  minute  quantity  of 

*      sntjinony  and  morphia,  to  promote  diaphoresis.     If  the  symptoms  are  disposed  to 

coniiime,  more  active  measures  may  be  required,  especially  purgatives,  assisted,  por- 

liaps,  by  a  few  grains  of  calomel,  jiarticularly  when  there  is  marked  disorder  of  tlie 

^  fliJcretions.     The  lancet  can  seldom,  if  ever,  be  needed  in  any  case.     Leeching,  ciip- 

■  piog,  and  blistering  may  be  necessary  when  there  is  congestion,  or  impending  iultam* 

^  mation,  of  important    internal    organs.     Local    remedies   must,  of  course,  not   be 

Degljicted.      if  the  fever  is  obstinate,  quinine  will  be  imlicated,  cambine«l,  if  there  be 

profuse  perspiration  with  a  tendency  to  hectic,  with  iron  and  elixir  of  vitriol.     The 

greatest  possible  attention  is  paid  to  cleanliness  and  ventilation. 

This  febrile  commotion  of  the  system  is  sometimes  very  deceptive,  exhibiting  an 
•Ppearance  of  great  violence,  when  in  reality  it  is  most  slight,  promptly  yielding  to 
the  most  simple  remedies,  or  subsiding  of  its  own  accord.  It  resembles  a  sudden 
wi<4  violent  storm,  quite  alarming,  but  altogether  transient  and  harmless. 

y.  The  resulting  inflow  niaf  ton  will  rarely  exceed  the  adhesive  limits,  if  proper  care 
li^s  been  taken  to  prep;u'e  the  patient  for  the  op<'rntion,  and  the  parts  have  not  been 
too  roughly  handled  during  its  performance.  But  prevention  is  not  always  possible, 
*ud  hence  the  wound  should  be  diligently  watched,  lest  it  be  assailed,  and  even  over- 
'*"*ielmed  before  the  patient  and  bis  attendants  are  aware  of  the  lact;  for  it  should  be 
■"eruemlwred  that  the  morbid  action  is  not  always  characterized,  under  such  circura- 
Btanees,  by  the  usual  symptoms;  there  may  even  be  an  entire  absence  of  pain  and 
t<?ii8ion,  perhaps  even  of  discharge.  Great  vigilance,  therefore,  is  often  necessary  to 
detect  the  earliest  inroads  of  the  disease,  and  to  counteract  its  progress.  Of  course,  all 
officious  interference  is  avoided,  and  nature  is  carefully  protected  in  the  raaintonance 
of  her  rights  and  privileges.  The  moment  ovcraction  is  i)erccived,  the  dressings  are 
citlier  removed,  or,  at  all  evcnt.s,  slackened,  suitable  means  being  substituted.  Of 
tbese  the  most  important  consist  of  leeches,  water-dressings,  and  cataiilasms,  either 
simple  or  medicated,  acconiing  to  the  exigencies  of  the  case.  If  matter  form,  free 
Vent  is  affonled,  either  by  a  change  of  position  of  the  parts,  or  by  puncture  and  in- 
*ii8ion.     Conslittitional  treatment,  of  course,  receives  due  attention. 

&.  Secondary  hemorrharje.  may  come  on  within  a  few  hours  after  the  adjustment 
of  the  parts,  or  it  may  be  post|)oned  to  a  Inter  period,  even  to  a  few  days  or  weeks. 
It  may  be  arterial  or  venous,  slight  or  profuse,  transient  or  persistent,  as  in  the 
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lary  form  of  the  acc-ifknt.  The  most  common  causes  are,  imperfect  ligtition  of 
the  vessels,  defective  dreSNiug,  siouyhing,  ami  premature  detachment  of  the  ligatures. 
Whatever  they  may  be,  tiiey  8houl<i  be  carefully  sought  out,  and  at  once  counter- 
acted b^'  appropriate  meanurea.  The  occurrence  is  always  to  be  deprecated,  because 
it  has  a  tendency,  not  only  to  alarm  the  patient  and  his  friends,  but  to  impede  ami 
even  to  prevent  the  ailhesive  process,  requiring,  as  it  not  nnfrequently  does,  the 
reopening  of  the  wound  ff)r  its  successful  management.  Fortunately,  however,  it  is, 
in  general,  easily  avoided,  especially  if  proper  attention  Le  paid  to  the  dressuigs 
and  after-treatment. 

f.  Erysipelas  is  most  apt  to  occur  in  persons  of  intemperate  habits,  or  of  a  brokeu 
constitution,  and  usually  makes  its  apyK\'irnnce  within  the  flrst  three  days  after  Iho 
operation,  generally  at  the  site  of  the  wound,  or  in  the  parts  immediately  around. 
Its  presence  ia  always  denotive  of  disortler  of  the  digestive  apparatus,  and  hence  one 
of  the  first  things  to  be  done  is  to  Qdminister  medicines  designed  to  clear  out  tlie 
bowels  and  to  restore  the  seereticms  of  the  liver,  the  mucous  follicles,  and  the  salivary 
glands.  For  this  purpose  the  Ix'st  artieles  arc  calomel  and  compound  extract  of 
colocynth,  or  blue  mass  and  rhubarb,  followed,  if  necessary,  by  saline  and  antimonial 
pre[)arutions,  with  anodynes  to  allay  pain  and  procure  sleep.  When  evidence  of 
deliilily  exists,  free  use  must  be  mnde  of  quinine,  either  alone,  or,  preferably,  of  qui- 
nine and  tincture  of  chloride  of  iron,  the  latter  especially  being  given  in  large  and 
frequently  repeated  doses.  The  lix-al  treatment  must  consist,  mainly,  of  dilute  tinc- 
ture of  iodine,  and  solutions  of  acetate  of  lead,  with  punctures  and  iueisions  to 
relieve  tension  and  afford  vent  to  ett'used  fluids. 

C.  Pyt'inia  may  set  in  almost  at  any  time  after  an  opM?ration,  but  tbe  most  common 
period  is  from  the  third  to  the  eighth  day.  It  is  usually  ushered  in  by  bold  and  well- 
iliarked  8ym]>tora8,  such  as  violent  rigors  alternating  with  flushes  of  beat,  severe 
cephalalgia,  achiiis;  pains  in  different  parts  of  the  body,  excessive  restlessness,  great 
thirst,  a  quick  and  frequent  i>ulse,and  inordinate  dryness  of  the  cutaneous  surface^ 
Delirium  sind  extreme  prostration  soon  ensue,  and  thus  the  c«se  progresses  from  bad 
to  worse,  until,  (requontly  in  less  than  a  week  from  the  commencement  of  tbe  attack^ 
the  patient  expires  in  a  state  of  utter  exhaustion.  Little  is  to  be  done  for  a  system 
thus  assailed.  In  nine  oases  out  of  ten  the  disease  proves  fatal.  The  jiroper  reme- 
dies, at  the  start,  e.spefially  if  the  patient  is  robust  and  pU-lhuric,  are  moderate  de- 
pletion, especially  by  lucrlies,  the  exhibition  of  the  milder  purgatives,  as  calomel  and 
rhubarb,  and  mercury  with  a  view  to  a  rapid  but  gentle  constitutional  impression. 
When  excessive  prostration  is  thre.itened,  brandy,  wine,  quinine,  iron,  and  nourish- 
ing broths  are  indicated,  atul  must  be  athninisteri'd  with  a  generous  band.  Locally, 
besides  leeching,  iodine,  bli^^ters,  and  medicated  fomentations  will  be  advautageous : 
if  matter  form,  earl}'  and  free  incisions  are  mnde. 

ij,  Tffanns  is  fortunately  a  rare  occurrence  alter  operations  in  this  country.  It  is 
most  common  in  trojiical  regions-  In  Europe  and  North  America  it  is  mot  with 
chiefly  in  dissipated  j>Grsons  of  a  broken,  dilapidated  constitution.  It  would  seem  that 
in  India  the  opiialion  of  lithotomy  is  occasionally  followed  by  this  disease,  an  etfect 
which,  so  far  as  I  know,  is  very  seldom,  if  ever,  witnessed  in  this  country.  Excessive 
loss  of  blood,  Revere  shock,  and  exposure  to  currents  of  air,  un<loubtedly  predispose 
to  the  occurrence  of  the  affection,  width  usually  shows  itself  within  the  first  five  or 
six  days  after  the  operation.  The  princiiml  remedies  are, anodynes, in  full  and  sus^ 
tainc'd  doses,  qinnine  and  iron,  brandy  and  ammonia,  and  chloroform,  with  emoUient 
applications  to  tlie  woiiiiiled  parts. 

6.  Life  ma}'  be  assjuh-il  by  viniiititulional  irritalion  and  profuse  discliarge,  aod 
that,  too,  long  nfler  all  a[ipnreut  danger  is  over.  The  patient  gradually  becomes 
hectic;  his  aiipettte  and  sleep  fail;  the  bowels  are  irregular,  at  one  time  constipated 
and  at  another  relaxed;  and  the  parts,  exhibiting  an  unhealthy  aspect,  refuse  to  heal. 
Such  a  state  of  things,  whieh,  in  general,  but  too  surely  foreshadows  an  unfiivorable 
result,  is  to  be  combated  upon  the  same  principles  as  hectic  produced  by  ordimuy 
causes. 

t.  Death  sometimes  takes  place  suddenly  and  unGx|)ectedly  after  operations  without 
any  ascertainable  cause,  and  where,  at  the  time,  everything  seemed  to  be  in  a  pro- 
mising eondition  as  to  ultimate  recover}".  A  more  sad  and  disti-essing  occurrence  can 
hardly  he  iuiagiiH^il,  and  yet  it  is  one  which  caimot  always,  there  is  reason  to  believe, 
be  avoided,  no  matter  what  precautions  may  be  observed.  Mere  loss  of  blood,  or 
is  not  always  euUicient  to  account  for  this  unfortunate  event,  althougi! 
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any  instances  it  doubtless  materially  contributes  to  its  production  ;  for  dcatli  not 
I il'requeiitJy  ha|)pen3  whore  no  siK-h  cHects  were  witnessed.    Nor  c-nn  it  be  dui-  to  tlie 
troiluction  of  air  into  the  veins,  as,  for  example,  when  ojierations  are  peiibiined 
Ijont  the  neck,  inasmuch  as,  in  this  case,  the  patient  either  perishes  instautaueoiisly, 
',  at  any  rate,  exhibits  unmistakable  evidence  of  the  accident.    Besides,  this  oceui'- 
nce  is  not  pec-uliar  to  oi>erali<Mi8  upon  the  cervical  region  ;  it  has  been  wituessed 
[^^^  oyieratious  upon  all  |iarta  of  the  body,  even  in  some  of  the  more  iuaignificant  ani- 
itations  and  in  the  removal  of  small  tumors.     When  there  has  been  much  loss  of 
l.ood,  or  severe  shock,  the  event  is  probably  due,  at  least  for  the  most  part,  to  syn- 
ope,  or  actual  paral3'6is  of  the  heart,  preventing  this  organ  from  transmitting  a  suf- 
t-iencj'  of  blood  to  the  brain  for  the  due  i>erfornianci!  of  its  functions;  and  such  an 
tTect  is  most  likely  to  take  place  when  the  patient,  througli  neglect,  wilfulness,  or 
L-jisraana^ement,  sits  up  in  bed,  or  stands  on  the  floor,  thu^s  suddenly  depressing  the 
\ieart's  action.     In  this  wa}'  life  is  sometimes  instantaneously  de.slro3'ed  in  lyiujr-in 
•females,  especially  in  those  who  have  suffered  seriously  from  hemorrhage;  and  sirni- 
laf  risults  are  occasionally  witnessed  aller  surgical  operations  and  accidents.     Ju 
ftnother  class  of  cases,  death  is  prnbaWy  caused  by  tmboHsin,  that  is,  hy  the  forma- 
tion of  hcart^clots,  and  of  fibrinnus  concretions  in  the  Atssels,  impeding  the  passage 
of  blood,  and  so  arresting,  niiddeuly  and  unexpectedly,  the  functions  of  an  important 
organ.    It  is  well  known  that  copious  hemorrhage,  or  severe  shock,  invariably  ren- 
ders the  l)lood  more  coagulable,  and  hence  such  a  state  of  the  S3'stem  must  he  regtinled 
38  fiowerfully  iredisjjosing  to  the  occuiTence  of  embolism.    It  is  not  improbable  that 
rupture  of  the  heart  from  fatty  degeneration  is  an  occasional  cause  of  sudden  death 
after  severe  operations,  espechdly  when  the  use  of  the  knife  has  been  attended  with 
inonlinate  nervous  and  muscular  excitement. 

It  is  Bufllcient  for  all  practical  purposes  to  know  that  such  an  event  mivy  occur 
after  operations,  without  any  formal  attempt  at  its  solution,  which  the  present  state 
of  the  science  harrlly  eimljles  us  to  do.  Whatever  the  cause  may  be,  no  efforts  should 
be  spared  to  prevent  it.  For  this  purpose,  the  utnii-st  care  should  be  taken,  afler  all 
serioiis  operations,  not  to  proj)  the  patient  U|>  in  bed,  or  to  let  him  get  upon  his  feet; 
My,  further,  he  should  not,  if  be  is  very  weak  or  exhausted,  be  permitted  to  move 
about  in  lied,  or,  in  short,  to  do  anything  tending  to  induce  syncoije,  or  promote  the 
occurrence  of  embolism.  The  diet  should  be  of  a  suitalile  kind,  and  such  medicine 
should  Ijc  given  as  shall  liave  a  tendency  to  impart  lone  and  strength  to  the  system. 
Free  use,  in  particular,  sliould  bv  made  of  brandy  and  milk.  If  syncope  occur,  the 
'lead  must  immediately  Iw  placed  low,  and  rerourse  be  had  to  sinapisms  and  stimu- 
lalini.'  injections,  to  reassure  the  heart,  altl)oui;h  this  will  |)iobably  lie  in  vain,  espe- 
<^'ially  if  the  cause  of  the  failure  of  its  action  is  the  presence  of  a  clot,  either  in  its 
own  cavities  or  in -some  vessel.  As  it  is  impossible  to  foretell,  in  any  given  case, 
"lien  a  patient  may  be  exempt  from  sudden  death,  after  severe  sliock,  or  great  loss 
of  lilood,  the  precautions  here  enjoined  should  be  rigidl}-  observed  until  there  is 
ivttson  to  believe  that  all  danger  from  this  cause  is  pasHt^d. 

X.  The  nwrfalihf  of  surgical  operations  is  stibjett  to  numerous  contingencies,  some 
of  which  have  an  ijitimate  relation  with  the  patient  himself,  some  with  the  nature 
of  llio  injury,  or  accident  necessitating  the  interference,  and  some  with  the  surgeon, 
wtlier  directly  or  indirectly.  It  niay  be  assumed,  as  a  general  ruk',  th.^t  all  the 
<^|>ital  operations,  as  they  are  termed,  arc  attenrk-d  with  a  certain  degree  of  risk  to 
life,  while  not  a  few  of  the  minor  or  more  insignificant  ones  have,  from  causes  which 
't  is  not  always  easy  to  determine,  a  fatal  issue.  A  man  who  undergoes  a  gra^e 
^|i*Tstion  is  like  a  soldier  who  engages  in  a  fierce  and  bloody  battle,  with  this  ditf'er- 
«nce,  JKuvever,  so  far  as  danger  is  t'Oiieerned,  that,  whib-  the  one  is  sure  to  be  severely 
bounded,  the  other  niny  escape  withotit  tlie  slightest  iiijiuy.  The  sohlier  who  server 
W  »  forlorn  hope  will  stand  a  fair  chance  of  being  killed  ;  and  so  will  a  patient  who 
•"limits  to  the  knife  on  account  of  some  terrible  aeeident  or  desperate  disease.  Jbil 
•tuoh  ea*es  vonstilute  the  exception,  not  tht-  rule;  ordinarily,  if  the  sys^tem  is  pro- 
l*dy  pre])ared,  and  the  o])eration  well  performed,  the  surgi-on  looks  with  great  con- 
"donce  ffir  a  good  recovery.  If  he  could  always  select  his  cases,  the  general  result 
*OHld  lie  very  didl-rent.  He  woukl  then  not  employ  the  knife  against  his  juttgmeut, 
"  a  dernier  resort,  with  the  certainly  that  there  was  hardly  one  chance  out  of  a 
liuiidred  for  a  favorable  issue ;  he  would  let  nil  the  bad,  desperate,  or  unpromising 
'^''W  alone,  to  get  well  or  perish,  as  a  kind  Providence  might  dii*ect.  But  sn  long 
w  a  surgeon  has  anj-  feelings  of  humanity  be  cannot  do  tiiis;  he  must  take  the 
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good,  bud,  and  incliffereut  cases  as  they  present  themselves,  and  do  the  best  he' 
with  them.  It  is  only  when  he  is  guilty  of  neglect,  or  of  serious  mismaniigerumi 
that  he  sliouM  be  considered  culpable.  He  does  not  expect  to  save  all ;  he  iiDow 
that  many  must  necessarily  perish,  not  so  much  as  an  etfect  of  the  oporaliou  as  a 
the  injury  or  disease  for  which  the  operation  is  performed,  and,  in  attemjUiMg  l 
estimate  the  probablu  result  of  his  interference,  he  does  not  forget  to  take  into  ih 
account  the  risk  which  his  patient  is  obliged  to  incur  from  hemorrhage,  ery8i|K'lni 
pyemia,  tetanus,  and  other  intercurrent  but  often  unavoidable  affections,  llcj 
assured  that  there  is  no  case,  however  ap]>arently  desperate,  that  may  not 
or  one,  however  apparently  insignificant,  that  may  not  jierish. 

The  following  tables  will  serve  to  show  what  has  hitherto  been  the  mortality] 
some  of  the  so-eallud  capital  ojMirations : — 


Op«r4tloDt. 

C«>«t. 

RfcorertM. 

I>««lbs. 

Proporttoa 

Lithotomy    .... 

7,874 

0,T93 

1,083 

11n7i^ 

Ligaiion  of  arteries 

410 

287 

123 

IfnSi 

Ilcrniiitmny 

622 

826 

2VIR 

1  InSJ 

AniiHiiiUion  of  the  thigh 

.     1,643 

907 

733 

But  these  results,  so  humiliating  to  surgery,  refer  chiefly  to  hospital  practice,  w 
con,  therefore,  hardly  tie  considered  as  aH'ording  a  fair  average  of  the  esjierience  i 
the  profession  in  general.  The  great  majority  of  the  most  desj^emte  caset*,  iKJlh 
injury  and  disease,  in  all  large  towns  and  cities,  find  their  way  into  public  insiii 
tions,  where  they  rajiklly  ftiuk  under  the  joint  influence  of  vitiated  air,  erysijieh 
pyemia,  and  want  of  projier  attentlancc.  It  is  a  notorious  fact  that  many  mo 
patients  recover  after  bad  injurie»*  and  severe  operations  in  the  country  than  iu  i 
city;  and,  to  go  no  further,  it  may  confidently  be  asserleil  that  an  esperiencet 
rator  will  lose  fewer  cases  than  one  who  is  just  commencing  his  career. 


CHAPTER  XVI. 


PLASTIC  SURGERY. 

Plastic  Si'RGEry  is  that  branch  of  the  subject  which  treats  of  the  restorati 
of  lost  [uirts  by  the  tninsplautatiou  of  healthy  integument  from  some  neighbori 
region.  Originally  restricted  to  the  repair  of  the  nose,  it  lias,  during  the  presc 
century,  busied  itself,  in  itifferent  ways,  with  the  emendation  of  various  other  orgaj 
and  lias  thus  greatly  enriched  the  domain  of  general  surgery-;  having,  in  fact,  crcat 
a  new  department  of  operative  medicine,  as  fertile  in  its  resom-ces  as  it  has  alrea 
been  brilliant  in  its  reeults-  The  perfection  which  plastic  surgery  has  attain 
within  the  last  tweuty-five  years  is  truly  wonderful,  .intl  affords  a  striking  cvideu 
of  the  ingenuity,  talent,  antJ  enterprise  of  the  metlical  profession  in  different  parts 
the  world.  It  !ia.s  literallj'  been  a  field  of  rontjuests,  upon  which  have  been  achiev 
some  of  the  proudest  triuui|ihs  of  tlie  human  mind  in  modern  times.  Among  t 
many  names  that  are  honorably  associated  with  this  department  of  surgery,  on  j 
count  i»r  their  persevering  efforts  to  advance  its  interests,  those  of  Carpue,  DieflS 
bach,  lUandin,  Zeis,  JoWrt,  Serre,  Liston,  and  Yon  Ammo]i,of  F^urope,  and  Pancoft 
J.  M.  Warren,  Miitter,  Buck,  and  Prince,  of  this  country,  hold  deservedly  a  hi] 
rank.  Several  of  these  surgeons  have  composed  able  treatises  on  plastic  siirgei 
and  have  thus  indelibly  identified  themselves  with  its  history. 

Various  names  have  been  ilcvised  to  designate  this  branch  of  surgery.  Tin 
BlantHn  denominates  it  autoplasty,  from  a  Greek  compound  literally  signifying  se 
creation.  Another  French  authority.  Professor  Velj>ean,  prefers  the  word  auaplasi 
the  true  meaning  of  which  is  reconstruction.  By  others  the  term  plastic,  froi^ 
Greek  verb  to  mould,  model,  or  adjust,  is  used,  and  this  is,  perhaps,  less  objectiovj 
than  any  other;  at  all  events,  it  possesses  the  advantage  of  being  easily  understoc 

It  is  exceediugly  probable  that  one  branch  of  plasCic  surgery  has  been  practis 
in  India  from  time  immemorial.  In  that  country  the  barbarous  cuintom  has  exist 
for  ages  of  punishing  certain  classes  of  criminals  by  cutting  olf  their  nusesj 
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there  can  be  uo  doubt  th.at  sytnpalhy  lor  these  poor  wretclies  graduallj  induced  |)er- 
gons  to  turn  their  attentif.ni  to  the  mciins  of  artbrdinp  them  relief.  HeiK-e  arose 
rbinoplttsty,  or  the  operation  of  making  new  noses,  pursued  cUielly  by  a  low  order 
of  native  priests,  whose  ignorance  of  the  healing  art  was  too  profound  to  justify  the 
idea  that  their  eflforts  were  oftt-n  crowued  with  Buccess.  According  to  Oaltu,  the 
ancient  Kgyptians  were  well  acqunintfd  with  rhiiioplRsty,  but  solf-iuteiest  and  pride 
prevented  them  from  communicating  a  Icnowleilge  of  it  to  other  nations.  Whether 
the  operation  was  ever  performed  In  Greece  and  Rome  history  does  not  irdVum  ua, 
altlioiigh  it  can  hardlj'  be  supposed  that,  if  it  had  hemi,  it  would  have  been  silent  upon 
the  suliject.  In  Europe  attention  was  first  proniineiitly  ilrawn  to  the  restoration  of 
lost  parts  by  Gaspar  Tagliacozzi,  Professor  of  Anatiuny  and  Surgery  in  the  Uni- 
versity of  Bologna.  In  a  work  on  the  subjett,  remarkable  for  its  erudition,  and  the 
Bunplicity  of  its  diction,  pulilishei^l  at  Yeniee,  iu  1.507,  he  has  dcrti-rilieil  with  great 
minuteness  the  art  of  repairing  mutilated  noses,  lips*  and  ears,  illustrated  by  nume- 
rous engravings.  It  bears  the  title  of  "De  Curtorum  Chinirgia  per  insitionem," 
and  is  curious  as  furnishing  a  record  of  the  observation  and  experience  of  a  truly 
great  surgeon  soon  after  the  revival  of  learning.  His  practice  must  have  been  very 
gn;al  as  a  rbinoplastic  surgeon,  for  it  is  distinctly  slated  that  patients  visited  him 
frora  all  parts  of  Europe.  The  pupils  of  Tuliacotius,  i^eltling  in  different  jjatts  of 
the  cnatinent,  took  great  pains  to  disseminate  a  knowleilge  of  the  openition  among 
the  profession,  although  it  does  not  seem  to  have  been  often  applierl  iu  practice, 
douhlli'ss  from  fear  of  failure.  The  operation,  moreover,  was  doomed  to  encounter 
many  ob8ta<:le8  from  ridicule,  which  always  exerts  a  powerful  iuflueuce  u{jon  the  weak 
and  prejudiced  iu  every  country,  and  not  unfrequeutly  has  the  eHect  of  throwing  a 
new  nnil  useful  invention  cora|>letely  iuto  the  shade. 

The  metiiod  of  Taliacotius  consists  in  l>orrowing  the  required  material  from  the 
ann:  the  tiperation  is  very  tedious  aud  complex,  and  has  been  almost  entirely  super- 
sedcii  hy  the  Indian  method,  tii  which  the  flap  ia  taken  from  the  forehead,  't'hese 
two  [jrncesses  will  be  described  in  their  proper  place.  Meanwhile,  it  may  be  ob- 
servetl  that  the  Oriental  operation  was  first  successfully'  performed  in  Kurnpe  in 
1S14,  hy  Mr.  Carpue,  of  Loiirlon,  wlio,  in  IHlfi,  puMished  an  neeount  of  this  and  of 
onother  case,  equally  fortunate.  To  Dieffeidiach,  however,  more  timu  to  aiij'  one  else, 
is  (Ine  the  merit  of  having  first  generalized  the  operation,  by  pointing  out  the  sphere 
of  iu  application. 

Tbe  nomenclature  of  these  plaslie  operations  has  assumefl  quite  an  imposing  cha- 
racter, from  the  numerous  structures  to  which  they  are  applicable.  It  is  formed  by 
•dtling  the  word  "plasty"  to  the  anatonucal  name  of  the  part  concerned,  as  rhino- 
plasty, penoplasty,  and  urethroplasty.  Before  I  proceed  to  8|ienk  of  these  operations 
wparnti'ly,  it  will  be  necessary  to  offer  some  remarks  of  a  general  nature  respecting 
the  raiiries  which  necessitate  them,  the  [)reparfttion  of  the  sjstem,  tbe  proper  mode 
of  tonducthig  them,  and  the  character  of  the  after-treatment. 

The  causes  necessitating  these  ftperations  are  various  kinds  of  accidents  and 
diseases.  Thus,  in  India,  as  already  stated,  rliinojihisty  is  generally  required  on 
wscount  of  wilful  mutilation  t»f  the  nose  as  a  punishment  for  crime;  in  (.Jermany, 
w>  tbe  eontrary,  it  is  often  called  for  on  account  of  injury  sustained  by  the  sumll 
"wortl  in  duelling.  The  vi«'iou8  cicatrices  left  by  burns  aud  scalds  frequently  lead 
t<'  the  necessity  of  their  performance ;  in  fact,  a  large  field  for  plastic  surgery  has 
l*eu  <'|)ened  in  this  class  of  lesions,  in  which  good  service  was  rendered  liy  the  kite 
I't.  Mijtter,  since  attention  was  first  directed  to  it.  Of  the  various  diseases  which 
"•ay  create  a  necessity  for  this  kind  of  interference,  carcinoma,  struma,  and  syphilis 
occupy  the  first  rank,  these  atlections  not  unfrequeutly  destroying  the  greater  por- 
hoD  of  the  nose  and  lip,  and  thus  causing  the  most  disgusting  deformity,  (jeuo- 
plusty  is  generally  required  on  account  of  ulceration  of  the  cheek  from  the  elfects 
of  mercury ;  and  urethroplasty,  in  consequence  of  urinary  fist ule,  the  result  gene- 
rally of  stricture  and  abscess. 
Whatever  may  be  the  causes  leading  to  the  necessity  of  these  operations,  none 
1«1  ever  be  undertaken  without  thorough  preparation  of  the  system,  extending 
Ugh  a  number  of  days,  if  not  several  weeks.  Upon  this  subject  it  is  imposeible 
*o insist  too  strongly.  I  have  seen  enough  of  these  cases  to  satisfy  me  that  too 
little  attention  is  paid  to  preliminary  treatment,  niid  that  most  of  the  failures  which 
>ltend  the  proeedui-e  are  due  to  the  neglect  of  this  [jrecaution,  for  which  there  is  the 
1*88  excuse,  seeing  that  there  is  never  any  need  of  immediate  interfereuce.     There 
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is  no  necessitj-,  unless  the  patient  is  very  plethoric,  for  the  use  of  the  lancet;  light 
diet,  rest,  and  an  occasional  purgative  will  goneially  sufliee  to  bring  down  tbe  sV8- 
tL-ni  lo  a  prupt-r  puiut  of  tolurance  for  the  approaching  ordeal.     If  the  patieut  is 
fiom  abroad,  he  must  not  be  maliisted  until   hi;  has  retovuriKl  from  his  fatigue.  ttu<^ 
Iwcome  accusloratid,  in  sunie  degree,  to  his  apartment  and  to  those  who  are  to  atUtU'^ 
to  hia  wants.     His  room  should  be  spacious,  cheerful,  and  well  ventilated.     If  iLv* 
weather  be  cold,  the  teanperature  must  be  regulated  by  the  thermometer,  uniformity 
in  this  respect  being  of  paramount  importance  to  the  success  of  the  enterprisf.    >*    * 
operation  of  tLiijj  kind  should  be  undertaken  in  the  beat  of  summer,  or  during  tk:»fc 
existence  of  any  bodily  ailment. 

It  is  hardly  necessary  to  state  that  no  plastic  oiM?r.ation  sliouhl  ever  be  attempt^ss:^ 
so  long  as  the  disease  necessitating  it  is  not  com|iIetely  eradicated  from  the  part  ar^B»<i 
system.  It  woiUd  be  the  height  of  folly,  ftir  example,  to  undertake  the  re«toralii-^*n 
of  a  nose  lost  in  consequence  of  constilutional  syphilis  if  tiiere  were  any  traoescr^of  i 
this  affection,  in  any  portion  of  the  Ix»dy,  however  remote,  or  however  distantly  co 
necte<l  with  the  disfigured  organ  ;  for  there  could  be  no  possible  guarantee  here  lb 
the  disease  might  not  attack  the  new  nose  or  the  adjoining  parts  of  the  old,  and 
fiustrate  the  design  of  the  surgeon.  Besides, even  supposing  that  such  an  untowa 
occurrence  did  not  take  place,  still,  it  Avould  lie  improper  to  operate,  because  the  sii 
jeetb  of  this  disease  are  not  only  very  prone  to  erysipelas,  but  wounds  in  them  gen 
rally  unite  with  more  diHiculty  than  in  healthy  j)ersons.  The  same  remarks  app] 
to  struma,  although  I  have  great  doubts  whellier  this  disease,  by  itself,  ever  destroy*; 
an^'  nose,  ear,  or  lip.  The  mischief  that  is  so  often  ascribed  to  it  is  nearly  alwa^ 
done  by  syphilis,  or  by  a  combination  of  these  affections  from  the  transmission  c: 
the  two  poisons  from  the  parent  to  the  offspring.  It  is  ditfcreiJt  with  carcinont 
Here  the  plastic  operation  may,  generally',  be  performed  immediately  after  the  e 
cisiou  of  the  specific  disease. 

Tiic  manner  of  executing  the  operation  relates  to  the  position  of  the  patient,  tl 
surgeon, and  the  assistants;  the  administration  of  thlorofurm  ;  the  modcof  selectin 
making,  and  fastening  the  flaps;  and  several  other  circumstances  which  it  is  n« 
necessary  to  sjjecifj'. 

If  the  oi)eration  be  viry  simple,  and  likely  to  be  soon  over,  the  patient  may 
up  ;  otherwise  he  should  lie  down,  his  bead  and  shoulders  being  properlj'  support* 
by  j)illow8.     The  surgeon  ami  tiie  assistaute  should  dispose  themselves  in  such 
manner  as  may  seem  most  useful   for  the  prompt  and  successful  execution  of  i- 
operation.     An  auftsthetic  is  proper  in  almost  ever^-  case,  sinc«  the  operation 
IVcquently  not  only  very  tedious,  but  it  is  always  desirable  that  the  patient  shoi 
be  as  ])as8ive  as  possible  while  it  is  in  progress. 

There  are,  as  has  alrea^lj"  been  stated,  two  points  from  which  the  integument  ms 
be  transplanted  for  filling  u|i  the  chasm  in  the  mutilated  organ;  either  from  t 
imme<liate  vicinity  ^>i'  the  pail  or  from  a  distance.     Thus,  in  making  a  new  nose, 
mending  an  old  one,  tlie  flap  may  l»e  taken  from  the  forehead,  according  to  the  India 
method  ;  or,  if  the  gap  be  very  small,  even  from  the  cheek,  at  a  still  shorter  dislaa 
from  the  nose-     Or  the  surgeon,  adopting  the  plan  of  Taliacotius,  now  known 
the  Italian  operation,  may  borrow  the  necessarji  material  from  the  arm,  althon^ 
this  method,  owing  Uj  its  tedious  and  eom()licated  character,  has  become  almc 
obsolete.     In  some  cases  the  flsip  is  obtained  by  a  kind  of  migratory  process,  beir 
successively  transferred  from  one  region  to  another  until  it  reaches  its  final  destin 
tiou.     Roux  in  this  m.inner  attempted  to  close  an  ojiening  in  the  cheek,  b^-  insertiic::^^^ 
a  piece  of  the  lower  lip  into  the  upper,  and,  after  a  time,  when  the  parti^  had  cot 
tractetl  thorough  adhesions  and  beconu;  accustomed  to  each  other,  transferring  it  t3 
the  place  which  it  was  intended  permanently'  to  occupy.     Such  a  pr<")ccdure  vrouM 
seem,  at  first  sight,  to  bo  [tuerile,  but  upon  reflection  it  will  readily  l»e  seen  tl 
cases  might  arise  where  it  would  not  only  be  justifiable  but  very  proper. 

However  obtained,  it  is  important  that  the  integument  should,  if  possible,  be  per 
fectly  sound  ;  free,  uot  only  from  disease,  but  from  scars.     The  necessity  of  altenti< 
to  this  rule  is   too  obvious  tu  re^juire  comment.     A  cicatrice,  haviug  only  a  l'J"^^5 
nlality,  is  extremely  apt  to  slough  when  transplanted.     A  sickly  grnfl.  cannot  talc**^-^ 
root  on  a  sound  bough,  nor  will  a  diseased  bough  permit  the  growth  of  a  sound  graf 
To  unite  and  maintain  their  future  relations  both  must  be  heallhj'.     Another  poii 
of  consequence  is  that  the  fiap  should  be  as  destitute  as  possible  of  hair ;  foi 
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Although  it  miyht  be  divested  of  tliia  after  it  lias  grown  fast  in  its  new  position,  it  is 
always  bcsl  not  to  incur  any  risk  of  unseemtinehs  from  tliis  source. 

The  size  of  the  flap  must,  ns  a  genenil  rule,  be  ut.  least  one-third  larger  than  tiie 
opening  wbich  it  is  intended  to  cover,  to  allow  for  the  necessary  hhrinkaye.  If  the 
integument  he  very  thick,  the  contraction  will  be  less  than  imdur  opposite  ciicuui- 
£tatices,  but  even  here  it  is  well  for  the  surgeon  to  lie  on  his  guard,  lest,  when  the 
cure  i»  completed,  the  result  Hhoulil  disappoint  him.  The  shrinkage  in  alwajs  gradual, 
^ml  geuerjdly  continues  for  many  tnoutlis  after  the  operation,  tho  part  gaining  in 
thickness  and  density  What  it  loses  in  circumference. 

The  shape  of  the  flap  must  accurately  correspond  with  that  of  the  gap  which  it  is 
flestined  to  close,  lience  the  best  plan  is  always  to  define  its  outline  before  the 
opcmtion  bj'  means  of  a  pattern,  placed  upon  the  surface  whence  the  integument  is 
■to  V)e  taken,  and  marked  otf  with  ink,  nitrate  of  silver,  or,  what  isiietter  than  either, 
•tincture  of  iodine. 

The  composition  of  the  flap  is  a  matter  of  paramount  importance.  It  should  consist 
fperely  of  skin  and  areolar  tissue,  with  a  small  quantity  of  adipose  suhstance,  mus- 
cular fibre,  nerves,  and  veins  being  carefully  excluded.  The  ])resence  of  a  thin  la^er 
of  fat  is  always  conducive  to  the  |>reservatiun  of  tlie  flap,  as  it  lends  to  protect  the 
sulvutaneous  vessels,  and  facilitate  arlhesion.  A  huge  pedicle  must  always  be  lett, 
otherwise  the  part  may  die  from  inadequate  sirpply  of  blood  and  nervous  fluid.  ]So 
large  artery  should  be  embraced  in  it,  as  this  would  convey  more  blood  into  it  than 
•would  l)e  required  for  its  nutrition,  or  than  ttie  veins  coidd  return. 

These  preliminaries  being  disposed  of,  the  surgeon  with  a  sharp  scalpel  pares  the 

jwdges  of  the  part  to  be  repaired,  vivifying  them  witli  great  accuracy,  and  removing 

redun<lant  and  callous  matter;  or  he  may  tirst.  (Ussect  np  llie  flap,  and  do  the 

paring  afterwards,  as  fane}'  or  convenience  may  dictate.     In  executing  this  step  vf 

tLe  operation,  great  care  must  be  taken  not  to  press  or  pinch,  either  with  the  finger 

or  forceps,  any  portion  of  tin*  flap  or  olct  skin,  but  to  leave  everything  in  as  natural 

a  condition  as  possibic,  since  nothing  will  so  readily  promote  reunion.     The  edges 

i»>ay  be  bevelled  off"  or  cut  straight,  according  to  circunistancee,  as  will  be  more  jjar- 

*»cularly  dcbcribcfl    hereafter.     The    dissection    is    frequently  attended  with    smart 

^etuorrliage,  but  the  rule  is  never  to  ap{>ly  any  ligature  to  the  flaju  lest  it  should 

interfere  with  the  adhesive  process,  although  any  vessel  of  the  wonnid  that  may  spirt 

»l»ould  at  once  be  secured,  and  the  wound  itself  promptly  closed  by  suture.     More 

'^f  less  gaping  will  of  course  remain,  but  it  is  astonishing  how  small  a  cicatrice  is 

•'sually  left  oven  in  the  most  extensive  lesions  of  this  (lescri])tion. 

j\ll  bleeding  having  ceasetl,  the  flap  is  gently  sfioDged,  and  accurately  stitched  to 

*te  e<Igos  of  the  chasm  which  it  is  designed  to  close.     The  most  eligible  suture  will 

^•e    found  to  be  the  interrupted,  with  an  interval  of  two  to  three  lines  between  the 

^^>i'c*ads,  the  ends  beijig  tied  with  a  slip-knot  over  a  narrow  roll  of  adhesive  plaster. 

T^'lie  advantage  of  this  ])rocedure  is  that  the  suture  may  be  loosened  at  any  time  if  it 

'j<i  fuiind  to  l)etoo  tight.     Much  liarm  is  often  done  by  placing  the  stitches  loo  closely", 

^^ho  eJfec't  being  to  cut  ofl"  the  circulation.     The  twisted  sutui'e  is  objectionable  for 

B^iie  reason,  first,  that  the  needles  are,  in  many  places,  ditllcult  of  introduction,  and, 

^^^uondly,  thftt  they  are  lialde  to  cause  too  great  a  degree  of  ti'nsion.     The  grooved 

'**t»ture,  so  happily  used  in  plastic  surgery  by  Professor  Paucoast,  will  be  described 

■ft  connection  with  rhinoplasty,  to  which  il  is  more  particularly  :)|tplicable. 

The  dressing  is  c(>m|ilete<l  hy  covering  the  edges  of  the  newly  related  parts  with 
^'ttl,  spread  with  sini]>lc  <  crate,  or  wet  with  olive  oil,  in  order  to  prevetit  them  from 
^^-•Ovoniing  drj'  and  shrivelled,  an  eflect  very  liable  to  happen  when  this  juecaulion 
1^**  not  duly  attended  to.     The  surface  of  the  flap  may  be  protected  with  thy  lint,  or, 
'•'liat  13  generallj-  preferable,  bo  exposed   to  the  air.     If  it  is  very  large,  it  will  be 
"l»o<>pgsary  to  confine  it  lightly  in  its  place  with  adhesive  plaster  and  a  bandage,  but 
anything  like  firm  pressure  must  be  carefully  avoi<led.     The  wound  from  which  the 
l*».|>  lius  l>een  borrowed  is  ihessed  with  cold  water,  and  a  similar  aiiplicattou  may  be 
lie  to  the  amended  organ  if  appearances  indicate  that  there  is  a  likelihood  of  over- 
Lion.     The  operation  being  completed,  the  part  is  kept  at  rest  in  a  relaxed  an<l 
•lovaletl  position;  a  light,  cooling  diet  is  enjoined;  and  the  air  of  the  apartment  is 
Lrefully  regulated  by  the  thermometer,  an  equal ile  temperature  heing  of  the  greatest 
'  *''«^»iseqnence  to  the  welfare  both  of  the  part  and  s^'stem.     A  fidl  anodyne  is  given 
^^i«;  moment  tlic  patient  is  put  to  bed  ;  but,  if  things  go  on  well,  the  bowels  must 
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not  be  ilistui'bed  under  forty-eight  hours,  when  they  ma}'  be  opened  by  a  cooling 
laxative. 

The  sutures  maj'  be  removed,  on  an  average,  from  the  fifth  to  the  seventh  day  ;  but 
80  long  as  they  are  doing  wull  they  sliouhl  not  be  disturbed,  ajid  there  arc  few  casea 
in  which  it  is  proper  to  take  all  away  at  once.  Great  attention  to  c-leauliness  must 
be  observed,  and  the  beat  mode  of  ed'ecting  this  is  to  irrigate  the  parts  occasionally 
Avitli  the  syringe. 

If  undue  swelling  and  discoloration  arise,  the  patient  must  be  promptly  bled  and 
purged,  and  such  local  means  euiiiloyed  as  are  best  calculated  to  meet  the  emergency 
of  the  case.  Leeclies  may  be  applied  to  the  neighborhood  of  the  flap,  V)ut  not  to  the 
flap  itself,  for  fear  of  exciting  eiysijielas.  Occasionally  a  considerable  flow  of  blood 
may  lie  obtained  by  slightly  lifting  the  flap  at  one  or  more  points,  the  bleeding  being 
encouraged  with  a  apouge  and  wann  water. 

The  great  danger  after  an  operation  of  this  kind  is  erysipelas,  which  ma)*  be  so 
considerable  as  to  destroy  not  only  the  flap  but  also  the  patient.  Such  an  occurrence 
should  be  promptly  met  by  the  to|iieal!  use  of  the  dilute  tincture  of  iodine,  and  by 
appropriate  internal  remedies,  especially  quinine  and  iron,  aided,  if  there  is  any  ten. 
dency  to  a  typhoid  state  of  the  system,  by  stimulating  drink.s  and  a  generous  diet. 
Now  and  then  a  patient  is  lost  by  pyemia,  but  such  an  event  is  fortunately  very 
uncommon.  Gangrene  of  the  flap,  either  from  inadequate  nutrition,  overaction,  ol 
undue  constriction,  occaHiuiully  occurs,  and  unvra  tlie  success  of  tlie  operation. 

For  a  time  the  flap  remains  jtalu  and  coltl,  but  these  eflTects  soon  puss  oil,  and  ar< 
succeeded  by  a  bluish  apjwanince  and  an  increase  of  temperature.  The  circulation 
is  eviilently  temiiorarily  embarrassed,  the  arteries  conveying  blood  faster  to  the  pari 
than  the  veins  can  remove  it.  Tlence  a  certain  degree  of  stagnation  ensues,  followed 
l>y  a  bluish,  threatening  condition  of  the  part,  which,  however,  soon  disapix-ars  sponi 
taneoMsly.  Natural  sensation  does  not  return  for  a  long  time ;  it  begins  flrst  alonj 
the  edges  of  the  flap,  and  thence  gradually  extends  over  the  rest  of  its  surface.  Fo| 
the  first  few  montlis  the  transplanted  skin  ma}*  appear  unnaturally  large  aui 
unseemly  ;  gradually',  however,  it  becomes  smaller,  and  eventually  it  may  shrink  8C 
much  a;^  to  answer  but  imperfectly  the  objects  of  the  operation.  | 

One  of  the  latest  improvements  in  plastic  surgery  is  skin-grafting,  an  operatiot 
introduced,  as  stated  in  a  previous  chapter,  in  I8()f>,  by  Mous.  Ueverdin,  and  con. 
sisting  in  the  transplantation  of  a  bit  of  skin,  hardly  the  size  of  a  mustjird-seed 
among  the  torpid  granulations  of  an  vW  ulcer  or  any  raw  surface  indisposed  to  lieal 
Union  soon  occurs,  and  in  a  short  time  the  little  bud  liecomes  the  centre  of  a  nevi 
growth,  standing,  island-like,  in  the  middle  of  the  granulations,  and  serving  as  I 
point  of  rleparturc  for  the  formation  of  new  skin.  What  is  remarkable  is  the  well 
attested  fact  that  epithelial  scales,  scraped  from  the  cutis,  anil  applied  to  the  grant! 
latiouH  of  an  ulcer,  s[)eedily  contract  adhesions,  and  answer  nearly,  if  indeed  not  quitel 
as  Well  for  the  purpose  designed  as  the  more  perfect  skin. 
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SUBCUTANEOUS  SURGERY. 

Stjbci'taneous  Suboeby  is  one  of  the  creations  of  modem  times,  due  chiefly  to  the 
geniuii  and  intrepidity'  of  one  man,  Dr.  Louis  Stromeyer,  of  Hanover,  who  was  the 
first  to  [iractise,  upon  a  rational  and  philosophical  jilan,  a  subcutaneous  oi>eratioD, 
the  undertaking  consisting  in  the  division  of  the  tendo  Achillis  for  the  cure  of  club. 
foot.  The  operation  was  performed  in  February,- 1831,  and  eventuated  in  the  conO'^ 
plete  restoration  of  the  use  of  the  limb.  Prior  to  that  period  several  atterapta  bad| 
been  made,  by  diflerent  surgeons,  as  Lorenz,  Thilenins,  Michaelis,  Sartorius,  an^ 
Delpech,  to  relieve  this  complaint,  but  they  had  all  signally  failed,  simply  becauaa 
they  had  not  been  based  upon  correct  scientific  principles.  j 

Since  the  discovery  of  Stromeyer,  the  domain  of  subcutaneous  surgery  has  been 
greatly  enlarge*],  by  the  application  of  its  principles  to  other  parts  of  the  body,  fo| 
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tbe  relief  of  which  it  has  alrearly  |)crforme(l  the  most  valuable  services.  Dieffi-ulMieh, 
in  jHoit,  gave  it  a  iic-w  iujiuiisf  by  tk-visiiig  the  opei'ation  for  strabisiuus,  which, 
althougli  not  practised  by  him  subcutinncouslv,  diil  iinuh  tu  iiispiiu  new  confidence 
in  the  prdcedure,  and  to  awaken  a  iiesv  iiitcrcBt  in  its  ninjlicatioii.  Soon  alteiwaids, 
LowcviT,  the  sieclion  of  the  muscles  of  tlie  eju  was  perlVjlJiieil  without  external 
frouiid,  by  Gu^ru),  but  the  o|)er{ition,  if  not  obsolete,  Ims  never  met,  with  much  favor 
by  the  profession.  The  French  surgeon  has  extended  the  subcutaneous  praclice  to 
the  treatment  of  lateral  curvature  of  the  spine,  by  the  division  of  tlie  muscles  of  the 
[back  ;  and,  at  a  more  recent  period  still,  it  has  Ijeen  api'lied  to  the  relief  of  numerous 
totijcr  atfoetions,  whicli  would  hardly  admit  of  cure  in  any  other  manner.  Among  the 
IXDure  important  pro<;ednre8  that  have  grown  out  of  tins  branch  of  surgery  are  the 
rvinoval  of  cartil.iginous  bodios  from  the  joints,  the  radical  cure  of  hernia,  the  reduc- 
tion of  chronic  tliHlocalions,  the  evacuation  of  abscesses,  the  cure  of  andi^iosis,  and 
Ibe  obliteration  of  f^erous  t-aviries.  Too  short  a  time  has  elai».'^ed  since  the  discovery 
of  sutn-ulaneous  burgery  to  eniible  uh  to  form  a  just  estimate  of  its  limits,  or  the 
extent  to  which  it  may  witli  iirojiriety  be  carried  into  prsiclice;  but  it  is  not  difUcuit 
to  perceive  that  in  a  field  affording  such  unbounded  o[iport()nilies  for  the  exitibition 
of  ilisplay  and  8el£.shness,  much  abuse  must  creep  in,  which  time  nlone  will  be  able 
to  rectify. 

The  practice  of  subcutaneous  surgery  is  foumled  upon  the  great  law  that  all 
wounds  and  injuries  occurring  without  an  oiiening  in  the  integument  unite  with  verj- 
little,  or,  according  to  some,  with  no  inflammation,  and  witli  no  suppuration,  dilferiug 

I  thus  essentially  from  similar  lesions  accompanied  with  a  solution  of  ctmtinuity  of 
the  skin,  which  are  always  followed  bj-  considerable  iiillamm:ition,  and  also  very  fre- 
quently', if  not  generally,  by  a  discharge  of  pus.  This  Liw,  which  is  now  universally 
recoguizefl  by  surgeons,  was  clearly  enunciated  by  Mr.  John  Hunter,  in  his  Avritings, 
near  the  dose  of  llie  last  century,  but  di<i  not  attrnct  the  serious  attention  of  his 
countrymen  until  witlun  a  very  recent  period;  not,  indeed,  nntii  the  fads  of  the 
sulx-utaneous  section  bad  been  placed  upon  a  firm  and  ininnital»le  basis  by  tiie  prae- 
titionefb  of  the  continent  of  Europe.  The  iden  of  the  illustrious  Knglisliman  lay  in 
his  writings,  like  a  pebl)le  upon  the  sen-shore,  often  seen  but  never  obsLMTcd,  until 
accident  ilirected  attention  to  it  years  alter  the  establislimcnt,  by  others,  of  the  great 
principles  wliich  he  ha<l  so  clendy  ejunidated.  One  reason,  perhaps  the  chief  one, 
uf  this  was  that  he  himself  had  never  pcrt'onned  a  subcutaneous  operation:  if  he  had, 
there  is  certainly  no  evidence  of  the  fact  in  any  of  his  writings.  The  only  passage 
in  Ills  works  which  has  any  relevancy  to  the  present  subject  is  tiie  following: — ''The 
■  injuries  done  to  sound  parts,  I  shall  divide  into  two  sorts,  according  to  tlie  eflecls  of 
^  the  accident.  The  first  kind  consists  of  those  in  ivhich  the  injured  parts  do  not  com- 
municate externally,  as  concussions  of  the  whole  body  or  of  particular  parts,  strains, 
bruises,  ami  sinj|>le  fractures,  either  of  bone  or  tendon,  whicli  form  a  large  division. 
The  second  consists  of  those  which  hnve  an  external  comnninicatiou,  eora|jrehending 
womids  of  all  kinds,  and  compound  fractures.  Bruises  which  have  destroyed  the 
life  of  the  part  ma}'  1»  consiilered  as  a  third  division,  partaking,  at  the  beginning, 
of  the  nature  of  the  first,  but  finally  terminating  like  the  second.  The  injuries  of  the 
first  division,  in  which  the  parts  do  not  coniniunicnte  externally,  seldom  inflame, 
while  those  of  the  second  commonly  Iwdh  inflame  and  suppurate."  It  is  evident, 
frtim  the  tenor  of  this  passage,  that  Mr.  Hunter  had  cardiilly  studied  the  influence 
of  lliu  air  upon  the  healing  of  wounds,  but  it  is  not  very  dear,  from  atiglit  tliat 
appc'iirs  m  it,  that  he  had  juiy  conception  whatever  of  the  nature  of  subcutaneous 
iiUij(fcry,  proj)erly  so  called. 

Several  of  what  are  now  dignified  as  subcutaneous  operations  have  been  performed 
for  a  long  time.  The  mode  of  evacuating  chronic  abscesses  by  a  valvulur  incision, 
first  pracitised  by  Mr.  Abernethy,  early  in  the  present  century,  legitimately  belongs  to 
tliib  (lirision  of  surgery,  its  object,  as  clearly  enunciated  by  tlie  originator,  being  the 
Wclosion  of  the  air,  on  the  ground  that  the  contact  of  this  fluid  witii  the  pus  in  tlie 
'"terior  of  the  sac  is  the  cause  of  tlie  excessive  local  and  constitutional  disturbances 
'liicb  so  often  follow  the  old  mode  of  opening  these  collections.  Of  the  value  of  this 
procedure  there  can  Ite  no  doubt,  allhough  the  class  of  cases  which  it  is  intended  to 
folieve  is,  from  their  very  natnw,  nnfoi'tunately  too  often  fatal.  The  operation  of 
•livifling  the  stricture  in  strangulated  hernia,  external  to  the  sac,  originated  with  J. 
L- Petit  upwards  of  a  century  ago,  but  lias  only  of  late  years  received  the  attention  it 
oierits.  Some  of  the  English  practitioners,  commencing  with  Mr.  Ashtou  Ke}',  have 
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recently  bestowed  much  attention  upon  the  subject,  and  have  addncerl  a  body  of  te&-« 
timony  in  its  favor  bigbly  flattering  to  this  mode  of  treatment.  Tlie  object  of  tbt^ 
operation,  the  advantages  and  disadvantages  of  which  will  l>e  considoted  in  tlieig 
appropriate  ])lace,  is,  by  relit-viiig  tlie  bowel  subeiitaneousiy,  to  guard  against  th& 
occurrence  of  the  severe  inUainmation  which  so  frequently  attends  the  ordinarj-  pr&4 
cediire,  even  in  the  hands  of  the  best  practitioners.  The  injection  of  hydrocele  with 
irritnling  fluids,  as  suggested  by  Sir  James  Earle,  early  in  iJie  present  century,  m 
anotiier  instance  of  a  subcutaneous  operation,  which  lias  loug  been  familiar  to  tli« 
profession,  and  been  practised  by  every  enlightened  surgeon  in  Europe  and  Americaq 
Some  recent  writers  have  gone  so  far  as  to  class  the  use  of  the  seton  in  the  treatmeiu 
of  ununited  fracture  among  the  expedients  of  subcutaneous  aurgerj".  such  au  appl3 
cation  is  certainly  carrying  this  department  altogether  beyond  its  legitimate  limits 
and  is,  therefore,  calculated  to  do  the  subject  much  harm  by  giving  to  if  a  wrou  2| 
direction.  The  wound  made  by  a  seton  is,  to  ail  intents  and  purposes,  an  ope^ 
wound,  followed  not  onlj'  by  high  inflammation,  but  by  profuse  suppuration;  occu  i 
fences  wliieh  it  is  the  peculiar  province  of  subcutaneous  surger}'  to  guard  a^am^p* 
A  better  example  of  a  subcutaneous  operation,  performed  for  the  relief  of  ununited 
fractures,  is  the  division  without  wound,  by  means  of  a  long,  slender  knife,  of  tt? 
soft  tissues  which  fonn  aroiuid  the  ends  of  the  broken  lione,  ilie  raw  surfaces  beic^ 
afterwards  approximated  and  maintained  by  appropriate  apparatus. 

On  the  whole,  regarding  suhcutjiueous  surgery  in  its  legitimate  application, 
ap[)ears  to  mc  that  the  cases  to  which  it  is  adapted  are  susceptible  of  being  arr.'inge3 
under  the  followiug  heads :  1.  Cases  involving  the  division  of  tendrins,  muscles,  aia 
aponeuroses  for  the  relief  of  various  distortions,  as  club-foot,  clu1>iuind,  spinal  cuJ 
vature,  and  strabismus;  the  reduction  of  dislocations,  especially  those  of  the  foo4 
and  the  care  of  anchjdosia  of  the  joints,  depending  upon  contraction  of  the  sol 
parts.  2.  Operations  tor  the  radical  cure  of  hernia,  whether  by  puncture  or  injecti<nd 
and  division  of  the  .stricture  in  etraugulated  hernia  external  to  the  sac.  8.  Tbi 
evacuation  fif  chronic  abscesses  and  of  purulent,  serous,  and  sanguineous  collectior^ 
of  the  chest  and  other  cavities,  by  a  valve-like  opening  of  the  skin.  4.  The  witll 
drawal  of  cartilagiaoaa  concretions  from  the  joints,  as  originally  suggested  l>j 
Goyrand  and  Syme.  5.  Operations  for  obliterating  serous  cavities,  when,  in  coO 
sequence  of  inflammation,  they  become  occupied  by  serous  flui<l ;  as  the  vaginal  tuni 
of  the  testicle,  certain  synovial  burses,  especially  those  abont  tlif  hand  and  wris^ 
and  various  adventitious  cysts,  pariirularly  those  which  are  so  liable  to  form  iu  ihi 
neck  iu  ciitmection  with  the  thyroid  glaud.  6.  The  comminution,  by  the  knife,  oj 
diseased  lymphatic  glands,  the  incision  of  inflamed  periosteum,  an<l  the  divisioi 
of  morbid  adhesions,  as  those  existing  in  chronic  luxations,  in  depressions  of  th< 
nose,  and  similar  atfections.  7.  Forced  extension  of  anchylosed  joints,  remlered  sC 
by  the  formation  of  fibro-ligaraentous  bands.  8.  The  subcutaneous  obliteratiou  of 
vascular  tumors,  by  ligature  or  injection.  9.  The  oi>eration  for  the  radical  cur«  of 
varicocele. 

The  mode  of  operating  for  subcutaneous  purposes  must  vary  of  course  accordion 
to  the  particular  indication  which  it  is  designed  to  fulfil.  Whatever,  however,  the 
object  ma^'  l)o,  the  rule  is  U)  make  as  snuill  au  external  wound  as  possible,  consisting, 
in  fact,  rather  of  a  [uuictiire  than  an  incision,  for  it  is  ever  to  \)e  borne  in  mind  that 
one  of  the  cardinal  ntms  of  every  ]irocediire  of  the  kind  is  the  exclusion  of  the  air. 
The  knife  with  whirti  the  operation  is  performed  must,  therefore,  always  be  very 
narrow,  sharp-pointed,  and  rather  short,  a  length  of  edge  from  half  an  inch  to  an 

inch  being  a  good  average.  The  annexed 
sketch,  fig.  184,  represents  the  knife  which 
I  have  long  been  in  the  habit  of  using  in 
all  my  subcutaneous  operations.  Such  aii 
instrument  is  generally  much  more  nuiii 
ageable  than  a  longer  one,  while  one  of 
greater  width  would  make  too  large  an 
opening.  If  the  object  be  to  evacuate  an  abscess,  a  medium-sized  trocar  may  bfl 
used,  the  skin  having  previously  been  divided  with  a  bistoury.  The  instrument  iai 
then  passed  for  a  variable  distance  —  usually  from  an  inch  to  an  inch  and  a  half— . 
through  the  subcutaneous  ccDular  tissue,  when  its  point  is  plunged  into  the  pyogenic 
pouch,  its  entrance  Iteing  denoted  by  the  want  of  resistance  and  the  escape,  i>erliap9, 
of  a  few  drops  of  thin  pus.    In  extracting  cartilaginous  concretions  from  the  joints^ 
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a  delicate  knife  is  carried  along  under  the  integument  through  the  capsular  ligament 
aDtl  synovial  membrauc,  wljkh  are  then  divided  to  a  suflicit-nt  extent  to  admit  of  tlie 
displacement  of  the  morbid  growth,  j/reviously  fixed  by  the  thumb  and  tiugfts,  into 
tilt-  cellular  substance  extortiid  to  thu  articulation,  from  which,  after  thc"  w  ouiid  is 
U^'aled,  it  is  removed  b^'  a  second  ojieration.  The  operation  for  the  radical  ciiic  of 
liefiiia,  requiring  instruiuentH  of  particular  couatruction  and  uhc,  will  be  described 
in  its  proper  place,  and  so  in  reganl  to  several  other  procedures  which  cannot  be  here 
noLice<l. 

AU  operations  of  this  kind  should  be  i>erforn)cd  with  great  gentleness  and  care; 
tor,  whenever  this  is  done,  there  will  be  no  risk  either  of  severe  inflammation,  or  of 
tlie  division  of  any  iraportimt  vessels,  nerves,  or  other  structures  not  concerned  in 
tbc  particular  affection  for  the  relief  of  which  the  procedure  is  undertaken.  I  do 
not  agree  with  those  who  maintain  that  tendons  and  other  textures  may  be  cut 
without  the  operation  being  followed  by  inflammation ;  on  the  contrary,  I  believe 
that  a  certain  degree  of  incited  action  is  present  in  every  instance,  ajid  if  this  view 
of  the  case  be  correct,  it  proves  how  important  it  is  that  it  should  lie  kept  within 
pro|)cr  limits.  This  subject,  however,  will  again  be  adverted  to  in  speaking  of 
tenotomy.  In  general,  the  little  puncture  made  in  the  operation  unites  in  a  few 
hours,  while  the  gap  which  intervenes  between  the  retracted  ends  of  the  divided 
structure  is  gradually  filled  up  by  plastic  matter,  which  is  eventually  converted  into 
aoalugouB  tissue. 

Most  sulicutaneous  o|)eratioQs  are  nearly  bloodless,  and  this  circumstance  consti- 
tutes one  of  their  great  fiecuUaritics.     While  open  wounds  always  bleed,  lo  n  greater 
or  less  extent,  those  made  l>enealh  the  skin  by  a  narrow,  shariJ-pointed  knife,  U8e<l 
with  proiwr  care,  are  almost  free  from  hemorrhage.     In  dividing  the  tendo  Achillis 
for  club-foot,  frequently  not  more  than  a  few  drops  of  blood  are  lost.     As  to  shock, 
or  serious  depression  of  the  nervous  system,  consequent  upon  such  an  operation, 
such  an  occurrence  is  never  witnessed.     The  procee<itiig,  however,  is  not  always  free 
from  pain,  especially  during  the  eflorts  which  are  somelimos  required  to  straighten 
the  atiected  part  alter  the  division  of  tlic  faidt}-  structures;  and   lienee  it  is  often 
aael\il  to  administer  an  anesthetic,  the  more  so,  because  this  not  only  prevents 
sutTeriDg,  but,  by  rendering  the  patient  passive,  gives  the  surgeon  more  complete 
control  over  hia  own  movements. 

Active  preparatory  treatment  is  rarely  required  in  these  operations.  I  have  fre- 
qneutly  performed  the  most  extensive  tciiotomj'  at  the  College  Clinic,  as  well  as  in 
j'rivate  practice,  upon  children  whom  I  had  seen  for  the  first  time  only  an  hour 
Iwforo,  aii<l  yet  in  no  instance,  so  far  as  I  have  been  able  to  learn,  have  any  bad 
t'lTects  followed.  The  operations,  however,  for  the  radical  cure  of  hernia,  for  break- 
"3g  up  adhesions  in  anchylosis,  for  tbe  removal  of  cartilaginous  bodies  from  the 
joints,  and  for  the  relief  of  some  other  affections,  always  demand  more  or  leas  atten- 
tion of  this  kind. 

Tlie  after-treatment,  for  the  first  few  days,  is  generally  very  simple.  As  soon  as 
itio  ojMTalion  is  over,  the  little  wound  is  covered  with  adhesive  strips,  to  exclude  the 
•ir.  smd  the  part,  surrounded  by  a  bimdage,  is  mnintained  in  a  perfectly  c.isy,  quiet 
position.  If  active  inflanimiitiou  arise,  which,  however,  will  seldom  be  the  case,  the 
Usual  antiphlogistics  must  be  employtnl.  After  nearly  all  of  these  operations  suppu- 
rttioD  must  be  prevented  at  all  hazard. 

When  the  operation  has  been  practised  for  the  relief  of  some  deformity,  as  clul> 
foot  or  .apinal  cur\'ature,  the  cutting  constitutes  only  a  trivial  part  of  the  proceeding. 
The  great  care  and  trouble  of  the  case  come  aft.erwftrds,  in  the  fining  tmd  wearing 
of  thi'  neces.sary  apparatus.  It  is  usually  reconimen<led  that  no  apparatus  should 
Iw  Ube<l  uutU  after  the  lapse  of  several  days,  and  this,  as  a  general  rule,  will  Iw 
found  to  l)e  the  best  practice.  I  have,  however,  iu  many  cases,  so  far  deviated 
from  this  rule  as  to  confine  the  afl'ected  limb  at  once,  and  usually  without  any 
tlUadrantage.  Indeed,  I  have  latterly  thought  that  tins  ought  to  be  the 'rule,  and 
the  «lelay  the  exception.  As  this  subject,  however,  will  have  to  be  considered  in 
wnuection  with  the  various  operations  to  which  it  rebtes,  any  further  remarks  upon 
i'  liere  would  be  out  of  place. 
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SECT.  I. — INTBODUCTORY  C0N81DERATI0JIS. 

The  word  amputation  was  formerly,  .i«d  is  occa-sionall}-  even  yet,  emploj 
signify  the  removal  of  various  kiixls  of  tuniora;  thus,  many  of  the  older  write 
speak  of  amputation  of  the  breast,  amputation  of  tiio  jaw,  and  amputation  of  tl 
Bcrotiim.  At  tiie  preseut  day,  however,  tbt>  term  excision  is  generally  used  as  mo 
appro])ri:ite  in  oonneetion  with  thi^se  procfdiires,  while  that  of  amputation  is  appll 
exehisively  to  operations  for  the  reiiiuvjil  of  the  limbs,  whether  in  their  continui 
or  at  their  articulations.  ^m 

I  caimot  agree  with  those  who  have  denounced  amputations  as  a  disgrace  t^| 
gery :  it  is  only  when  tliey  nre  perfomied  unnecessarily  that  they  ought  to  l>e  stigff 
tizeil  V>y  the  jjrofession  and  tbe  public  as  an  enl.  Every  pursuit  is  liable  to  abm 
to  sins  of  omission  and  commission,  and  it  would  be  strange  if  limbs  were  not  otn 
sionally  cut  oti"  that  might,  under  judicious  management,  have  been  saved.  ' 
denounce  amputations,  and  to  declare  that  the3'  atfonl  evidence  only  of  the  im|: 
tency  and  imperfection  of  our  act,  is  to  take  a  very  narrow  and  erroneous  view 
the  subject.  It  is  not  intended,  so  far  as  our  own  feeble  [lowers  of  reflection  enal 
us  to  compreliend  the  matter,  that  man  should  Iw  ai»le  to  cure  every  disease  to  whi 
''flesh  is  heir."  There  are  many  maladies,  as  well  as  accidents,  which  are  of  necessj 
mortal;  lesions  which  no  human  agency  can  repair  or  remeiiy.  Who  can  save  a  Ui 
that  has  been  mangled  an<l  cut  to  i)ieces  by  the  passage  of  a  railway  car,  by  tbe  < 
plosion  of  a  steamboat  boiler,  by  the  fierce  enntnct  of  n  cannon  hall,  or  liy  ^| 
from  the  top  of  a  house  down  upon  a  heap  of  stones?  Where  is  the  snrgco^H 
can  prevent  mortification  IVom  a  bum  that  has  charred  the  flesh,  from  a  cold  ra 
has  completely  frozen  I  he  toes  and  feet,  or  from  a  malignant  pustule  that  has  incM 
lati'd  all  the  tissues  of  an  extremity  ?  Is  surgery  to  \te  held  responsible  Iwcause 
cannot  cure  carcinoma  of  the  bones,  scrofula  of  the  joints,  and  aneurism  of  the  thi 
and  leg?  So  far  from  imputing  blame  to  it,  in  these  and  similar  eases,  we  should 
grateful  for  the  assistance  which  it  is  capable  of  affording  ns  as  a  means  of  relievi 
sutl'ering  and  prolonging  life.  It  is  under  such  circumstances,  in  particular,  thnt ' 
can  best  api^reciate  its  great  and  inestimable  value.  If  it  were  not  for  the  mercil 
interposition  here  of  the  knife,  such  cases  woulil  inevitably  be  doometl  to  a  rapid  ai 
miserable  death.  Mortiflcaiion  would  speedily  do  its  work,  the  carcinomatous  tum 
would  steadily  spread  and  finally  ulcerate,  forming  a  frightful,  disgusting,  and  painl 
mass  of  disease,  and  the  scrofulous  joint  would  soon  wear  out  the  system  by  heel 
irritation.  It  is  a  sad  tiling  to  lose  a  lirali,  l)Ut  it  is  also  a  sad  thing  to  die;  and  wli 
rational  being,  if  he  could  have  his  choice,  would  not  rather  part  with  an  extremi 
than  with  his  life?  No  humane,  enlightened,  and  conscientious  snrg«:"on  will  ev 
resort  to  arapul.ation  witliout  being  satisfied  of  its  entire  and  perfect  neccssit^f 
he  is  young  and  inex|ierieiiced,  he  will  be  sure  to  av.'iil  liimself  of  the  l>est  coHJ 
within  hi*  reach,  uliile,  if  he  is  thrown  upon  his  own  re.sonrces,  he  will  not  fail 
give  the  cu^e  all  the  consideration  and  reflection  that  hia  own  knowletlge,  wisdoi 
and  judgment  may  enable  him  to  bring  to  his  aid  for  the  relief  of  the  poor  sutler 
whom  he  is  obliged  to  mutilate  in  order  that  he  may  rescue  his  life  from  the  dange 
which  threaten  him.  I  know  of  no  operation  which  I  approach  with  so  much  rcli 
tance  as  the  amputation  of  a  limb,  or  one  which  gives  me  more  real  pain.  To  cut  c 
nn  arm  at  the  shoulder  on  account  of  an  incipient  carcinomatous  affection  of  the  hei 
of  the  humerus,  when  the  elbow,  forearm,  hand,  and  fingers  are  all  perfectly  natui 
and  glowing  with  health,  nnconscions,  so  to  speak,  of  the  fate  which  awaits  thej 
is  enough  to  pieken  the  stoutest  heart,  and  to  discourage  Ihe  boldest  operator 
there  is  a  more  dis.-igreeable  task  than  this,  I  am  ignorant  of  it;  and  yet  1 
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not  shrink  from  its  performance  eveu  wlu-n  tliore  is  hut  a  faint  jirttspect  of  [>roloiig- 

iiig  life-  if  only  for  a  few  tnontlis.     But  tlio  ease  is  dilfereiit,  widely  cUlfereiit,  when 

tiae  fiurgeou  is  caltetl  upuii  to  ;iiuputiite  a  liuilt  eriislieil  i\ml  lju-er:ttetl  hy  miicluiier)' ; 

here  there  is  no  choice,  iio  qiie8ti<;n  coiiceniiiig  si  cure  hv  mere  thenipeutie  measures; 

tlie  knife  is  the  only  remedy,  aucJ  the  suoner  it  does  its  vvoik  tin- greater,  as  a geueral 

rtile,  will  be  the  pntieiit's  chance  of  recover^'.     The  body,  it  is  true,  is  mulUiiteil, 

perhaps  sadly  disHgured,  but  lite  is  safe,  and  surgery,  science,  and  humanity  have 

«»c-bieved  a  real  triumph.     So  long  as  there  are  accidents  junl  tliseasch  incurable  by 

1  medical  li-eatment,  so  long  \vill  there  lie  a  necessity  for  am|niJntion,  and  li:t|ipy  is  be 

-who  shall  know  when  and  liow  to  jierform  it  to  the  liest  advantage  for  his  patient  and 

tile  greatest  credit  to  tlie  art  and  science  of  surger}'. 
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The  circumstances  for  which  amputaliim  may  be  required  are  not  only  nnmcrous, 
but   extremely  diversified  in   tlieir  character,  and,  tlierefore,  deserving  id'  the  most 
care ftil  consideration.     They  may  be  conijjrised  nnder  the  fullowiug  heads; — 1.  Ex- 
ternal injur}',  as  wounds,  fractures,  and  dislocations,     2.  Mortification,  however  in- 
iluceil.     3.  Morbid  growths,     4.  Aneurisms.     5,   Diseases  of  the  bones  and  joiiits. 
C.    Intractable  ulcers.     7,  Malformations  and  defurmllies.     8.  Tetanus,     The  topics 
bere  eniimeratetl  comprise  almitst  every  kind  of  morbid  action  that  can  arise  in  the 
animal  economy,  and  it  will  be  perceived  that  they  atfortl  a  wiile  and  complicated 
field  for  the  exercise  of  the  talents  and  judgment  of  the  surgeon.     Space  will  not 
j>enuit  me  to  enter  as  fully  into  their  details  as  might,  perlia(is,  be  desired;  but  I 
shall  endeavor  to  advert  biicfly  to  the  more  im]n>it;uit  facts  included  under  each 
bead,  having  already  called  attention  to  some  of  them  in  the  chuptei"s  on  gangrene 
and  wounds. 

I .  htjurien. — There  are  no  lesions  for  which  amputations  are  so  flrequently  required 
as  for  wounds,  fractures,  and  dislocations.  Altfioiigh  they  differ  widely-  from  each 
other  in  regard  to  the  nature  of  the  structures  involved,  these  injuries  may  all  be 
Vtry  properly  classed  under  the  same  head,  the  more  especially  as  they  often  coexist, 
thus  rendering  it  diHicult  to  determine  which  of  them  is  the  most  serious. 

Of  wounds,  properly  so  called,  the  only  ones  which  require  to  be  considereil  in 
connection  with  the  present  subject  are  the  laceratt^d,  cfjntused,  gunshot,  and  rail- 
way. Wounds  inflicted  by  rabid  animals  occasionally,  it  is  true,  demand  amputa- 
tion,  particularly  when  they  extend  deeply  among  the  bones,  as  in  the  hands  and 
fe«;t;  but  even  here  complete  riddiince  may  generalSy  be  easily  effected  by  a  careful 
excision  of  the  bitten  ports,  an<l  the  cauterization  of  the  raw  surface  after  the  cessa- 
tion of  hemorrhage,  I  slnndd  cerlsutily  hesitate  to  cut  off  an  iirm  or  a  leg  in  such  an 
^ent;  with  the  knife  ami  saw  1  should  expect  to  accomplish  all  that  was  necessary, 
iiJ  any  case,  for  the  safety  of  the  patient. 

l.aceraled  wounds,  as  well  as  contused  and  gunshot  wounds,  of  a  most  frightful, 
*ttcl,  at  first  sight,  apparently  of  the  most  desperate  character,  are  sometinies  recov- 
ered from  in  an  extraonlinarlly  short  time,  and  with  hardly  any  untoward  symp- 
toms.    {)u  the  other  hand,  experience  shows  that  the  most  iusigniticant  injuries  of 
^his  kind  occasionnlly  prove  fiital  in  a  manner  and  under  circimistances  which  render 
it  extremely  tlillicult  to  account  for  the  resulb.     It  would  Ix'  fortunate,  both  fur  our 
patients  and  for  the  interests  of  science,  if  we  could  always  fonn,  if  not  a  positive, 
at  least  an  approximative,  estimate  of  the  tUinger  involved  in  each  particular  case  of 
these  Wounds,  for  then  it  wnuKl  l>e  comparatively  easy  to  adopt  a  suitable  \AiUi  of 
treatment;  but,  as  it  is,  much  must  Ih«  U-lt,  in  every  instance,  to  the  experience  an<l 
judu'inent  of  the  practitioner.     In  general,  however,  it  ma}'  be  obscrvecl  that  all  such 
^voniids  !ire  frauglit  with  dauger,  1>iith  to  limb  and  life,  when  they  are  attended  witli 
txtitisive  laceration  of  the  soft  |i;irts ;  wlien  the  muscles  have  l>een  horriljly  bruised 
&D'l  imlpified,  important  nerves  cut  across,  the  |trincipal  arteries,  or  arteries  and 
Veius,  toni  o]>en,  larire  joints  penetrated,  and  the  bones  broken  in  pieces.     Under 
•uch  circumstances  there  is  not  even  a  "forlorn   hope,"  no  matter  what  may  have 
Wn  the  previous  health  and  h.abits  of  the  sutlerer;  lite  knife  is  required,  and  the 
«ooncr  it  is  employed  the  lietter.     Such  cases  are  absolutely  desperate,  and  no  one 
*bo  has  any  knowledge  of  consequences  can  hesitate  as  to  the  course  to  be  pursued. 
tpon  this  point  there  is  no  discrepancy  of  ojnnioii  whatever  among  surgeons.     Ibit 
the  injury  may  be  of  a  less  severe  character,  Lnvolviag,  it  may  be,  merely  a  consider- 
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able  contusion  of  the  soft  structuies  with  a  compound  fracture;  or  several  muscles 
may  be  bailly  lacerated  and  the  principal  artery  of  a  limb  cut  acroBs;  or  a  large 
ucrve,  the  maiii  truuk.,  perluips,  be  divided,  or  the  interior  of  a  large  joint  ex|Ki«ed.    ^  jg 
The  case  now  assurnes  a  more  trying  aspect;  the  responsibility  falls  upon  the  6ur-  — 
geon  with  tenfold  force ;  for  the  quesliou  naturally  and  at  once  arises,  What  sliall  J 
be  done?     Shall  such  a  limb  Ihj  immediately  amputated,  or  shall  an  attempt  be  made^ 
to  preserve  it?     This  is  a  question  which  will  probably  be  asked  by  the  patient  hiui — 
self,  or  by  bis  friends  for  him,  and  which  it  is  often  extremely  embarrassing  aDiS^:^  j( 
dirtlcult  to  answer;  in  fact,  it  can  only  lie  answered  upon  general  principles  in  one^  .s-i, 
sense,  and  upon  special  i)rinciples  in  another.     Looking  at  such  injuries  in  «  gene 
manner,  we  might  be  inclined  to  give  a  favorable  prognosis,  because  it  is  undoub 
edly  true  tliat  recovery  from  such  lesions  is  by  no  means  uncommon  ;  but  when  w»  ^^e 
come  to  examine  into  the  particulars  of  the  case,  we  might  not  regard  it  in  so  auspE.  -vi- 
cious a  light.     Thus,  for  example,  the  patient's  antecedents  may  all  have  been  hfuW~  J, 
perhaps  of  the  worst  possible  description;  intemperance  and  dissipation  of  variou^^iHB 

kinds  nuiy  have  unrlermined  his  constitution,  and  thus  rendered  it  unable  to  bear  u -P 

under  an  injury  which  he  would  formerly  have  supported  without  ditHculty;  o^^K^^ 
instead  of  this,  there  niay  be  serious  structural  disease  of  some  vital  organ,  as  th  — ^<^ 
heart,  stomach,  or  lungs,  disqualifying  liim  for  enduring  the  accidental  and  noi^^^**" 
heavy  burden.  All  these  circumstances  must  have  their  weight  with  the  practitione  -=** 
when  he  sits  in  judgment  respecting  the  propriety  or  impropriety  of  an  amputatio; 
Conservative  surgery  may  and  does  do  much,  but  it  cannot  do  everything;  it  ha»- 
its  limits,  beyond  which  it  cannot  safely  go,  and  there  are  many  points  which  req 
to  be  considered  in  order  that  it  may  do  itself  justice.  A  very  severe  injury,  occu 
ring  in  a  stout  youth,  of  healthy  constitution  and  temperate  habits,  is  often  prompth 
recovered  from,  while  less  than  one-third  of  its  amount,  in  a  sickly,  anemic,  or  dissi 
pated  person,  will  frequently  destroy  life  in  a  few  days ;  or,  at  all  events,  so 
endanger  it  as  to  cause  great  anxiety  for  the  result. 

Gunshot,  railway,  and  steamboat  accidents,  and  injuries  occasioned  bj'  the  caring 
in  of  stone  quarries,  are  extremely  liable,  if  an  attem])t  bo  made  to  save  the  lirab,  tc^ 
be  followed  b^'  the  worst  results ;  and,  what  is  particularly  embarrassing,  in  thesis 
cases,  is  the  dilTiculty  which  the  practitioner  often  has  to  encounter  in  ascertaining 
the  precise  amount  of  the  lesion.     The  limb,  perhaps,  is  entirely  free  from  contusion 
and  wound ;  or,  if  there  be  any  injury  of  this  kind,  it  may  be  so  slight  as  to  be  re- 
garded as  of  no  consequence.     The  mischief  is  deeivseate<l,  and,  upon  careful  exami- 
nation, it  will,  i)robably,  be  found  to  involve  nearly  every  important  structure,  muscle, 
tendon,  aponeurosis,  vessel,  nerve,  bone,  and  joint.     Such  cases  obviously  require 
the  closest  scrutiny  with  a  view  to  the  speedy'  detection  of  their  true  nature  and  thdr 
proper  mode  of  management.     Generally  the  limb  is  hopelessly  injured,  and.  will 
require  removal. 

Compoujid  fractures  and  dislocations,  and  gunshot  wounds  of  the  joints,  often 
require  amputation,  and  yet  it  is  remarkable  how  the  parts  and  system  sometimes 
bear  up  under  such  injuries,  especially  in  young  and  healthy  subjects.  Under  the 
improved  methods  of  management  of  modern  surgery  recoveries  occasionally  occur, 
which,  in  ftjrmer  limes,  when  their  treatment  was  less  perfectly  understood  than  it  is 
now,  would  have  astonished  the  practitioner.  In  this  country  the  treatment  of  com- 
pomid  fractures  and  dislocations  by  collodion,  thereby  converting  these  lesions  into 
simple  accidents,  and  of  the  former  by  extending  and  counter-extending  bands  of 
adhesive  plaster,  has  greatly  contributed  to  this  result.  The  danger  of  these  inju- 
ries is  much  greater,  other  things  being  equal,  when  they  occur  in  the  inferior  extre- 
mity than  when  they  are  situated  in  the  arm  anrl  forearm,  and  in  all  cases  the  ri»k  is 
much  increased  when  the}'  are  accompanied  by  an  open  state  of  an  important  articu- 
lation, ii.H  that  of  the  hip,  knee,  or  ankle.  Compoimd  fractures  in  the  continuity  of  a 
limit,  uidoss  complicated  wilh  serious  lesion  of  the  soft,  structures,  do  not  generally 
require  amputation;  if  judiciously  mimaged,  they  will  usually  get  well  without  much 
trouble.  Gunshot  wounds,  oc<'urring  in  civil  pnictice,  are  commonly  less  dangerous 
than  injuries  of  tliia  kiml  happening  on  the  field  of  battle  or  on  shi|tboard.  I  have 
seen  enough  of  the  former  of  these  accidents  to  satisfy  me  that  the  patient  will 
often  recover  with  n  very  good  limb,  even  when  there  has  been  extensive  loss  of  sub- 
stance and  great  comminution  of  the  bones.  In  military  practice,  on  the  contrary, 
there  will  <iften  be  much  ditficulty  in  preserving  the  parts,  simply  because  it  is  fre- 
quentl}-  impossible  to  treat  the  case  properly  on  account  of  the  Avant  of  suitable 
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nccoiiiiXii  uuiiLiis  and  a  salubrious  atmospliL-rc.  It  is  fur  tliesc  reasons  that  amputa- 
tiuu  is  so  often  resorted  to,  during  and  al'ttiv  engjigenit'nts,  in  cases  wliivli,  if  tl»cy 
tuuk  place  under  ordinary  circiuuslances,  could  be  successfully  managed  by  luilder 

When  amputation  is  determined  ujton,  in  these  and  similar  accidents,  the  next 
question  is,  when  should  it  be  perfnnned '{  Shoidd  it  be  done  immediately,  or  shouhl 
the  surgeon  wait  until  the  system  has  recovere<l  from  the  shock  of  the  injury?  To 
use  the  knife  while  the  patient  is  in  an  exhausted,  pallid,  and,  perhaps,  almost  pulse- 
less condition,  would  only  serve  the  more  certainly  and  cflecmally  to  seal  hia  fate;  the 
additional  shock  to  the  constitution  from  the  loss  of  blood  and  nervous  fluid  could 
hardly  fail  to  prove  most  disastrous.  Hence  the  rule  is  to  postpone  a  resort  to  the 
knife  uutil  there  is  satisfactory  evidence  of  reaction;  until,  in  a  word,  warmth  and 
color  return  to  the  surface,  the  pulse  beats  viijorously  at  the  wrist,  and  the  sufferer 
regains,  in  some  degree,  his  consciousness  and  courage.  Now  the  use  of  chloroform 
is  well  borne,  and  the  limb  is  removed  with  comparative  imijunity.  On  the  other 
hand,  care  is  taken  not  to  wait  until  the  part  and  system  are  assailed  by  inflamma- 
tion, which,  under  such  circumstances,  often  extends  with  frightful  rapidity,  placing 
the  case,  perhaps,  literally  beyond  the  resources  of  surgery  in  the  course  of  a  few 
hours.  Thej^  is,  therefore,  a  time  when  interference  must  be  avoided,  not  less  than 
when  it  must  be  courted.  The  limits  of  these  two  periods  are  not  always  well  de- 
fined, and  much  must,  therefore,  be  left,  in  each  individual  case,  to  the  judgment  of  the 
attendant. 

An  amputation,  (>erforraed  imraerliately  after  the  occurrence  of  reaction,  is  usually 

designated  by  the  prefix  '^primary,"  while  tlie  term  "secondary'"  is  used  to  dt'uote 

the  operation  when  it  is  executed  after  the  limb  has  passed  Ihnjugh  the  diift'ient 

stages  of  inflammation,  an  nltenipt  having  been  made,  iterhaps  well  grounded,  so 

far  as  the  iiiteri)rotati<>n  of  the  sj-niptoms  is  concerned,  to  save  the  parts.     Such  a 

contingency  must  necessarily  happen  rather  frequently,  es[jeciftlily  in  civil  practice  ; 

indeed,  it  is  often  nlUigether  unavoidable  on  account  of  the  obstacles  interposed  by 

the  patient  and  his  friends,  indciKinlcnlly  of  the  wavering  and  indecision  of  the 

professifnial  attendant.     But,  altbtiugh   often   unavoidable,  such  an  occurrence  is 

always  much  to  be  regretted;  for  if  tlie  chances  of  saving  limb  and  life  were  bad  in 

tlie  first  instance,  they  are  now  generally  much  worse ;  the  system  has  been  impaired 

by  fever  and  perhaijs  hectic  irritation,  the  secretions  are  seriously  deranged,  the 

patient  has  little  appetite  and  sleep,  the  blood  is  thin  and  watery,  and  the  whole 

IkhIv  is  much  emaciated.     Life  may  possibly  stilt  be  preserve<l,  but  the  probability 

is  that  the  operation  will  be  attended  with  much  risk,  and  that  ultimate  recovery  is 

far  oir.     Moreover,  a  much  larger  amount  of  limb  may  now  have  to  be  sacrificed; 

originally  a  foot  might  have  suUiced,  whereas  now,  in  consequence  of  the  ravages  of 

the  inflammation,- 1 be  whole  leg  may  require  removal.     There  is,  then,  obviously,  an 

advantage  in  a  {irimary  over  a  secondary  am|>ulation,  provided  it  is  perfuimed  at 

t.lje  proper  time,  that  is,  after  the  establishment  of  reaction  and  before  the  occurrence 

of  inflammation;  and  this  circumstance  is-  often  eagerly  embraced  by  the  military 

^^rgeon,  whose  will  is  always  law  with  his  patients. 

In  addition  to  these  divisions,  some  writers  speak  of  what  they  term  an  "inter- 

ediary"  amputation,  performed  immediately,  or  soon,  after  the  supervention  of 
ntlammation,  and,  consequeiUly,  before  the  establishment  of  suppuration.  This  dis- 
inction  was  first  made  by  Boucher,  in  the  last  century,  in  a  memoir  addressed  to  the 

rench  Academy,  and  was  subsequently  adopted  by  (Juthrie,  Alcock,  and  other  mili- 
ary surgeons,  in  the  early  part  of  the  present.  Such  an  araputntion  is  unqueslion- 
lily  the  very  worst  that  can  be  selected,  iuaj^much  as  it  is  performeil  at  a  period 

hen  the  part  and  system,  assailed  by  inflammation  and  fever,  are  ill  able  to  bear  up 
Xjnder  its  eflects.     Hence  the  mortality  must  necessarily  he  much  greater  than  after 
either  of  the  other  procedures;  and  yet  it  is  easy  to  perceive  that  cases  might  arise, 
~lx»th  in  private,  hospital,  aud  military  jiractiee,  where  it  would  be  perfectly  unavoid- 
axble.    Accidents,  as  gimHhol,  railway,  and  otlu-r  injuries,  of  the  very  worst  character, 
must  often  occur  under  circumstances  in  whicii  the  patient  is  either  neglected,  or 
"where  it  is  impossible  to  remove  the  mutilated  parts  before  the  occurrence  of  inflam- 
mation and  symptomatic  disturbance.     The  moment  the  surgeon  sees  the  case  it  is 
obvious  at  a  glance  that  amputation  is  necessary;  there  is  no  other  chance  for  the 
patient's  life;  nor  is  an j' time  to  be  lost.     Mortiflcation  is  either  impending  or  has 
already  taken  place,  and  in  a  few  hours  the  case  may  be  wholly  buyoiid  the  reach  of 
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the  knife.     Here  there  is  no  choice.     Operative  interference  is  eompulsory  and  inK 
perative.     lu  estiuiatioi;  the  iiMUlalil^'  of  primary  aud  secoudarv  ainputatious  it 
very  itnportaut  to  eschule  the  intermediary,  otherwise  the  calculations  must  k 
error- 

2.  Mortification, — Mortification,  in  whatever  mHoncr  induced,  necessarily  imf 
limb  aud  life,  and,  therefore,  often  becomes  a  subject  for  amputation.  Hence  th( 
question  arises,  under  what  circumstances  is  a  resort  to  the  operation  advisable  an< 
proper?  Tins  question  can  only  be  answered  satisfactorily  by  a  consideration  of  thi 
natui'e  of  the  mortilication.  In  the  chapter  on  mortification  will  be  found  an  accoim 
of  the  several  varieties  of  this  aficction,  the  causes  under  the  influence  of  which  the; 
take  place,  their  symptoms,  .iiid  the  means  required  for  tbeir  relief.  Uy  a  referenc 
to  that  portion  of  the  work,  it  will  be  seen  that,  as  it  respects  the  operation  unde 
notice,  the  great  rule,  recog^ilzed  by  nearly  all  practitioners  at  the  present  day,  i] 
acute  gangrene,  is,  to  wait  for  the  formation  of  a  line  of  demarcation  Iwtween  th 
dead  and  living  parts,  on  the  ground  that  it  is  not  generally  safe  to  interfere  soonei 
lest  the  disease  should  reapj)car  upon  the  stump,  and  thus  destroy  the  patient,  o 
necessitate  a  repetition  of  the  amputation.  Of  the  propriety  of  this  rule  there  caj 
be  no  question,  for  there  is  no  surgeon  of  experience  who  has  not  witnessed  its  ben« 
flcial  etfects  in  his  own  practice,  as  well  as  in  that  of  his  friends,  aud  j'et  it  is  equall; 
true  that  it  may  occasionally  be  violated  with  great  advantage.  But  I  would  appl; 
to  these  cases  the  term  "exceptional,'"  comprising  uuder  this  head  those  attacks  o! 
mortification  which  hic  su  halile  to  su|)crvenc  iqion  inflammation  from  external  injurj 
as  wounds,  fractures,  and  flislocatioiis,  wlitch  often  spread  with  immense  rapidity 
hopelessly  overwhelnrinir,  if  tliey  are  not  promptly  arrested,  both  the  part  and  systen 
in  a  few  hours.  It  will  not  do  for  the  surgeon,  in  such  an  emergency,  to  fold  M 
arms  and  become  an  iilh-  spectator;  lie  must  have  his  eyes  and  wits  about  him,  o 
his  patient  will  be  irretrievably  lost;  whatever  is  done  must  be  done  quickly.  Th 
wislied-for  line  of  demarcation  will  be  looktsl  for  in  vain;  the  gangrene  will  rapidl; 
extend  to  the  trunk,  and  death  must  soon  close  the  scene.  But  in  spontaneous  moi 
tiftcation,  or  in  mortification  from  erysipelas,  carbuncle,  and  analogous  affections 
the  judicious  surgeon  waits  for  tlie  arrest  of  the  morbid  action,  hia  chief  care  liein) 
to  bring  aliout  this  event  as  speedily  as  jwssible  by  appropriate  local  and  constitu 
tional  measures.  His  rule  of  action  is  the  same  in  hospital  gangrene;  in  both  case 
means  are  employed  for  supporting  the  systi  rn,  or,  what  is  ecpiiv.nlent  to  the  Bami 
thing,  for  improving  the  condition  of  the  fluids  and  solids,  and  the  knife  is  used  onlj 
when  tlic  line  of  circumvallation  is  fully  established,  not  a  minute  before. 

In  senile,  clironie,  r>r  drv  gangrene,  the  result  usuall}*  of  calcification  of  the  arte 
ries  and  of  their  occlusion  by  fibrinous  concretions,  thus  depriving  the  tissues  oi 
their  due  supply  of  blood,  the  rule  has  heretofore  been  to  wait  for  the  cessation  ol 
the  mortification,  experit-iice  having  isliown  that,  when  this  precaution  is  neglected 
the  disease  will  be  certain  to  reappear  in  the  stump.  It  is  in  view  of  this  relapsing 
tendency  in  mortification  that  some  surgeons,  of  great  eminence  and  esqjcrience,  havi 
given  it  as  their  judgment  that  the  case  should  alw.iys  be  left  entirely  to  nature' 
efforts;  in  other  words,  tliat  we  should  wait  for  spontaneous  amputation,  slmpini 
the  stump  after  the  sloughs  have  Iteen  nearly  completely  detaclied,  when,  it  is  alleged 
the  part  and  system  wilf  Ik;  better  prepared  to  withstand  tlie  slunk  of  the  knife.  Tb 
pro|)rtt'ty  of  sucli  advi<,«'  is  siilliciently  obvious  when  it  is  considered  thnt  this  diseas 
occurs  nearly  always  in  very  old  and  infirm  subjects,  and  that  it  is  essentially  de 
pendent  upon  obstruction  of  the  arteries  leading  to  the  afl'ected  structures.  Sucl 
indivi<hnilrt,  as  I  know  from  personal  observation,  are  usually  very  feeble,  and,  con 
seqtienlly,  ill  able  to  resist  the  effects  of  shock  or  loss  of  blood.  They  often  rapidl 
sink  after  the  operation,  even  when  there  has  been  a  distinct  line  of  demarcation;  oi 
if  they  survive  its  immediate  effects,  the  disease  speedily  reappears  upon  the  stomi; 
and  soon  destroys  life  stcomlarily.  When  we  reflect  how  common  these  events  art 
would  it  not  l>e  wise,  in  these  cases,  to  amputate  early  at  a  great  distance  from  th 
disease,  before  the  vital  powers  have  been  seriously  assailed  by  the  morbid  action 
to  remove,  for  instance,  the  thigh  at  its  inferior  third,  for  senile  or  chronic  gangren 
of  tiie  toes  and  feet  ?  The  only  objection  to  such  a  procedure,  it  seems  to  me,  wooli 
be  where  the  occlusion  of  the  main  artery  of  the  limb  reaches  above  the  knee.  Whe^ 
no  such  disease  exists,  aud  the  general  health  has  not  materially  sulTered,  I  should 
not  hesitate  to  resort  to  the  expedient,  under  the  conviction  that,  however  severe,  i 
was  perfectly  justifiable  in  a  class  of  cases  so  iinpromisiug  as  this  confessedly  is. 
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3.  3Iorbid  Orowthn. — AniptUatiou  is  sometimes  reqiiirt-d  on  account  of  morbid 
growths  or  tumors,  both  benign  ami  inaligiiant.  Tlie  removal  of  tlie  foreaiiti  is 
|-x?rfectly  proper  for  the  cure  of  carcinoma  of  tlie  hand,  and  of  tiio  arm  at  tlif  simulder 
for  a  similar  atlcction  of  the  humerus.  A  aiuiilar  rule  is  a[)plicnb!e  to  tlie  inferior 
extremity.  Half-wa^'  measures  here,  aa  elsewhere,  are  worse  than  useless.  To  am- 
putate in  the  coutinuily  of  the  thigh  wben  the  lower  partuf  the  limb  is  atfected  with 
gt.  malignant  growth  would  be  a  blunrler  and  a,  crime.  No  ojjeration  is  of  course  ad- 
misisibk"  if  there  be  marked  coustitnLional  involvement,  enlargement  of  the  neighbor- 
ing lymphatic  glands,  or  decided  tendency  to  ulceration  ;  the  propitious  period  has 
gone  by,  and  interference  would  only  hasten  the  fatal  event.  It  is  not  so,  however, 
00  long  as  the  health  remains  good,  and  there  is  no  eviilence  of  general  of  local  con- 
tamination ;  under  such  circumstances  there  is  a  strong  probability  that  removal  of 
tlic  limb,  although  it  m.iy  not  prevent  a  recurrence  of  the  disease,  may  yet  consider- 
«Lbly  prolong  the  patient's  life. 

A  tumor,  wholly  divested  of  malignancy,  may,  in  consequence  of  acting  obstruct- 
ingly,  C41U8C  so  much  functional  and  other  disturbance  as  to  demand  removal  of  the 
limb  upon  which  it  is  situated.  The  procedure  will  be  particularly  called  for  when 
the  morbid  growth  is  intimately  connectt-il  with  a  bone,  or  tlecply  and  inseparably 
involved  in  the  soft  parts,  or  prolonged  into  an  im[»ort.'int  joint,  compelling  free  ex- 
posure of  its  surfaces  during  the  operation.  A  valuable  rule  in  tumors  is  to  excise 
the  benign,  and  to  get  rid  of  the  nmlignant  by  amptitalion. 

4.  Ant'urism.- — A  neglected  aneurism,  seated  in  an  esireniity,  and  unamenable  to 
orrlinary  treatment,  occasionally  calls  for  the  removal  of  a  limb;  in  former  limes 
Buch  operations  were  sutVicieutly  frequent  when  the  disease  occupied  tlie  po|>liteal 
Tf^ion,  though  at  present  they  are  seld<mi,  if  ever,  required,  except  when  morliflcation 
Bets  in  after  ligation  of  the  femoral  artery,  or  from  the  injurious  compression  exerted 
by  the  tumor  upon  the  leg. 

5.  Afft^dionn  of  Bunm  and  Joints. — Various  affections  of  the  bones  and  joints,  as 
caries,  necrosis,  morbid  growths,  aneurism,  and  anchylosis,  may  imjjose  the  necessit}' 
of  amputation;  and  tliere  is,  according  to  my  ex|>erieui.e,  no  class  of  iliseases  in 
which  the  operation  has  been  more  friqueully  abused  or  misapplied.  There  can  be 
DO  question  that  man}'  a  limb,  merely  tenn>orarily  crippled  by  remediable  disease, 
tils  been  ruthlessly  sacrificed  to  ignorance  and  a  de«ire  for  eclat:  carious  joints, 
now  that  excision  has  been  revived,  can  seldom  demand  so  harsli  a  procedure,  and 
*s  to  necrosis,  pure  and  uncorn]>licat€d,  it  is  difficult  to  conceive  of  a  case  justifying 
the  use  of  the  knife.  It  is  only,  or  mainly,  in  white  eweHIng,  or  scrofulous  disease 
of  tlie  knee,  ankle,  and  elbow,  attended  with  hectic  irritation,  excessive  pain,  and 
^hausting  diarrhcea,  that  the  removal  of  a  limb  can  be  proper,  and  even  then  it 
^ould  not  be  thought  of  if  it  be  possible  to  exsect  the  atfected  structures  without 
*tt»|jcrilling  life  by  shock  and  loss  of  blood.  In  whatever  manner  the  otTending  parts 
"•^  disposed  of,  it  is  surprising  to  witness  the  great  improvement  which  usually  follows 
tbe  o))erutiou;  the  profuse  sweats  and  alvine  discharges  rapidly  disappear,  the  appetite 
^'^^ proves,  the  sleep  becomes  refreshing,  and  the  patient  soon  regains  bis  flesh  and 
**rvugth.  Unfortunately,  the  o]»eratlon  is  generally  put  otT  to  an  unreasonable 
Period,  so  that,  when  it  is  at  tctiglh  performed,  the  sufferer  too  frequently  siuka 
•^»*cler  it.s  effects. 

Of  malignant  growths  of  the  bones  almost  the  only  ones  demanding  amputation 
^^  the  limbs  are  sarcoma  and  ence]>haloi(l.  Scirrhus,  melanosis,  and  colloid  are  ex- 
^*>oniely  infrequent  in  the  osseous  tissue,  but  whenever  they  occur,  and  their  diagnosis 
^^13  he  deterrainerl,  the  same  trentmeut  must  l>e  ajJivlicd  to  them  as  to  medullary 
®*«-rcoma  and  carcinoma;  that  is,  early  and  thorougli  removal  by  the  sacrifice  of  the 
®*^«frering  extremity,  mere  excision  being  always  inadequate  by  reason  of  the  involve- 
**^nt  of  the  soft,  parts.  Temporary  relief  only  is  aimed  at;  sooner  or  later  the  dis- 
^^«e  recurs,  either  at  the  cicatrice,  or  in  some  neighboring  organ,  and  carries  off  the 
F^^tienu 

Tibrons,  cartilaginous,  and  osseous  growths  involving  the  bones  sometimes  con- 

*^it.ate  a  leuitimate  ground  for  amputation.     An  exostosis,  of  enormous  size,  and 

S^oteeqne  form,  may  render  an  extremity  not  only  jierfectly  useless,  but  a  source  of 

t.|(e  greatest  inconvenience  and  even  suffering.     Ancurismal  formations  of  the  osseous 

tissue,  met  with  chiefly  in  the  head  of  the  tibia,  nearly  always  demand  the  same 

^inefly. 

Finally,  amputation  may  be  required  on  account  of  anchylosis  of  a  Joint,  inter- 
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fering  with  the  comfort  and  uselulm-ss  of  an  extremity.     Thus,  in  anchylosis  of  the 
kuee,  the  log  may  stand  ofl"  at  a  right  angle  with  the  thigh,  so  as  to  interfere  male- 
rially  with  the  occupation  of  the  individual,  and  induce  a  wish  for  an  artificial  litutv 
which,  if  well  constructed,  is  generally  worn  with  great  satisfaction.    Stiff  an*! 
crooked  Angers  and  toes  are  often  the  subjects  of  amputation. 

().  Ulceri<. — Amputation  is  sometimes  performed  on  account  of  old  and  inveterate 
ulcers  of  the  extremities  ;  the  operation,  however,  is  less  frequently  resorted  to  nu« 
than  formerly,  and  might,  with  proper  management,  be  almost  cntirel_v  disix'nf^*?^ 
with.     Unless  the  sore  is  of  a  carcinomatous  character,  or  caused  by  burnfe.,  scalds,  oi 
frost-bites,  or  complicated  with  serious  lesion  of  the  Iwnes,  excessive  enlargement  <^'^ 
the  veins,  or  great  hypertrophy  of  the  uitegument,  there  are  few  cases,  it  seems     "^o 
me,  that  will  not  grtulually  yield  to  judicious  treatment.     Of  the  numerous  ulcer  i« 
of  the  extremities  that   have  fallen  under  my  observation,  embracing,  of  cour*^a6 
many  of  the  worst  description,  I   have  a  distinct  recollection  only  of  three  tb^^ 
reqiiire<l  tliis  harsh  measure.     Whether  other  practitioners  have  been  equally  f* 
tunate  I  am  not  able  to  state;    but,  judging   from  the  reiwrts  of  cases   in 
periodicals,  it  is  highly  probable  that  the  oi>cralion  is  still  not  unfrequently  j 
formed  on  this  account. 

7.  Mnlfurmaiums There  are  certain  malformations  and  deformities  for  the  rel 

of  which  amputation  may  be  demanded.  An  irremediable  club-foot,  especially. 
co!ni)licated  with  a  pniuM  bunion,  an  intractable  ulcer,  or  excessive  atropliy  of 
leg,  would  form  a  proper  subject  for  such  an  operation ;  for  there  are  few  men  w 
would  not  rather  nm  the  risk  attending  its  performance  than  to  bo  incessantly  frtlt- 
and  worried  by  sueh  a  disagreeable  and  useless  companion.  Supernumerary  thuio. 
and  fingers  arc  disposed  of  in  a  similar  manner;  the  operation  is  usually  done  wilhmJlB 
a  few  months  after  birth,  and  I  have  never  known  it  to  be  followed  b}'  any  bad  con- 
sequences. Amputation  is  occasionally  necessary  on  account  of  deformity  causae/ 
by  bums  and  scalds,  or  badly  treated  fractures  and  luxations. 

8.  Tetanus. — The  propriety  of  amputating  in  tetanus  has  lx?en  so  long  doubted 
by  many  of  the  higliest  ruithorities  in  surgciy  that  the  question  hardlj*  merits  serious 
consideration  in  a  work  of  tliis  kind.  1  have  certainly  not  seen  anythuig  in  my  ofb 
practiee  tending  to  contradict  an  opinion  now  almost  universally  entertained  by  the 
profession  in  this  and  other  countries.  If  such  a  measure  is  ever  justifiable,  it  must 
be  at  the  very  commencement  of  the  disease,  before  the  supervention  of  the  charac- 
teristic symptoms.  I  have  seen  a  very  consideraV>le  numljcr  of  instsvnces  of  acute 
traumatic  tetanus,  and,  with  a  few  solitary  exceptions,  they  have  all  proved  fatal 
One  of  the  cases  was  that  of  a  stout,  well-fed  countryman,  fifty  years  of  age,  the 
fore  and  middle  fingers  of  whose  right  band  had  been  ba<lly  mushed  by  the  |)assage 
of  the  wheel  of  a  wagon ;  symptoms  of  tetanus  came  on  tipwanls  of  a  month  after 
the  accident,  and,  although  the  disease  had  existed  for  five  days  when  I  amputated 
at  the  metacarpo-phalangeal  articulation,  yet  complete  recover}'  followed,  not,  how- 
ever, without  a  slight  continuanee  of  the  spasms  for  a  short  time  after.  In  another 
case  the  little  finger  of  the  lell  haiul  had  been  mashed  a  fortnight  previously,  and  1 
amputated  it  the  morning  after  ray  first  visit.  Although  the  symptoms  had  all  day 
been  very  severe,  a  gradual  im[>rnvement  soon  became  apparent,  and  the  patient,  a 
3'oung  man,  twenty-four  ye;irs  of  age,  made  an  excellent  recovery.  The  princi]>a] 
remedies  were  saturnine  and  anodyne  lotions,  quinine,  morphia,  and  milk  punch  in 
liberal  quantities.  I  presume  a  i>nictitioner  would  hesitate  to  cut  off  a  large  limb 
after  the  devclopraent  of  tetanus  under  any  circumstances ;  for,  whatever  notions 
may  be  entertained  respecting  the  pathology  of  this  afll'ection,  there  can  be  no  doubt 
that,  once  fully  established,  it  must  be  looked  upon  as  a  constitutional  disorder  in 
the  widest  sense  of  that  term. 

SECT.  m. — METHODS  OF  AMPUTATION. 

Two  principal  methods  are  in  vogue  for  performing  amputation  of  the  limbs, 
whether  in  their  continuity  or  nt  the  joints.  Tljesc  are  the  circular  and  the  flap, 
both  of  which,  but  especiallj-  the  former,  are  of  ancient  date,  and  therefore  well 
grounded  in  the  esteem  of  the  professinn.  To  these  was  added,  early  in  the 
present  century,  the  oval  operation,  which,  although  excellent  in  its  wa^',  has 
hitherto  received  hut  little  attention  ;  certainly  less  than  it  deserves.     In  1855,  an 
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I  operation,  termed  the  i-ectangular,  was  also  proposed.  At  present,  flaps  constructed 
eutirely  of  integiinient  are  much  in  vogue.  It  is  not  my  object  to  enter  into  llie 
history  of  these  ditferent  methods,  for  to  do  60  wouki  carry  me  back  into  the  ngions 
of  doubt  ami  speculation;  but  it  will  be  expected  llial  1  should  otfer  some  remarks 
conceruing  their  respective  ad\jiiitagc3  and  disadvantages,  and  Ibis  I  shall  endeavor 

I    to  do  in  as  concise  and  imiiartUd  a  mamier  as  may  be  consistent  with  the  great 
interest  and  importance  of  the  subject. 
1.  Circular  Jlclliod. — The  circular  operation,  the  most  ancient  of  all,  was  origi- 
nally performed  in  the  most  simiile  manner,  the  integument,  muscles,  and  bones 
being  ail  divided  upon  tlie  same  level.     The  consequence  of  this  procedure  was  that 

■     the  bones,  inailec[uately  covered  by  the  soft  ])arts,  or,  rather,  not  covered  at  all, 
invariably  perished   to  the  distance  of  several   inches,  thus  sadly  protracting  the 
cure,  besides  subjecting  the  patient  to  much  sutiering  and  not  a  little  risk  in  the 
mterval.     As  surgeons  Ixjcame  more  enlightened,  they  endeavored  to  provide  against 
this  contingency  by  forcibly  pulling  back  the  muscles,  lij'  means  of  a  peculiar  con- 
trivance callird  a  retractor,  before  using  the  saw,  which  was  then  applied  close  to  the 
sorface  of  the  tissues.     At  a  later  period  still,  nnd  as  a  decided  improvement  upon 
the  preceding  methods,  arose  the  plan  of  double  incision,  devised  by  Cheselden, 
better  known  for  his  success  as  a  litUotomist  than   for  his  exploits  as  a  general 
oi)erator.     It  consisteil,  as,  indeed,  the  name  sufficiently  indicates,  of  two  stages,  in 
the  first  of  which  the  integument  was  cut  ami  drawn  back,  while  in  the  second  the 
^       muscles  wore  divided  higher  up,  the  object  being  to  afford  more  thorough  protection 
H       to  the  bone.     The  operation  of  the  English  surgeon  has  undergone  various  modifi- 
H       cations,  some  of  which,  Imving  only  served  to  render  it  more  complex,  have  been 
B        JQsll}'  discarded  from  practice.     To  this  category  belong  the  division  of  the  muscles 
»  hy  two  circular  incisions,  one  higher  up  than  the  other,  and  the  jilan  of  scooping  out 

the  parts  as  the  knife  was  being  swept  obliquely  around  them  by  cutting  from  below 
upwards  and  from  without  inwards  towards  the  bone,  which  thus  formed  the  apex 

kof  the  hollow  cone. 
The  circular  operation,  as  now  generally  practised,  consists,  first,  in  dividing  the 
eoinraon  integument,  dissecting  it  from  tlie  parts  beneath,  to  a  variable  extent,  and 
tl*c;n  drawing  it  back,  or  even  turning  it  up  like   the  cutf  of  a  coat;  secondly,  in 
cutting  through  the  muscles  on  a  level  with  the  retracted 
skin,  and,  after  detaching  them  for  some  diHtance  from  the 
i^One,  holding  them  also  forcibly  back  ;  and,  thirdly,  in 
L"^ng  otf  the  bone  as  high  up  as  possible  without  cloing 
ioleiice  to  the  soft  structures.     In  executing  these  several 
^Jtsijes  of  the  proceeding,  a  long  amputating  knife,  poised 
^i^htly  between  the  tluimb  and  fingers,  is  carried  rapidly 
^-«*ound  the  limb,  the  point  being  iirserted  into  its  anterior 
^^*:»rfflee,  esternal  to  the  middle   line,  and    thence  drawn 
B^*=» wards  the  operator  in  such  a  manner  that  the  heel  of 
*'l*e  instrument  shall  finish  the  incision.     The  wounci  thus 
**^ade  extends  simply  down  to  the  aponeurosis,  and  care 
^Viould  be  taken  that  it  occupies  the  same  level  throughout, 
^  xiless  there  be  special  reasons  for  earrjing  it  higher  or 
^^:>wer  at  one  point  than  at  another,  rendered  necessary,  it 
**aay  be,  by  the  presence  of  a  vicious  cicatrice,  ulceration, 
^"angrene,   or   some   morbid    growth.      The    flap   is   then 
^■^ipidly  dissected  up,  eitliier  with  the  same  instrument  or  with 
*»■   large  scalpel,  anrl  held  out  of  the  way,  its  length  i>eing 
*^«gulat<;d  by  the  thickness  of  the  limb,  about  two  inches 
*Xnd  a  half  being  a  good  average.     The  amputating  knife 
Vkeing  now  resumed,  and  held  as  before,  is  applied  closely' 
to  the  edge  of  the  retracted  integument,  and  then  drawn 
around  the  memlwr  so  as  to  divide  all  the  muscles  down  to  the  bone,  as  represented 

I  in  fig  185.  This  part  of  the  operation  is  usually  the  «f)rk  of  a  few  seconds.  The 
Jicxt  step  is  to  separate  the  muscles  carefully  from  their  connection  witli  the  hone, 
to  the  distance  of  at  least  an  inch  and  a  half,  if  not  more,  when,  being  pressed 
forcibly  back  by  means  of  a  retractor,  the  bone  is  sawed  olf  close  to  their  surface. 
The  adjoining  cuts,  figs.  18fi  and  1S7,  afford  a  good  illustration  of  the  appearances 
of  the  limb,  both  below  and  above  the  slump,  after  this  operation. 


Pig.  185. 


CIrcaltr  Ainpalsllon  aho'vm  In 
tfa«  Lfg,  tfa(«  lait'guinnut  1)«tBf 
tanied  back,  and  tho  \Ium:1«(  dl- 
TldiMl  down  lo  tbe  Bone*. 
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In  sawing  the  bone,  •whether  iu  this  or  in  the  flap  operation,  it  is  an  object  of 
priraary  importance  to  inflict  as  lillie  injiu*y  as  possible  ujMjn  tlie  i>erioBleum;  lot 
the  less  thc>  integrity  of  this  mewibrauo  is  ilisturbeil  the  lefes  iikcliliuud  will  llicre  be 
of  necro:+i3,  myelitis,  and  other  l>ad  consequences.     When  the  periosteum  is  very 
thick,  as  in  the  thigh-b(>ne,  a  circubr  truck  may  be  made  in  it  for  the  saw,  tole&sea 
tha  risk  of  laceration.     The  value  of  the  practice  of  saving  a  sulficieucy  of  periosteum 
to  cover  in  the  extremity  of  the  bone,  followed  of  late  years  b}'  certain  oiierator*,  » 
not  as  yet  fully  determined.     The  object  of  the  proceeding  is  to  protect  the  medoi- 
lary  canal   against  the   entrance   of  pus  and  other  fluids,  and  thereby  prevent  di« 
occurrence  of  osteomyelitis,  pyemia,  and   other  mischief.     Some  surgeons  epasi^ 
higidy  iu  favor  of  the  practice.     I  have  myself  no  experience  with  it. 

The  manner  of  dividing  the  bone  is  a  matter  of  some  moment.     In  most  of  fc.l« 
amputations  that  I  have  witnessed  the  instrument  was  applied  against  the  fi'ont     -of 
the  bone,  instead  of  being  held  i^erpendicularly  so  as  to  divide  the  bone  from  8m^-»ie 
to  side,  as  it  generally  sliould  be  to  avoid  fracture,  which  is  so  liable  to  huppon        if 
])roper  care  is  not  taken  to  support  the  limb  in  this  stjige  of  tiie  procedure,     i':^^T- 
tienlar  rules  arc  usuallj'  laid  down  b}-  authors  for  working  the  saw.     Thus,  it        Ib 
generally  stated  that  the  heel  alone  of  the  instrument  should  be  used  until  a  stt     dB- 
cieut  track  is  ma<le  for  it;  but  1  consider  all  such  directions  as  unnecessary,  if  rr^^ot 
frivolous.     If  the  saw  is  properly  set,  it  is  of  Httlc  consequence,  according  to  r~    jiy 
experience,  what  part  is  applied  firtst  or  last,  or  whether  it  is  moved  rapidly         or 
slowly,  althoutih,  as  a  matter  of  choice,  I   should  prefer  to  finish  the  operation         as 
quickly  as  possililc.     When  there  are  two  bones  of  equal  size  to  be  cut,  as  iu  am^f^^ia- 
tatiuus  of  the  forearm,  they  should  be  divided  simultaneously ;  but  if  one  is  thicl 


Pig.  186, 


Fig.  1S7. 


Pig.  1$4.  Aj>p«aran<e  of  Die  Umh  below  Ihe  witl  of 
the  Ampaliilluu,  In  iba  Clrcalar  Opentlon. 


Fig.  167.  AiipeaniDM  of  tlie  Stnnp  in  the  Clrenlkt 
AmpniaMon. 


than  the  other,  as  in  the  leg,  the  weaker  must  always  be  severed  first,  lest,  if  it  remaii^- 
until  the  other  is  sawed  through,  It  should  be  broken  or  splintere<i,  and  so  impos^^ 
the  necei»sity  of  employing  the  nippers  to  smooth  its  extremity. 

When  a  liinb  i.n  removed  ut  a  joint,  the  best  plan,  as  a  general  rule,  is  to  dispense 
with  the  u.se  of  the  saw  and  fibers  altogether,  experience  having  shown  that  the  pre- 
servation of  the  articular  cartilages  greatly  favors  the  adhesive  process,  and  thereby-' 
expedites  the  cure.     Sawing  otf  the  ends  of  the  bones  exposes  the  parts  to  suppura- 
tion, erysipelas,  caries,  necrosis,  and  even  to  the  danger  of  pyemia. 

2.  Flaj)  Method — Althoutih  the  flap  operation  was  described,  and  no  doubt  prac- 
tised, by  some  of  the  earlier  surgeons,  yet  it  does  not  seem  to  have  received  any- 
particular  attention  until  towards  the  close  of  the  seventeenth  century,  when  Lowd- 
ham,  of  Oxford,  Eni^laiid,  [lublished  a  short  tract  upon  it,  setting  forth  its  advaa<- 
tages  over  the  circular  method  Afler  this  period  it  was  occasionally  performed  ia 
ditlerent  parts  of  Europe,  especially  in  France  and  England,  but  it  never  fully 
acquired  the  confidence  of  the  profession  until  the  time  of  Mr.  Listou,  whose  teach- 
ings and  writings  brought  it  into  general  notice. 
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There  are  several  methods  of  fonuing  the  flaps,  the  choice  of  wliioh  must  be 
regulattd  by  the  particular  ciroinnslnnfes  of  ent-h  iiulividtinl  cjise      Thus,  tlic  opera- 
tJou  may  be  perfuimeil  by  transfixion  of  tlu'  limb,  nii'I  fiitluig  iVuin  within  outwards; 
by  commencing  at  the  surfiice,  and  c^irrying  the  knifo  inwards  towards  the  b<»ne;  or, 
lastly,  by  making  one  of  tlic  flaps  after  the  foniicr  tiishioii,  and  the  other  after  the 
latter.     In  amputations  of  the  thigh  and  arm,  it  is  customjiry  to  make  both  flaps  by 
transfixion,  as  tlic  operation  is  tlins  greatly  simplified   and    rendered  more  expeili- 
tious;  but  in  the  forearm,  hand,  fingers,  !eg,  foot,  and  toes,  they  are  formed  either 
by  cutting  inwards,  or  one  by  cutting  inwards  and  tiie  other  Ivy  cutting  outwards. 
The  number  of  flaps  varies ;  in  general  there  are  two,  but  occasionally  there  is  onl^- 
one,  and,  on  the  other  hand,  there  may  be  as  many  as  three  ;  accident,  or  the  situa- 
tion and  structure  of  the  limb,  ren<k?ring  one  of  these  modes  preferable  to  another. 
Thus,  in  one  instance,  I  amputatetl  the  thigh  at  its  middle  by  a  solitary  flap,  and 
succeeded  in  effecting  an  excellent  cure.     The  military  surgeon  is  often  compelled  to 
form  his  flaps  as  best  he  can,  owing  to  the  manner  m  which  the  soft  parts  are  injured, 
and  in  civil   practice  the  same  diffioully  snractinies  cK'curs  in  consequence  of  the 
efTects  of  disease.     Whatever  may  be  the  nature  of  tlie  case,  the  rule  is  never  to 
include  any  unsound  tissues  or  any  portion  of  bone  that  is  IVaclured  or  divested  of 
jwriosteura.     In  amputating  the  tliigh  and  nrm  at  their  middle,  the  flaps  are  generally 
cut  of  the  same  length;  but  in  mo«fc  other  sittrations  one  is  usually  made  consider- 
Ably  longer  than  the  other,  depending  upon  the  greater  amount  of  muscular  sub- 
stance.    Their  relative  length  must  be  regulated  by  iLc  tliickness  of  the  limb,  and 
the  quantity,  l.ixity,  and  contractility  of  the  soft  jjarts.     It  is  better,  in  everj-  case, 
to    have   too  much  sultstance  than  too  Hltle,  but  the  judicious  surgeon  will  always 
endeavor  so  to  cut  his  flaps  as  to  have  just  enough,  and  no  more,  to  form  a  well- 
shiaped  and  useful  .'stHiu|>,  redundancy  being  alwny.s  unset-niU',  if  not  n<  tunlly  in  the 
■wtij  of  comfort  and  convenience.     As  a  gem  ral  rule,  their  length  should  e(|unl  about 
tliree-fourths  of  the  diameter  of  the  limb,  being  invariably  greater  than  in  a  similar 
Of>eration  upon  the  dead  subject,  to  allow  for  eontiaction  and  shrinkage.     The  form  of 
t,llo  body  of  the  llaps  is  commonly  somewhat  convex,  while  the  extremity  is  more  or 
less  oblique,  care  being  taken  that  they  do  not  terminate  in  thin,  narrow  ends,  and 
t.'b.CKt  there  is  always  an  abundance  of  integuiiK'nt  after  they  arc  adjusted  over  the 
lx>»e-     When  the  muscular  tissue  is  unusually  aliundant,  as  often  h.-ippcna  in  arapu- 
ti4*ting  through  the  calf  of  the  leg,  I   have  found  it  advisable  to  retrench  it  with  the 
fexxifi',  in  order  to  give  the  stump  a  more  seemly  shape,  as  well  ns  to  place  it  in  a  better 
^^ondition  for  bearing  the  pressure  of  an  artificial  limb. 

Id  (lerforming  the  operation  the  same  general  rules  are  to  1)6  observed  as  in  the 
^iiircnlar  method;  hemorrhage  is  restrained  by  the  same  means,  and  t!ie  skin  is  dra\»-n 
t>a.<!k  liy  the  hands  of  an  assi'stant,  who  nlso  retracts  the  flaps  as  one  after  the  other 
"^^^  made,  and  thus  holds  them  out  of  the  way  of  the  knife  and  saw.  Any  important 
^'eeseN  Ihiit  may  be  lilceiling  are  instantly  compressed  by  the  fingers  until  they  can 
^^*^  tir-d.  Before  a[)plying  the  saw,  the  knife  is  passed  closely  around  the  bone  so  as  to 
^i>i(le  every  mnsculnr  fibre,  and  also,  if  possible,  the  periosteum.  The  most  suitable 
^*>s»trnment  for  removing  the  larger  limbs  is  a  long  aiiiputitting  knife;  for  the  smaller 
*-*l»es,  «u  ordinary  scalpel,  bistoury,  or  catlin  will  answer  best.  Sei)arati(>n  of  the 
***«tDlx'r  having  lieen  effected,  an<l  the  vessels  carefully  secured,  the  next  thuig  to  be 
*^C)ne  is  to  cut  off  the  principal  nervous  trunks  a  little  above  the  level  of  the  surface 
^-*rtlje  stump,  and,  ns  the  operntinn  is  one  of  excessive  pain,  it  should  always  1>e  per- 
'^nnfl  liefore  the  [»:itient  has  fully  recovered  from  the  influence  of  clilurofcim.  I 
**«e<l  not  dwell  ui)on  the  importance  of  thus  dealing  with  the  nerves  involved  in  the 
^l^ps;  the  necessity  of  the  procedure  must  be  obvious  upon  the  slightest  reflection. 
^Vhen  it  is  considered  that  they  always  become  more  or  less  enlarged  and  bulbous 
^■fter  all  operations  of  this  kind,  it  is  easy  to  perceive  what  would  he  the  consequence 
^f  they  were  brought  in  contnct,  :is  some  of  them  ;dnHi>tt  inevitably  would  be,  with 
^lic  extremity  of  the  bone,  before  it  hns  had  time  to  become  rounded  oH'.  I  regard 
*ic(  amputation  by  the  flap  method  as  being  finished  unless  provision  has  been  made 
'^^gainst  such  a  contingency.  The  adjoining  cuts,  figs.  188  and  189,  represent  the 
Appearance  of  tlie  stump  and  of  the  limb  after  its  reraovsl. 

.3.  0"al  Mfthnd. —  In  the  oval  method,  as  it  is  termed  by  Scoutetten,  by  whom  it  has 

^>een  generalized,  or  the  oblique  process,  as  it  has  been  called  b^-  others,  the  wound 

Vfcaa  somewhat  of  the  shajH*  of  an  ovoid,  the  small  extremity  of  which  corresponds  to 

the  bone  or  joint  which  is  the  seat  of  the  amputation.     The  operation  holds  a  kind 
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of  intermediate  position  between  the  other  two,  resemliling  the  circular  proct**    iu 
the  iiioih-  of  incising  the  soft  parts,  and  the  flap  iij  the  form  of  the  wound.    It    is 
f)rinoipiilly  adapted  to  amputations  of  the  joints,  particularly  the  smaller,  as,  for 
example,  the  nietacnrpo-phalangeal,  but  has  also  been  applied  to  the  joints  of  t,%ic 
hip  and  shoulder,  especially  by  Guthrie,  Larrey,  and  Scouletten,  who  have  devis«d 
plans  which  severally  1>ear  their  uames. 


Fig.  188. 


Fig.  189. 


Fig.  168.  Th«  FInp  Operation  Illiintrated  In  llieTliigb. 
The  8lo|ilog  Wotrnd',  if  lienre  the  Flap*  have  b«en  t&ken, 
ihowu  In  the  AnipDUted  Part. 


ri$.  1S9.  Tho  Corretpoadlng  Stanp ;  lotanded  toCxbS 
the  ComparaUTely  Sm»11  Extent  of  Wound  tbU  B«lB*il 


In  the  oval  operation  tlie  flaps  are  formed  by  cutting  from  without  tfawards,  or  ao« 
is  formed  in  this  way  and  the  other  by  cutting  in  the  opposite  direction,  or  fron 
within  outwards.  It  is  t-oiutuenced  by  making  two  incisions  in  the  shape  of  the 
letter  V  reversed,  the  angle  of  union  fulling  a  little  above  the  place  where  it  i.<t 
intended  to  saw  the  bone  or  effect  disarticulation.  These  incisions  are,  of  course, 
extended  as  far  as  the  periosteum,  when  the  knife,  drawn  closely  around  behind  the 
bone,  is  carried  do'wawards  on  a  level  with  the  termination  of  the  two  cuts  alneady 
made,  thus  connecting  them  by  one  thrust,  as  the  instrument  sweeps  through  the 
intervening  tissues.  By  adopting  this  plan  of  procedure  the  surgeon  will  have  it  in 
his  power  to  leave  the  princiiial  vessi-ls  and  nerves  until  the  operation  is  nearly 
completed,  a  circumstance  which  thus  affurds  him  a  much  better  control  over  the 
hemorrhage. 

The  oval  operation  usually  makes  an  excellent  stump,  there  being  always  an  abun- 
dance of  material  for  covering  tlse  bone:  it  is  generall}'  u  little  more  tedious  than 
the  flap  amputation,  but  this  shoiihl  not  be  urged  as  an  objection  to  it,  as  In  all  other 
respects  the  result  is  most  satisfactory. 

4.  Rectangular  Method. — Mr.  T.  Pridgin  Teale,  of  Leeds,  in  ISbf)  modified  the 
double  flap  operation  by  substituting  n  long  and  a  short  rectangular  flap.  The  long 
flap  should  be  made  from  the  portion  of  the  limb  which  does  not  contain  im)>oitant 
bloodvessels  and  nerves,  these  being  included  in  the  short  one.  Before  procee«ling 
to  the  operation,  the  lines  of  the  incision  should  be  traced  with  ink,  in  onJer  to  insure 
the  proper  dimensions  of  the  large  flap,  wiiich  should  be  equal,  in  length  and 
brcacltli,  to  one-half  the  circumference  of  the  limb  at  the  point  amputated.  Thus,  for 
example,  if  the  circnmferenee  of  the  limb  be  nine  inches,  the  length  and  breadth  of 
the  flap  should  each  be  four  inches  and  a  half.  The  short  flap,  which  should  be  made 
last,  must  he  one-fourth  the  length  of  the  long  one.  The  lines  of  the  incisions  and 
the  length  of  tiie  flaps  will  be  more  easily  understood  from  the  annexed  cut,  fig.  190, 
representing  an  amputation  of  the  tliigh.  The  parts  having  been  dissect4.-d  ufl",  in 
close  contact  witli  llie  periostmim,  the  long  (lap  will  be  found  to  l>e  perfectly  esquare, 
and  to  contain  a  snrtlcient  amount  of  movable  soft  parts  to  fmin  a  complete  cushion 
for  the  end  of  the  bone,  which  must  be  sawed  off  perfectly  straight,  and  must  be  free 
from  spicules,  in  order  to  prevent  ulceration  of  the  soil  structures.  The  arteries 
having  been   tied,. the  long  &a[>   is  brought  down  over  the  end  of  the  bone,  and 
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attached  to  the  short  one  by  several  points  of  the  interrupted  suture.  The  short 
flap  is  also  attached  to  the  hm^r  flap  laterally,  as  is  also  the  reflected  portion  of  the 
Jong  flap  to  its  unreflected  j)orlion.  The  appearaucea  of  the  piirts,  when  brought 
together,  are  shown  in  fig.  191. 


Fig.  W. 


Fig. 101. 


Teftlfl't  AmpvCatioo,  sbnirn  In  tlici  Thigh,  tb«  Lloea 
iDillnUng  the  Slie  aoil  Porui  of  lli*  Flap*. 


Tfiale'a  Operation,  tb«  Flap*  b«lng  Drawn 
Tog»lUer. 


^Aside  from  the  sutures  no  dressings  are  employed.     The  stump  is  placed  on  a  pil- 
lo'**-  covered  with  a  sheet  of  guttsi-percba,  and  is  protected  by  a  wire  cage  from  the 

t^ir^ssure  of  the  bedclothes.  Should  the  wouud  gape  duriua;  the  process  of  union,  a 
Ife'sv  adhesive  strips  may  be  applied,  to  give  the  flaps  proper  support.  Absolute  rest 
is  enjoiueil ;  the  parts  are  not  disturbed  for  several  days  ;  and  the  strictest  attention 
is    fjaid  to  cleanliness. 

■         nrbcre  is  no  doubt  that  the  rectangular  operation  makes  an  excellent  stump,  fur- 
nishing an  abundant  covering  ibr  the  bone;  but,  although  this  is  true, nay  ojiiiHon  is 
lki<«.t  it  does  not  possess  any  advantages  whatever,  in  ordinary  cases,  over  tlie  eom- 
u»*>nflap  amputation,  and  I  can  therefore  perceive  no  reason  for  its  general  adoption. 
"*     it  has  anj"  supcriorit}'  whatever,  it  is  in  nmputation  of  the  thigh,  where,  by  adniil- 
^       l*^^^  of  a  greater  saving  of  bone,  it  diminishes  the  risk  to  life.     Unless  great  care  be 
H  f**  Wen  in  forming  the  flaps,  and  in  superiiiteiKling  the  after-treatment,  there  will  Ije 
™  d  «».»jger  of  non-union,  if  not  also  of  sloughing,  from  inadequate  nervous  and  vascular 

|3lr.  Teale,  in  18fil,  publifihed  t!ie  results  of  103  cases  of  rectangular  flap  amputa- 
ti<:>n8,  of  which  84  were  cured,  ainl  1!)  diwl,  or  in  tlio  ratio  of  1  in  h.i.  Of  the  wJioIo 
*■  *^»  mber  'Sh  were  of  the  thigh,  and  of  tiaese  11  died;  37  were  of  the  leg,  with  n  mor- 
*-**^  lily  of  4  •,  14  of  the  arm,  with  4  deaths  ;  anil  IT  of  the  forearm,  without  any  dcatlis. 
*-*  ii  comparing  these  results  with  those  of  other  amputations,  it  will  be  seen  tliat  tht' 
^*-*«3rtality  is  very  sliijhtly  in  lavor  of  the  rectangular  method.  It  should  bo  added 
t-l:»nt  all  the  operations  were  performed  at  the  Leetls  GeneraJ  Infirmary  by  Mr.  Teale 
^-■^fcd  lii'^  colleagues,  Mr.  Smith  and  Mr.  Hey. 

Mr.  James  11,  Wharton,  of  Pulilin,  in  ISfiS,  proposed  a  modification  of  Mr.  Teale's 
*^Xxration,  by  wiiich  the  posterior  flap  is  dispensed  vvith,  and  the  bone  sawed  otf  on 
*•  level  with  what  in  the  original  method  would  form  the  lower  border  of  the  short 
^a»p,  the  object  being  to  save  as  much  l>one  as  possible.  The  modification  thus 
t>«roposed  has  found  wjirm  advocates  in  several  Irish  surgeons,  as  Stokes,  Mapotlier, 

■  ^Xacnamara,  Mayne,  and  Kelly,  all  of  whom  have  performed  it  with  the  most  gratif3'- 
*-t»g  results.     The  chief  objection  alleged  against  it  is  the  retraction  of  the  soil  |>art8 
^"t  the  back  part  of  the  limb,  an  occurrence  whieli,  .so  far  fnmi  being  an  evil,  can 
^•Iffays  be  readily  counteracted  by  pro]ier  attention  during  the  after-treatment. 
M  5.  (Julnneous  Methnti. — Flaps  eom|)osed  exclusively  of  tegumentary  structure  are 

B     l\cw  much  in  vogue,  l»oth  in  this  country  and  in  Europe,  even  in  the  larger  amputa- 
■^ionu,  as  in  those  of  the  thigli,  leg,  and  arm.     The  ndvantages  churned  for  them  are, 
fljfst,  that,  as  no  muscles  enter  into  their  composition,  there  is  less  danger  of  separa- 
^i<ra  of  the  edges  of  the  wound,  and,  therefore,  a  better  chance  of  union  by  the  first 
intention;  secondly,  deep-seated  suppuration,  so  common  in  the  ordinary  processes, 
>*•  less  freipient;  thirdly,  the  operation  i.s  not  so  often  followed  Ivy  caries,  necrosis, 
Tieiiralsjia,  and  other  serious  accidents;  and,  lastly,  as  the  skin,  after  the  completion 
of  cicatrization,  is   movable  over  the  extremity  of  the  bone,  the  stump  ia  better 
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adapted  to  bcur  the  pressure  of  an  artifioial  limb.  The  chief  objections  to  the 
method  are,  first,  tlie  liability  of  the  flaps  to  slough,  especially  in  cases  of  injun-, 
atteu<led  with  more  or  less  contusion  ;  and,  secondly,  the  danger  that  the  stump  may 
evciitufilly  become  conical  in  consequence  of  the  retraction  of  the  muscles. 

The  tlaps  in  this  operation  may  be  of  equal  or  uuequul  length  and  witlth,  according 
to  tirruinstmiicL-a.     In  some  iusiances  one  is  made  quite  large,  and  the  other  iiropor- 
tionnlly  small,  the  former  Iveiiig  drawn,  like   a  curtain,  over  the  extrtmity  of  tbe 
l>ont',  as  the  long  flap  in  the  rectangular  oi)cration  of  Teale.     In  cu8o  of  accident, 
thrt'u  or  even  four  Haps  may  sometimes  be  advantageouisly  made;  and  Ln-easioiuilh', 
again,  the  surgeon   is  obliged   to  content  himself  with  one,  as  when  the  skin  isili- 
figure<l  b}'  a  vicious  cicatrice,  when  a  chasm  has  been  rowle  in  it  b^-  an  ulcer,  urffkn 
it  has  Ijcen  encroached  upon  by  a  roorliid  growth.     However  fashioned,  they  slmuld 
always  embrace  as  large  an  amount  of  areolar  and  adipose  substance  as  pomsitilis, 
otherwise,  their  nervous  and  vascular  supplies  being  thus  greatly  diminished,  thvie 
will  be  danger  of  sloughing.     The  length  of  the  flaps  must  vary,  of  cour^,  with  the 
(liiuneter  of  the  limb  at  the  seat  of  the  amputation.     In  an  amputation  of  the  tbigk 
in  au  adult  of  ordinary  stature,  it  should  not,  on  an  average,  be  less  than  from  thr 
and  a  half  to  four  and  a  half  inohe.s.     The  golden  rule  here,  as  in  all  similar  oper 
lions,  is  to  proviiU*  an  abundant  covering  for  tiie  bone,  a  ivsult  which  may  be  matd 
rially  .aided  by  dtvitling  the  muscles  a  little  below  ha  level.     The  stump,  after  th' 
flaps  have  been  approximated,  should  be  carefully  liandage<l  from  above  dowuwar 
as  a  means  of  preveiiling  retraction.     In  the  after-^lressiugs  the  flaps  should  Jte  dil 
turlied  as  little  as  possiiile,  as  it  is  an-import;iiit  that  they  should  speedily  unite' 
the  extremity  of  the  bone,  in  the  hope  of  tliereliy  lessening  the  risk  of  the  occurrence 
of  osteomyelitis,  erysipelas,  abscesses,  and  other  serious  cunseqiieuces. 

8E0T.  IV. — OPERATION  AND  AFTEK-TBEATMENT. 

The  position  of  the  patient  and  tbe  surgeon,  the  number  and  duties  of  the  assii 
ants,  and  the  character  of  the  instruments,  must  necessarily  vary  in  different  c 
and  under  diflcreut  circumstances,  and  can,  therefore,  be  jxiinted  out  here  only  in 
general  manner. 

The  patient  should  always,  if  pr.actic.ible,  be  recumbent,  as  he  will  thus  Imj  much 
less  liable  to  become  faint,  and  at  the  same  time  bear  the  effects  of  chloroform  much 
lietter  than  when  he  sits  up.  He  may,  however,  put  himself  in  the  latter  positi 
without  any  inconvenience  during  the  amputation  of  a  finger  or  toe,  or  even  of 
arm  or  leg,  if  he  is  cour.'igeous,  :ind  willing  to  dispense  with  clJoroform,  or  to  ti 
ether  in  its  stead.  The  limb,  well  shaved,  is  generally  held  horizontally,  away  fi 
the  table,  one  assistant  retracting  the  integument,  and  another  siipporting  the  | 
tion  to  be  removed.  A  third  assistant  takes  charge  of  the  tourniquet,  but  beft 
applying  it  he  carefiilly  empties  the  superficial  veins  by  raising  the  limb  and  p: 
ing  it  from  above  downwards;  or,  in.stead  of  thi-s,  the  extremity  is  tightly  liandaj^ 
just  before  the  operation.  Such  a  precaution,  however,  is  of  material  moment  only 
when  the  patient  is  very  feeble,  and,  tlierefore,  ill  able  to  bear  the  loss  of  blood. 
Chloroform  having  heeu  admiiustercd,  the  instrument  is  firmly  secured  around  the 
limb,  the  frame  resting  upon  a  thick,  narrow  compress,  ly'ing  directly'  over  the  main 
artery,  and,  as  soon  as  tlie  pulsation  is  arrested,  the  operation  is  proceeded  with  m 
as  rnpiil,  orderly,  and  careful  a  manner  as  possible.  When  the  amputation  is 
formed  high  up  near  the  trunk,  the  tourniquet  may  advantageously  l>e  replaced 
tlie  hands  of  an  assistant,  who  trusts  cither  to  his  thumbs  alone,  or  else  makes 
requisite  pressure  by  means  of  the  handle  of  a  stout  ke3",  wrapi>etl  around  wit; 
piece  of  muslin.  The  same  pl.an  for  restraining  hemorrhage  is  adopted  in  ampu- 
tating at  the  hip  and  shoulder  joints.  In  separating  a  large  limb,  not  less  than  five 
assistants  are  generally  necessary;  one  for  admiiustering  chloi'oforra,  a  second  to 
take  charge  of  the  tourniquet,  a  third  to  hold  up  the  flaps,  one  to  support  the  distal 
portion  of  the  member,  and  a  fifth  to  hand  the  instruments  and  sponges,  and  to  aid 
in  securing  the  arteries.  A  smaller  number  will,  of  couri»e,  suffice  for  the  removal 
of  a  finger  or  otlier  insignificant  part. 

The  tlitferent  melhods  of  amputation  arc  described  in  the  preceding  section.  Tbe 
one  which  I  prefer  is  that  by  flap,  though  a  most  excellent  stump  may  also  Iw  made 
by  tlie  circular  operation.  The  rectangular  method  is  well  worthy  of  attention,  as 
the  arrungemeut  of  the  long  flap  not  onlj-  thoroughly  protects  the  bone,  but,  what  is 
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of  great  consequence,  admits  of  reatly  drainage.    The  oval  operation  is  admirably 
£ft<ln{aed  to  amputations  at  tlie  joints  and  to  resections  of  the  bones, 

iiy  reasons  fur  preferriug  tiie  flap  to  the  eirculur  operatiun  are,  first,  because  it 
ie  more  simple  and  easy  of  execution  ;  eecoudh,  because  it  generally  iifiords  a  uiueh 
"better  covering  for  the  boue;  and,  lastly,  beeause  the  puLieiit  experiences  much 
greater  uomfurt  in  wearing  au  artificial  substitute. 

During  the  sitting  of  the  commission  apj)oiiited  by  Surgeon-General  Hammond, 
to  repurt  on  the  subject  of  artificial  limbs,  convened  at  New  York,  in  lS(t2,  upvvnids 
of  a  dozen  manufacturers,  then  present,  unaaimouijy  assured  me  that  stumps  made 
h}'  tlie  cironLnr  ojieration  are,  a-s  a  general  rule,  iu  every  reeiX'Ct,  inferior  to  piuli  as 
made  by  the  flap  method ;  that  it  is  much  more  diilicult  to  fit  them  with  an  arti- 
Icial  substitute ;  and  that  they  are  a  great  deal  mure  liable  to  become  cliafed,  irri- 
I,  and  ulcerated.  The  results  of  my  own  observations  strongly  corroborate  this 
itement.  I  have  been  at  much  pains,  by  visiting  some  of  our  military  hospitids, 
to  inform  myself  personally  of  the  comparative  merits  of  the  two  operations,  and, 
fioiD  all  that  I  have  witnessed,  the  preponderance  is  vastly  in  favor  of  the  Hap 
method.  Dr.  R.J.  Levis,  formerly  in  charge  of  the  government  hospital  in  this  city 
/or  the  cure  of  bad  stumps,  bears  similar  testimony. 

The  principal  instruments  required  for  the  o])eration  are,  for  the  larger  limbs,  a 
tourniquet,  an  amputating  knife,  a  catlin,  saw,  and  pliers,  which  are  properly  arranged 
UpoT\  a  tray  in  the  order  in  which  they  may  be  needed.  For  removing  the  fingers, 
'ia#iel, toes,  and  foot,  au  ordiuary  scalpel  wiil  commonly  suttke.     The  lournjtiuct  in 


Fig.  103. 


Fig.  198. 


Tltmann'i  InproTcd  Tonrnlqnet. 

general  use  is  that  of  Petit,  the  construction 
and  arrangement  of  which  may  be  readily 
leaiTied  from  tlie  annexed  sketch,  fig.  Itt2,  a 
circumstance  which,  besides  the  fact  that  it 
,  ^^^m^^^^^  «D»  is  found  in  every  cntler's  shop,  rentiers  any 

^ft  .^^Sl^JSr  foiTiial  description  of  it  uei necessary. 

^^^^  J^^^^^^^  The  tourniquet  of  Petit  has  been  modified 

^^^ft  jfn  by  Mr.  Tiemann,  of  New  Y^ork,  in  such   a 

^^^^^^         [jgfc-     ^li^^^^i  manner  as  to  concentrate   a  much  greater 

^^^^^^h        x|^^^^^^^^  amount  of  pressure  upon  the  artery,  at  the 

^^^^^^^  Paiit'i  ToaraiqoAt.  fiamo  time  that   it  does   not  embarrass  the 

V  venous  circulation.     The  pad  is  placed  either 

H  ^OTizontally  or  crosswise  upon  the  vessel,  ami  tlie  strap,  carried  round  the  limb,  is 
H  l*»».s8ed  through  tlie  two  side  apertures  in  the  melnllic  plate,  after  which  the  ends  are 
*»:"»wn  very  tight,  and  fastened  on  the  protruding  hooks.     The  arrangement  of  the 
•^Xl^Terent  pieces  of  the  instrument  is  seen  in  fig.  ViA. 

PPig.  134  represents  an  arterial  compressor  devised  by  me  in  1S56,  as  a  convenient 
*^^V>stitute  for  the  ordinary  tourniquet,  over  which,  I  conceive,  it  possesses  several 
^^«i(led  aiivantages ;  first,  in  the  facility  of  its  aiiplication ;  secondly,  in  the  amount 
N  ^f  pressure  which  it  is  capable  of  exerting;  thirdly,  in  its  ready  adaptation  to 
H  ^*^ab8  of  different  dimensions;  fourthly,  in  the  circumstance  that  it  makes  jircssure 
P  cmiy  at  two  points,  that  is,  over  the  artery,  and  at  the  spot  immediiitcly  oivjiosite  to 
^U.e  artery ;  and,  lastly,  the  facility  with  which  it  may  Ije  slackened  or  removed  at 
^ny  stage  of  the  operation.  With  a  little  modification,  the  instrument  may  readily 
^  adapted  to  the  femoral  artery  as  it  emerges  from  beneath  Poupart's  ligament,  or 
*^en  to  the  external  iliac  just  above  tliis  ligament,  in  amputation  at  the  hip-joint, 
Will  als'i  ttj  the  axillary  artery,  in  disarticulation  of  the  shoulder-joint. 
VOL.  I 34 
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Tb*.'^  instrument,  as  will  be  seen  by  reference  to  the  cut,  is  composed  of  two  bladvs, 
ditfeiingr  ill  the  degree  of  their  curv.-itui'ea,  united  by  a  screw,  and  regulated  by  a 
ratchet.    Each  whort  blade  is  ijrovided  with  a  pad,  controlled  by  a  screw,  and  deftignc<\ 
to  rest  upon  the  artery  which  it  is  intended  to  compress.     By  this  arrangeineut,  two 
touriiinuets  arc  formed:  a  large  oae  for  the  thigli,  and  a  small  one  for  the  arm^  ot 
the  thigh  of  a  small  subject. 

Fig.  184. 


Artery  CampraMor. 


The  ordinary  amputating  knife,  fig.  Ht.'j,  is  from  nine  to  twelve  inches  in  leiij 
by  about  five  lines  in  width,  with  a  moderately  tliick  back,  spcar-pointcd,  and 
nished  with  a  stout,  rough,  ebony  handle,  to  prevent  it  from  dropping  out  of" 


Fit:.  105. 


Ampatatliur  Knife. 


hand  if  it  should  become  smeared  with  blood.    The  principal  edge  should  extend 
whole  length  of  the  blade,  and  lie  in  the  best  pos>qibk>  conilition  for  execntin^ 
important  ollico,  well  tempered,  and  perfectly  shaif.     The  edge  upon  the  back  sh<^^ 
not  be  longer  tlian  uii  incli  and  a  h.ilf.     \Vith  sucli  an  in.striiment.  properly  mana  ^? 
nearly  all  the  amimtations  of  the  l»ody  may  be  jxM'fornicii  with  great  neatness      ^"^^y 
celerity.     The  catlin,  shown  in  fig.  IIM),  is  a  double-edged  knife,  used  principal!. ^"^  " 


Fiff.  19»5. 


Cnliiii,  or  0'>ublr.«dgfl<l  Kolfe. 

removing  the  forearm  and  leg,  .ind  for  dividing  the  inl^ro<»seon8  muscles  and  I  - 
ments:   I  cannot  sec,  however,  that  it  pus-sesses  an}-  sj>ecial  advantage,  even  in  tL*- 
™^-e8,  over  the  larger  knife  just  described. 

Fig.  197. 


c5>"'9] 


AmpaUUng  8»ir. 

Every  amputating  case  contains  a  large  saw,  resembling  the  common  do-ve-tai'l 
of  the  cabinet-maker.     The  adjoining  sketch,  Bg.  197,  represents  the  form  of  t>^ 


C  O  A  p.   XVIII. 


OPERATION    AND    AFTER-TRE  ATM  EXT. 


531 


instrument,  vbich  I  am  myself  iu  the  habit  of  using.  Tlie  hlade,  which  ia  very  firm, 
i.»  Icn  iucbes  and  a  hulf  in  length  at  the  cutting  edge,  by  two  inches  and  one-t-ighth 
in  Iticadth,  exclusive  vi'  tJic'haek,  wliicb  is  very  thick  and  convex,  in  order  to  uH'ord 
tljc  proper  degree  of  strength  vrliicli  such  *an  imiiieiuunt  siionld  always  possess. 
The  liandle  is  rough,  and  sittHcicntly  large  to  receive  two  fingers,  while  the  thumb 
antl  forefinger  are  ap|iliod  to  its  surfaecH,  parallel  with  the  np|ier  liorder,  to  keep  it 
gtendy  while  engaged  in  the  discharge  of  its«dnty.  The  feeth  are  nither  large  but 
gUarp,  and  set  crosswise  on  the  edge,  that  tlie "instrument  may  not  hang  or  hilcli  as 
it  works  its  way  throgh  the  boue.  The  mauner  of  Ufsing  the  saw  has  already  been 
descrilx^d. 

A  small  saw,  stich  as  is  represented  in  fig.  IDS,  will  bo  of  great  service  in  amputa- 
tions of  the  hand  aud  foot. 

Fig.  168. 


Snintl  Anipntmllii(C^i*»' 


Ccilting-pliers,  fig.  Ifl9,  of  various  sizes  and  forms,  must  lie  nt  hand  ;  they  Bh.onld 
be  sliort  but  rather  slender  iu  the  bhule.H,  and  very  lung  and  strong  iu  the  handle. 

Fig.  199. 


» 


I 


B<)oe  irippen. 

longh  I  never  use  these  instruments  whfu  it  is  possible  to  employ  the  saw,  on 
*«."«.-ount  of  their  tendency  to  bniiise  the  osseous  tissue,  yet  they  are  of  great  conve- 
nioiK-c  for  removing  sharp  s|)icules,  and  cutting  olf  certain  pieces  of  the  skeleton,  8S 
^lie  phalanges  of  the  toes  aud  fingers,  the  ribs,  and  the  jaws. 

Tbe  limb  being  removed,  aud  the  nerves,  if  necessary,  retrenched,  every  bleeding 
artery  is  promptly  secured,  corameuciug  witli  the  main  trunk  and  then  tying  up  suc- 
cc»8ively  each  smaller  brand)  until  the  (low  of  blood  is  etfeftually  arrested. 

It  is  seldom  that  more  than  from  four  to  sis  arteries  re<pnre  to  be  tied,  especiall}' 
^lien  the  operation  is  jicrfonned  on  account  of  recent  injury.  When,  on  the  con- 
trary, a  limb  is  removed  on  account  of  a  morbid  growth,  as,  lor  example,  an  oncepha- 
joid  tumor,  elephanti;isis,  or^•h|•onic  inllammatiou,  the  smaller  arteries  arc  ollen 
^ttiiQensely  enlarged,  ami  ui:iy,  therefore,  ettch  demand  sejtaratc  attention.  A  similar 
*'"rang<.'ment  generally  exists  when  the  main  artery  of  a  lind»  has  been  obliterated, 
^^"belher  designedly  or  acci'lenlally,  for  then  all  the  anastomotic  branches  carry  an 
Utiussual  ninount  of  bloo<l  to  atone  for  the  loss  sustained  by  the  iiiteiruption  of  the 
PiTUcipal  charuiel.  Hence  vvc  occasionaily  bear  of  cases  in  Avhicli  as  many  as  twenty, 
tlijrty,  and  even  forty  ligatures  were  a])plicd  before  I  he  hemorrhage  couhl  be  com- 
pletely arrested.  .Such  a  necessity  is  always  to  be  regretted  on  account  of  its  liability 
^^  lie  followed  by  serious  inUaramation  aud  suppuration  from  the  irritatiou  of  so 
**mch  foreign  material. 

Not  a  little  trouble  ia  often  ex[!erienced  in  checking  the  flow  of  blood  from  the 
^^ins,e8j)€cially  in  amputations  of  the  thigli  and  k'g,  perlormed  on  account  of  chronic 
*^iist*ase,  as  old  ulcers,  long-continued  irttlammatiitn.  aiul  various  morbid  (jrowlhs. 
"'  lien  this  is  the  <iase,  the  blending  vessels,  which  are  srunetiraeH  quite  varicose,  may 
^*tljer  be  tied  in  the  «aiiu'  nianiier  as  an  artery,  com|jn"ssed  by  means  of  a  long  needle, 
*^  ill  ordinary  acupressure,  or  occluded  with  a  very  small  pair  of  forceps,  as  proposed 
"y  Mr,  <J.  H.  Porter,  of  Dublin,  the  instrument  being  removerl  at  the  end  of  fortj- 
*''Kht  hours.  Great  prejudice  exists  ag:nust  ligating  veins,  but  exjjorieure  has  shown 
*^ftt  the  fears  tluit  arc  cntert.iiind  upon  this  subject  are,  if  not  entirely  ill-foiiijded, 
B»*eaily  exaggerated.     The  largest  veins,  as  tbe  internal  jugular  aud  femoral,  have 
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repeatedly  been  tied  with  inipiinity.  I  have  myself  never  hesitated  to  adopt  tSBiVs 
ti'eattnent  whcu  occasion  seemed  to  demand  it;  and  in  no  instance,  so  far  »^ — 3  I 
remember,  have  an}'  evil  conM-qnences  ensued.  The  testimou}'  of  other  snrgeoDc^Pj  is 
equally  conclusive  upon  the  subject. 

That  the  fears  of  exciting  dangerous  inflammation  of  the  veins  b}' the  applicat^Sloii 
of  a  ligature  are  utterly  groundless,  has  been  conclusively  demonstrated  by  T>i-  y 

W.  Gross,  in  an  elaborate  coiniiuiuicalion  in  the  American  Journal  of  tiie  Medi       ea| 
Sciences  for  January  and  April,  iHiu.     Of  forty  cases  of  ligation  of  tlie  inter     aigj 
jugular  veirr,  analyzed  by  birn,  death  was  fsdr-ly  asciMbable  to  the  ligature  in  o~:^kj;)- 
four,  all  due  to  secondary  hemorrhage,  coming  on  about  the  time  of  the  separal    Son 
of  the  thread.     In  not  a  singk-  iustftuce  wa<>  dilTused  phlebitis  excited.     Since     tthc 
publication  of  his  paper.  Dr.  Gross  has  analyzed  twenty  cases  of  ligation  of  the    «■$- 
ternal  jugular  veiir,  and  lifYeen  of  the  axillary  vein,  whicii  add  additional  tcstimcz>iiy 
to  tlio  safety  and  eHicicncy  of  the  ligatni'c,  inasmirch  as  all  did  welL 

The  troiiiflesoine  blceiliirg  which  occa»ionally  pi'oceeds  from  the  nutrient  artery 
of  the  bone  i»  usually  easily  arrested  by  plugging  the  oriflce  temporarily  witlx    a 
piece  of  soft  wood,  or  a  liLilc  tampon  of  litjt  attached  to  a  thread.     The  oozing  from 
the  end  of  tlie  bone  soiuetiirics  ivquiiL'S   the  applicatitiu  of  a  lint  compress,  but,    in 
general,  it  speedily  slops  of  its  own  accnrd,  or  under  the  influence  of  the  contaet     ol 
cold  air,  ice,  or  iced  water*.     The  sponge  occasionally  used  in  this  form  of  hemorrhx*.  ^8 
is  objecti^inable,  as  it  is  liable  to  corr tract  linn  adhesions,  rendering  it-s  ScparaL  i  ou 
dilbcult,  and  endangering  the  occurrence  of  osteomyelitis  and  the  rapid  healing     <^f 
the  slump. 

Afh-r-Trt'ahnPvt As  it  respects  the  pennaitent  di-essings  after  amputation,  tl»«^y 

shoidd  l>e  ol"  the  lightest  and  most  simple  character.     In  the  larger  operations  tt**^?' 
shoukl  not,  as  a  general  rnk-,  be  applied  under  four  or  five  hours,  by  which  time    "t  fci* 
surfaces  of  the  wound  will  usually  be  glazed  with  lymph,  and  all  danger  of  bencii*!*^ 
rhage  be  past.     It  is  dillicult  to  conceive  of  anything  more  awkward  for  the  8urge?'<i:»  «i 
or  more  disagivealilu  to  the  patient,  than  the  necessity  of  undoing  the  dressii-*  jE^^. 
some  hours  niter  ihc  removal  of  a  limli,  for  the  purpose  of  seai'ching  for  MeerL  i  «^g 
vessels,     tiiicli  a  procedure  is  sine  to  cause  alarm  and  siillering;  and  although  i  t^      is 
always,  in  ordinary  cases,  desirable  to  complete  the  dressings  as  early  as  possilile.  y^^ 
after  a  large  amputation,  involving  vast  and  numerous  muscles  li.ible  to  conc*?"^ 
arteries  of  considei-nlile  size,  I    regard   it  as  a  matter  of  great  consequence  not    "^^^ 
hazard  the  necessity  of  their  retnnvni.     During  the  perio<l  that  inteiTencs  betwe^S"  ■" 
the  operatiotr  and  the  [lernraneiit  dressitigs,  tlie  limb  >*hould  be  placed  in  an  eas.'^^'' 
elevated  posiliou,  and    the  Uajir)  should  either  bo  loosely  apjuKxituated  with  a  fo^P^^^ 
adhesive  strips,  or,  what  is  better,  lell  apart,  and  covered  with  light  compresses  w       ^ 
with  cold  water,  and  fretpiently  irrigateil ;  not  changed,  unless  soaked  with  blood, 
this  would  only  lead  Id  expnstire  and  irritation  m\'  the  parts. 

The  rules  here  laid  dowir  are  chielly  ap|ili<'aVilc  to  amputations  in  civil  practice. 
In  operations  of  this  kiml  performed  on  the  battle-field  no  sirch  delay  is,  of  course, 
admissible. 

All  blfeiling  and  danger  of  bleeding  having  ceased,  the  flaps  are  carefully  stitched 
in  place,  ibe  ligntur-es  iire  l>rot;irht  out  at  the  nearest  points,  and  the  intervals  iK'tween 
the  sutures  aio  covered  with  long  aiul  rather  narrow  strips  of  plaster,  to  admit  of 
jiroper  drainage.  This  shonbl  lie  still  further  favored,  when  the  breach  is  very  large 
and  flee]*,  by  the  insertion  of  11  slender  tent  irr  the  lower  angle  of  the  wound,  .ind  by 
strict  attention  to  the  pusition  of  (lie  . stump.  To  awantof  these  pree^intions  are  tin- 
questionaMy  to  be  ascribed  sninc  nf  the  bad  effects  of  these  operations,  as  septicemia, 
profuse  sir|ipnration,  and  the  death  of  the  extremity  of  the  •)onc.  Tlie  woirnd  being 
firmly  closed  at  all  points,  the  matter,  of  which  thei'e  is  nearly  alway?  more  or  less 
after  all  large  ftnr]uttations,  accumtrlates  in  the  depths  of  the  stitmp,  around  the 
bone,  ruid  among  the  muscles,  tluis  causing  necrosis  of  the  former,  aird  affording  the 
veins  and  lymphaticR  of  the  latter  an  opjrortunity  of  convening  tlic  Ibrid  into  the 
system,  and  thei-eb}-  inducing  blood-poisoning.  All  this  risk  may  tie  cffectunlly 
prevented  Ity  ad(^pting  the  plan  here  suggested  of  keeping  a  long,  slender,  and  well- 
oiled  tent  in  the  lower  part  of  the  wound  for  the  lir*st  thirt^'-six  or  forty-eight  hours; 
at  lire  end  of  this  time  it  may  be  carefully  removed,  and  any  pus  that  nray  bn 
present  gently  jiressed  out.  A  gum-elastic  tube  may  now,  if  necessary,  take  the 
place  of  the  tent,  with  a  view  to  more  ready  and  steady  drainage  ;  or,  if  the  suppura* 
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tire  crisis  is  passed,  the  fui'eign  body  mny  be  dispensed  wilL,  tind  the  case  managed 
in  the  ordluarj  wny. 

When  nuiuerous  ligatures  are  required  to  arrest  the  bleeding,  as  in  some  of  the 
WgL-r  amputations,  perrormed  on  account  of  chrouic  diseuse  or  morbid  growtlis,  the 
best  plan  is  to  bring  out  their  extrLMuilics  iit  the  nearest  points  of  the  fla])s,  instead 
of  at  tlie  edges  of  llie  wouikJ,  by  mcians  of  a  large,  long,  slender  needle.  Such  a 
proce<Iure  will  not  only  abridge  suffering,  but  greatly  promote  the  ehanccs  of  primary 
luiiun. 
The  adhesive  strips  must,  if  possible,  extend  four  or  five  inches  beyond  Uie  iqtpcr 
reinity  of  each  fl.-ii*,  espt'eiiilly  in  ihe  larger  amputations,  bo  ns  to  picwui  tlic 
Vetraelion  of  the  iiitegumt'tit,  and  also  fur  the  jnirpose  of  quitting  tlie  nuL-icles  and 
bringing  lliem  well  forwurd  over  tlio  bune.  I  have  Ixvii  in  ihc  bnbit  for  many  jears 
of  beginning  the  ap])lie!ilion  of  the  rolk'rat  the  part  of  the  limb  nearest  to  the  trunk, 
carrying  it  firady  and  eriuablj' downward  to  the  very  verge  of  the  stump,  whieh  is 
then  enveloped  by  a  few  crueial  turns  of  tlie  bandage,  to  give  it  greater  support. 
No  other  dressing  is  necessary.  The  limb  is  placed  in  an  easy  and  slightly  ele- 
vated position,  over  a  sheet  of  oil-elotli,  and  kept  constantly  wet  with  told  water, 
Applied  by  means  of  a  light,  porous  tuwel,  renewed  whenever  it  becomes  bloody  or 
otfen^sive.  If  suppuration  be  threatened,  or  the  cold  is  disagreeable  and  chilling  in 
its  elfeets,  the  most  eligible  substitute  will  l>e  an  euiollii-nt  tntaplasm  or  the  warm 
water-dressing.  Provision  is,  of  course,  made  to  protect  tlic  stump  from  the  contact 
of  the  bedclothes.  As  soon  as  the  o[)cratiou  is  over,  a  full  lui'n'yne  is  ordered,  for 
the  twofold  purpose  of  relieving  p:tin  and  preventing  spasm,  tin-  dose  being  after- 
wanla  repeated  from  time  to  time  as  eireumsUinecs  tiiiiy  seem  to  dimnnd  its  exhibition. 
The  diet  shoidd  be  light,  but  rather  nourishing  tli:ui  otherwise  ;  niul,  with  (lie  excep- 
tion of  a  mild  aperient  on  the  second  day,  no  medicine  whatever  should  be  given 
ttnlesa  it  is  absolutely  ncces^sury  on  mcoinit  of  the  ii</lcnce  of  the  tnumiatic  fever, 
or  tlie  danger  of  exhaustion  from  alinck  and  henitivrhagc.  When  tlie  system  is  much 
depressed  at  the  time  of  the  operation,  it  will  Ix'.  well,  as  a  general  rule,  to  put  the 
patient  at  once  ujion  a  generous  diet,  and,  iierhsqjs,  even  upon  the  use  of  miik  punch. 
I  am  satisfied,  from  what  I  Lave  seen  of  these  cases,  that  the  worst  possilik'  plan 
that  can  l>e  pursued  is  starvation  ;  this  not  only  weakens  the  system  still  further,  but 
^nds  powerfully  to  the  production  of  [tyfuiia,  erysipelas,  and  typhoid  fever. 

Tlie  dressings  may  require  removal  within  forty-eight  hours  after  the  ojieration, 
or  Dot  under  three  or  four  days,  according  to  the  cotidition  of  the  parts.  When  the 
■<iheijive  action  is  progressing  favorably,  the  less  interference  there  is  the  better, 
*Oy  discharge  that  may  collect  u[iou  the  surface  of  the  stump  being  soaked  up 
^''Hli  a  solt  sponge.  If  considerable  swelling  and  pain  take  place,  or  inoluse 
®'»ppiJration  set  in,  tbe  change  caniioL  be  ctFectid  toosoun;  nnd  it  need  hardly  be 
SAcliled  that,  while  it  is  luiug  made,  the  liudj  shnuhl  be  well  sujiported  liyan  assistant, 
***•  the  same  time  tiiat  all  pressure  and  ujinecessaiy  mani[)ulatiou  are  avoided.  Any 
^^^'lUeucy  to  bagging  is  to  lie  counteracted  by  tlio  judicious  application  of  adhesive 

I*'*^*i|j8  and  the  bandage,  aided,  if  need  be,  by  declivity  of  the  stump,  so  as  to  favor 
•'•"ainage,  now  of  vital  importance  both  to  tbe  pait  and  system.  Permanganate  of 
I*ota»sa  is  freely  used  as  a  deodorizer.  The  sutures  should  not  Ijc  cut  out  too  soon; 
*®  long  as  they  are  alfortling  support  they  should  be  perndtted  to  remain. 
-A.  mode  of  treatment,  known  as  pncumuiic  occlusion,  inteiuled  to  exclude  the  air 
*^otnthe  stump,  has  been  extensively  jiraclised  in  some  of  the  Parisian  hospitals, 
^^pccially  in  the  wards  of  the  Hotel-Dieu,  by  Mons.  Maisonneuve,  its  inventor.  It 
^'mply  consists  in  surrounding  tlie  stiunp  willi  a  closely-iitting  hood  of  vulcanized 
-*5i«lia-rul>lier,  to  the  centre  of  the  free  extremity  of  which  is  attached  a  lube,  of 
?^ituUar  material,  from  two  to  ibive  feet  in  length,  the  opposite  end  of  which  is  fitted, 
*^y  means  of  a  metallic  canula,  in  a  ndiber  plug  secured  in  a  gidlon  glass  jar.  ''A 
?^<^ond  metallic  tube  pierces  the  India-rubber  plug,  and  is  eounerled  with  a  %Tilcan- 
^^<^  tube,  of  convenient  length,  attached  to  a  brass  exhausting  pump.  A  few  strokes 
r'"^rii  the  piston  morning  and  evening  snlllee  to  draw  the  discharges  from  tbe  stumj} 
*^t*j  the  jar,  where,  in  the  absence  of  air,  they  aecumulnte  without  danger  of  decom- 
l***^ilion ;  while  the  healing  of  the  wound  is  facilitated  by  the  accurate  and  hnpiov- 
^"Ic  adaptation  of  its  surfaces,  and  the  exclusion  of  nir."  It  is  proper  to  add  that 
''"^  edges  of  the  woimd  are  held  together  simply  with  adhesive  plaster,  unaided  by 
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Of  the  ffiicacy  of  tliis  niodc  of  treatment  facts  are  still  wanting  to  euable  us  to 
form  an  accuralu  opinion,  ilr.  Ganigce,  of  Birnjinghani,  who  has  called  the  sjioiiul 
tittenttoji  of  English  surgeons  to  it,  speaks  of  it  in  very  flattering  terms,  anii  in  the 
hamls  of  its  inventor  it  sei'ina  to  have  already  achieved  great  succesa. 

The  ligatures  shouhl  he  n-moved  as  fast  as  they  are  detached,  with  as  little  injury 
as  possible  to  the  vessels  aiid  otiier  structures.  Their  unnecessary  retention  is  a 
great  evil.  That  around  the  main  artery  will  generally  come  Bw.iy  last,  and  Hj>eci»j 
care  shoul<l  be  taken  not  to  make  any  undue  traction  upon  it,  as  its  premature  sepa 
ration  might  be  followed  by  serious,  if  not  fatal,  bleeding. 

Secondary  licmorrfiage  occurring  after  amputation  must  be  treated  upon  general 
principles;  by  the  ligature,  if  this  be  practicable,  at  the  stump;  hy  styptics,  as  tlie 
subsul{))iate  of  iron  ;  or  by  the  com[)ress,  applied  eitlier  directly  to  the  orifice  of  the 
bloediug  vessel,  the  wound  having  i»revionsly  been  thoroiighl}-  dried,  or  indirectly 
over  the  course  of  the  affected  vessel.  The  latter  exin-dicnt  is  often  successful  nt'ter 
amputation  even  of  the  larger  limbs.  When  everything  else  fails,  the  only  resource 
is  ligation  of  the  main  artery  of  the  extremity  some  distance  from  the  seat  of  the 
operation. 

Alter  the  wound  has  liealed,  the  stump  sliould  be  protected  for  some  tirae  with 
a  piece  of  soft  Oannel,  to  prevent  the  ill  etl'eets  that  might  otherwise  arise  from 
atmusplicric  vicissitudes;  and  all  pressure  upon  its  surface  sbonld  be  carefullv 
avoided  until  the  parts  have  regained  their  natural  sensibility. 

Synchronous  Amputations. — -In  cases  of  accident,  as  weU  as  in  certain  diseases, 
but  especially  in  the  former,  it  occasionally  becomes  necessary' to  amputate  two  limbs 
siraultaneuusly,  or  in  immediate  succession,  the  circumstances  which  call  for  the 
removal  of  the  one  dem:indiug  the  separation  of  the  other.  This  constitutes  what 
is  termed  the  synchronous  double  operation.  It  is  founded  ujiim  the  assuroptioD 
that  recovery  is  more  rapid  when  two  limiis  are  cut  off  simultaneously  than  at 
two  separate  and  distinct  periods ;  that  the  loss  of  blood  will  be  comparatively 
little  more  from  tuo  amputations  thus  performed  than  from  one  akme  ;  tli.nt  there 
will  be,  in  the  aggregate,  much  less  pain,  shock,  and  inconvenience;  and,  lastly, 
that  the  patient  will  thus  escape  the  harassing  anxiety  of  mind  growing  out 
of  the  knowledge  that  he  will  be  obliged  to  submit  to  another  oper.ition.  Syn- 
chronous double  amputation  has  occasionally  been  peiibrmed  in  various  parts 
of  this  country  and  Europe;  but,  so  far  as  my  itiformatiou  extends,  it  was  first 
adopted,  as  a  rule  of  practice,  by  the  surgeons  of  the  M6tel-l>icu,  at  Quebec,  the 
first  case  having  occurred,  many  years  ago,  in  the  hands  of  Pr.  Morris,  of  that  city. 
Within  the  last  fifteen  3'ears  the  operation  has  also  been  perfonne<l  by  Dr.  Carnochan, 
Dr.  8.  \V.  Gross,  Robert  II.  Seller,  and  a  numlter  of  other  surgeons.  But  the  most 
remarkable  instance  of  the  kind,  of  which  I  have  any  knowledge,  occurred  in  1>*47, 
at  .Schuylkill  Haven,  Pennsylvania,  in  the  practiee  of  Dr.  .lolin  G.  Kc»ehler,  who 
removed  simtiltatieonsly,  on  account  of  n  railway  injury,  both  legs  and  one  arm  from 
a  lad,  thirteen  jears  of  age,  recover}'  taking  place  without  the  supervention  of  any 
serious  symptoms.  The  limbs  were  frighlfully  eriished,  mid  the  operation  was  per- 
formed within  a  short  time  after  the  accident.  The  arm  being  removed  first,  the 
pulse  immediately  sank,  but  under  the  influence  of  stimulants  it  rose  sullicieutly 
Id  five  minutes  to  justify  amputation  of  both  legs  below  the  knee.  So  excessive  had 
been  the  shock  of  the  system,  that  the  bo^-  hardly  experienced  any  pain  during  the 
operation.  Professor  Stone,  of  New  Orleans,  had,  not  long  ago,  a  similar  case, 
equally  successful,  in  a  man,  thirty-three  years  of  age,  the  subject  of  a  railway 
acciilent. 

The  synchronous  double  operation  niaj'  be  performed  by  two  surgeons,  or  by  one 
alone,  the  latter  being  perhaps  the  prefcrablp  method.  In  either  event,  it  is  a  matter 
1)1"  paramount  importance  to  protect  tlie  patient  from  the  loss  of  blood,  the  slightest 
effusion  of  which  might  prove  prejudicial  to  his  safety.  Dr.  Carnochan  cuts  off 
both  litnbs  before  he  ties  any  vessels,  and  this  is  un<loubtedU^  the  preferable  plan 
if  wo  can  be  certain  of  having  perfect  control  over  the  hemorrhage,  as  we  may 
be  if  projjer  assistants  be  at  hjui(l,  and  the  removal  be  effected  rapi*!!}'  by  the  flap 
operation. 

The  prognosis  of  Bynchromnis  double  amputations  is,  of  course,  for  obvious 
reasons,  more  unfavorable  in  the  lower  extremities  than  in  the  upper.     Experience 
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show^s  that  the  operation,  when  performed  for  gunshot  injuneg  through  both  legs, 
knees,  and  thighs,  is  nearly  alwayB  fatal.  Bolli  foot,  haiuls,  arms,  and  forearms,  on 
tUf  contrary,  may  generally  be  removed  with  comparative  impunity. 

Hnampufatiorn^. — Such  operations  may  become  necessary  on  account  of  the  bad 
sliajw  of  the  sttimp,  as  when  it  la  too  square  or  too  conical,  great  retraction  of  the 
skin  and  muscles  leading  to  i>rotrusioii  of  the  bone,  extensive  caries  or  nt'crosis, 
ulceration  of  the  soil  parts,  and  hypcrlro]»hy  of  the  nerves,  attciuk-d  willi  iiciirnlgia 
»uil  exquisite  morbid  sensibility.  Tlie  sutff  ring  that  may  be  caused  by  annu'  nf  tlu'se 
affections  may  not  only  greutl^'  interfere  with  progression  and  the  useol'an  artificid 
liiali,  but  seriously  impair  the  general  health  and  render  life  perfeelly  miserable.  I 
Jjttve  seen  cases  whore  the  extremity  of  tbe  stump  was  so  inital.ile  as  to  be 
intolerant  of  the  slightest  touch,  the  patient  screaming  and  wincing  as  if  he  had 
been  electrified. 

A  second  amputation  should  be  jiprformed  npon  the  same  principles  as  a  first 
Oji«.  If  the  general  healtli  is  much  demnged,  the  knife  sluuild  W-  witlilield  until  it 
tttM.s  been  rectified,  otherwise  scrions,  if  not  fjital.  con^equciuts  m.-iy  t-ii.sue.  Instead 
of"  amputiition,  resectiou  mu}'  sometimes  be  advantageonnly  ]K'rf(>rme»l,  the  offMuliiig 
p£k.rls  being  removerl  either  with  the  scaljiel,  or  tlic  scnlptl  and  pliers,  llenior- 
rli»Kt'  is  carefuDy  guardetl  against,  as  the  sliglitest  loss  of  blood  may  prove  highly 
prejudicial. 

The  question  has  of  late  years  been  much  agitated,  whether,  when  the  bone  of  a 

s4;ciiii|)  is  extensively  diseased,  it  would  not  Vm  lietter  to  exarticulale  the  limb  than 

to  reampntjite  in  its  contiiinity  ?     Valette  and  Kuux,  two  eminent  French  surgeons, 

or  large  experience  as  military  jiractitioners,  have  espress«'<l  themselves  warmly  in 

favor  of  the  Ibrmer  procedure,  on  the  ground  that  there  is  always  great  rlauger, 

when  a  bone  has  lieen  atfected   with  osteoniyelitis,  of  a  persistence  of  the  morbid 

action,  despite  every  possiljle  precaution  that  may  be  nsied  in  the  removal  of  the 

li«»ih  in  its  continuity.     The  ca^es  under  the  care  of  Valette  were,  it  would  seem, 

principally  of  an  acute  character,  while  in  those  of  Houx   the  disease  liad  attained 

't.s  chronic  stage.     The  practice  ndvorateil   by  these  surgevms  cannot,  in  my  jtidg- 

•Wcnt,  Ije  too  strongly  condemned,  as  it  is  alike  harsh   and   hazardous.     In   acute 

^w^elilis,  the  proper  crmrse,  as  a  general    rule,  is,  to  wait   until,  under  ai>propriate 

local  and  constitutional  measures,  the  ilisease  is  effectually  arrested,  when  the  mere 

extraction  of  the  sequester  will  commonly  suflice  to  effect  a  cure.     If  this  do  not 

fwiswer  the  purpose,  the  bone  may  be  safely  excised,  or  the  limb  may  be  reampiitated 

*"  its  continuit}',  an  operation  especially  indicated  when,  superadded  to  the  disease 

**f  the  bone,  there  is  serious  lesion  of  the  soft  parts,  or  a  very  defective  condition 

*^*  the  stump  from  loss  of  substance.     If  it  be  said  that  the  patient  c.-innot,  from 

'ne    drain  and   irritation  consequent   upon   such   an  atfectiou,  successfully  struggle 

through  the  periixl  necessary  for  the  ari-est  of  the  morbid  action,  it  may  be  replied 

JJ»at  such  an  occurrence,  although  possible,  is  not  probabie,and  that  it  must,  therefore, 

"*  viewed  as  an  exceptional  eireumstance. 

As  it  resiK?cts  the  chronic  form  of  osteomyelitis,  I  am  satisfied,  from  personal 
experience,  that  exartieulation,  so  ably  advocated  by  lioux,  can  only  be  required 
*•*  exceptional  eases.  Ordinarily,  it  will  he  quite  sufilcient  to  remove  the  sequester, 
*^  Excise  the  bone,  esiH>cialty  if  it  be  carious  and  disintegrated,  or  to  ream|)utate  in 
*tie  continuity  of  the  liuil>.  With  this  statement  the  residts  of  the  observations  of 
*-*'*!*  army  surgeons  fully  coincide.  Dr.  Richard  J.  Levis,  during  his  connection  with 
^•*e  large  government  hospiital  of  this  city  for  the  treatment  of  diseased  slumps,  was 
5*<^t  obliged  to  exartiouhte  in  a  single  instance.  He  always  accomplished  his  object 
**y  the  adoption  of  some  one  of  the  operations  here  specified. 

I  am  aware,  as  is  every  surgeon  of  experience,  that,  in  chronic  osteomyelitis,  the 
T^^rt  ami  system  liecotne  inureil  to  sutlering,  and,  consequently,  nif^re  tolenmt  of 
^fttfrference ;  but  this,  surely,  is  no  valid  reason  tor  substituting  so  hazardoua  an 
**p€iration  as  exartieulation  for  one  so  simple  as  the  extraction  of  a  sequester,  the 
^^cision  of  a  carious  bone,  or  even  the  amputation  of  a  stump  in  the  continuity  of  a 
l»nih 

It  is  not  often  that  a  limb  is  obliged  to  be  reamputated  more  than  once  on  account 
^^  a  bad  stump.  The  exiHtencc  of  neuralgia  requires  such  interference,  perhaps, 
**iore  frequently  than  any  other  atJection.     At  all  events,  it  is  in  this  class  of  cases 
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th.it  tlie  oi>eration  Ims  most  commonly  been  performed.  Instances  have  t)««i 
reporte<1  in  wliich  one  part  of  an  extremity  after  anotlier  has  been  sjicrificed  for  the 
relief  of  this  rliseane,  and  yet  no  ulterior  benefit  accrued  even  after  amputatioott 
the  shoulder  or  hip  joint. 

tipor)(aneoug  Amputations. — Under  this  hend  may  be  briefly  descril»ed  those  am- 
putationa  which  occasionally  occur  during  utero-gestation,  in  consequence  of  the 
constriction  of  a  limb  by  a  cord  or  baud  of  plastic  matter..  Such  acciiieuls,  whicii 
are,  surgically  considered,  of  comparatively  little  interest,  are  usually  dcsignakd  by 
the  term  "spontaneous,"  and  are  liable  tu  take  place  in  the  upper  as  well  as  in  the 
lower  extremities,  in  the  larger  as  well  as  in  the  smaller  limbs.  The  dlTisiou  ia  «>me- 
times  complete,  at  other  times  partial. 

The  cause  of  this  occurrence  was  for  a  long  time  a  mystery.  The  preTalent  opinion, 
up  to  a  comparatively  recent  jwriod,  was  that  it  was  due  to  gangrene  develti|>t!d 
during  foetal  life  by  some  agent,  the  precise  nature  of  which  no  one  could  ex|)laUL 
Unfortunately,  however,  for  this  view  of  the  case,  no  evidence  was  ever  discovereil, 
either  in  the  amputated  limb  or  in  the  stump,  of  the  existence  of  such  a  comlv- 
tion,  and,  consequently,  the  notion  was  at  length  abandoned.  It  remained  f( 
Profe-ssor  Montgomery  to  solve  the  enigma.  In  a  paper  publishetl  in  the  Dubli 
Journal  of  Mcilical  Science  for  May,  1832,  he  distinctly  asserted  that  the  agency 
which  the  lesion  is  pro<luce<l  is  a  cord  or  band  nf  false  membrane,  thrown  accidents' 
around  a  limb,  acting  on  the  principle  of  a  string,  drawn  more  and  more  tightly 
its  own  contraction,  until,  if  the  pressure  be  continued,  complete  severance  of 
tissues  hard  as  well  as  soft,  is  etfecterl.  That  this  explanation  is  correct  is,  I  tin 
nnquestionablc.  The  fact  that  lymph  is  liable  to  be  poured  out  by  the  surff 
of  the  child,  by  the  placejUa,  and  by  the  umbilical  cord,  during  pregnancy,  is  r 
establisheil,  and  every  pathologic.il  anatomist  knows  how  prone  such  matter 
wiien  it  has  become  organized,  to  contract  and  shrink.  This  tendency  to  contn 
and  shrink  steadily  increases  with  the  age  of  this  substance,  and,  hence,  it  is  easy 
conceive  how  a  cord  or  band  of  membrane  might,  if  drawn  firmly  around  an  arm  o? 
leg,  eventually  lead  to  its  separation.  Zagorsky  has  published  n  drawing  of  a  ease 
which  atfonls  an  excellent  illustration  of  partial  an<l  complete  amputation  of 
leg  by  a  pnwess  of  this  kind.  The  foot  of  the  severed  limb  is  suspendetl,  as  it  w 
(h>m  the  centre  of  the  fibrous  cord.  The  foetus,  which  hjid  attained  the  fifth  nionl 
waa  greatly  defornietl  in  the  head  and  hand;^.  esjiecially  the  left.  In  a  remarkable 
stance  described  in  the  London  Medical  Times  and  Gazette  for  1853,  intra-utei 
amputation  took  place  in  all  the  limbs.  Tlie  child  was  born  alive,  and  was  in 
other  re*|XM't3  well  formed. 

The  stump  after  such  an  occurrence  18  not  always  well  shaped,  and  may,  tbereP 
If  the  child  survive  its  birth,  require   retrenchment  or  impi*ovement.     In   genei 
however,  it  is  perfectly  cicatrized,  and  sutllcientl^'  seemly.     Now  ami  then  inconv? 
nienee  is  experienced  by  the  protrusion  of  a  piece  of  bone,  the  removal  of  which  ia 
(ViUowcit  by  a  speedy  cui"e. 


SECT.  V. — AFFECTIONS  OF  THE  BTtlMP. 

These  affections  are  either  of  a  primary  or  consecutive  character,  and  both 
be  puit'ly  of  H  local,  or  of  a  local  and  constitutional  origin.     The  primarv  cons 
of  hemorrhage,  spasm  of  the  muscles,  excessive  pniii,  undue  inflammation,  ost 
mvelitis,  and  inordinate  retraction  of  the  soft  parts,  thereby  permitting  exposure 
the  hone,     .\mong  thi>  secondary  etfecta  may  be  mentioned  necrosis  and  exfoliati 
of  the  lH>ne,  tlegi'iicratiou  of  the  nerves  anil  neuralgic  pain,  nnenrismal  cnlargemt 
of  the  vessels,  anil  enutraction  of  the  tendons  in  the  neighborhood  of  the  stump,  by 
which  lh«  latter  ia  drawn  out  of  its  proper  position,  and  so  made  a  source  of  ino<  " 
vvMiionco  and  discomfort. 


1.   PRIMARY  AFFECTIONS. 

A.  Ihmorrhatje  may  come  on  soon  after  the  dressing  of  the  stump,  or  not  ui 
kOBM  time  has  elapsed;  perhaps  not  for  several  days.  It  is  nsnally  occasioned  by 
\\\9  want  of  a  aulllcient  number  of  ligatures,  in  consequence  of  the  retraction  <if  ^m\)'e 
of  the  awnller  arteries,  thereby  escaping  the  surgeon's  attention  while  be  ia  looking 
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out  for  the  principal  and  more  accessible  branches ;  or  it  may  be  that  the  vessel  has 
btsen  cut  obliquely,  and  that  it  has  not  been  tied  high  enough  up ;  or,  Ihuilly,  that  the 
arterial  tunics  are  bo  much  tliseased  as  to  i;;ive  way  under  the  [)rL'98ure  oT  the  cord 
before  the  formation  of  an  adequate  intenud  clot,  as  wlien  the  bleeding  supervenes 
several  days  alter  the  operation.     However  induced,  or  wliutever  m:iy  be  the  ciicum- 
slaneea  which  give  rise  to  the  lieuiurrUage,  tlie  proper  reinedy  cousidts  in  exposing 
the  open  artery, and  securing  it  with  a  ligature,  either  by  separating  the  (laps,  or,  if 
adhesion  is  already  far  advanced,  by  ditatiug  the  canal  along  which  the  blooil  Hows 
ovor  a  grooved  director.     Tiie  main  artery  of  the  liuib  is  not  tied  unless  it  be  found 
iiii|io6$ible,  on  account  of  disease,  or  some  other  cause,  to  ellect  ligation  at  the  stump. 
Sometimes  the  hemorrhage  is  purely  venous,  the  blood  flowing  away  lazily  in  a 
dark  purple  stream,  without  any  jet,  and  then  it  will  generally  be  found  to  depend 
uiion  the  want  of  accurate  coaptation  of  the  flaps,  or  some  defective  application  in 
llie  bandage,  making  either  too  little  or  too  much  jvressure;  in  the  foiTner  case  ena- 
bling the  vessels  to  remain  oj)en  and  gaping,  and  in  the  latter  interfering  with  the 
passssge  of  their  contents.     Occasionally  tl»c  blood  oozes  out  at  ditlerent  points,  as 
irater  oozes  out  of  a  sponge,  and  tbis  may  take  place  either  from  tbe  soft  pai  ts,  fir 
from  the  Haversian  canals  of  the  bones,  or  from  tlie  medullary  membrane  ami  llie 
marrow.     Arrest  of  the  bleeding  is  usually  ettccted  simjily  by  compression  of  the 
tttinip,  the  compress  and  roller  being  made  to  bear  steadily  against  the  offending 
re«8els,  aided  by  elevation  and  cold  ajiplications  ;  when  this  fails,  the  ligature  may  be 
re<^uire<l;  or,  what  is  preferable,  l^ecause  altogether  free  from  the  danger  of  phlebitis, 
constriction  of  the  vein  by  inclusion  in  the  sunounding  tissues.     Fur  (his  purpose, 
after  being  carefully  tlissected  from  its  attatbuients,  it  is  transfixed  by  a  curved 
tt^st" die,  armed  with  a  small,  double  cord,  and  diawn  tlirougli  an  opening  macle  for  it 
in    one  of  the  adjoining  muscles.     Both  ends  of  the  cord  are  then  oroughl  out  at  the 
nearest  angle  of  the  wound,  and  retained  for  twenty -(our  hours;  or  removed  at  once, 
if"    tbtre  is  no  probability  that  the  vessel  may  lose  its  hold.     ^  hen  the  vein  h:i«  lieeu 
ci.it,otI'  unusually  high  up,  so  as  not  to  a<Injit  of  this  procedure,  it  will  be  perfectly 
l>r-<-j])c'r  to  tie  it,  even  if  it  be  one  of  large  size,  Bueh,  for  instance,  as  the  femoral,  aa 
tl»<i  o[)eration  is  entirely  ftee  from  danger.    When  the  blooti  proceeds  from  the  Haver- 
&i«*.ii  ranals,  it  will  generally  be  necessary  to  undo  the  flai)s,  and  apply  a  cfimjiress 
Ai  i-(jcdy  to  the  surface  of  the  bone,  the  wound  being  kepi  open  until   the  U<iw  is 
*'*"^re8tcd.     Caustic  applications  must  not  be  used,  as  they  might  cause  iiecrosiH. 

fi.  SjMom  of  the  muscles,  which  is  frequently  a  source  of  dcej)  distress,  and  which 
F*r>csent8  itself  in  the  form  of  jerks  or  twitchings,  usually  sets  in  within  n  few  hours 
^t\;er  the  operation,  and  is  generally  most  severe  in  persons  of  a  nervous,  irritable 
*^^«.aj)erament.  No  patient,  howcA^er,  is  ever  entirely  exempt  from  it  after  ampulation, 
^*id  it  is  always  sure  to  l)e  materially  aggravated  on  the  oecurreivce  of  inllanimatiou. 
^  *x  rcg.ard  to  treatment,  much  is  to  be  done  in  th**  way  of  proi>bylaxis ;  by  the 
J**<licious  use  of  the  roller  to  give  equable  support  to  the  muscles  of  the  stunq), 
^.>~  elevation  of  the  part  to  favor  venous  return,  and  also  by  tlie  early  exhibition 
^*^  a  (lill  anodyne.  The  use  of  morphia,  or  of  morphia  an<l  antimony,  along  with 
^•"«nn  fomentations,  will  be  required  if  the  spasm  is  at  all  severe,  as  when  no  such  pre- 
^5^  utionary  measures  have  l>eeu  adopted.  In  most  cases  prompt  relief  may  be  afforded 
**.i?  tlie  subctitanoous  injection  of  morphia, 

■f.  The  degree  and  continuance  of  the  pain  which  follows  an  amputation  will  be 
**>flaenced  very  materially  by  the  character  of  the  case,  the  size  of  tlie  limb,  tlie  pre 
**^uce  or  absence  of  complications,  and,  above  all,  by  the  temperament  of  the  patient, 
^^oming  on  usually  as  the  syHtem  emerges    from  the  influence  of  chloroform,  it  is 
^^ametimes  remarkably  slight,  while  at  other  times  it  is  so  severe  as  to  require  large 
*i  tjatitities  of  anodyne  medicines  for  its  relief     When  the  pain  is  associated  with 
^piLsniodic  twitchinii  of  the  stump,  aa  it  generally  is  during  the  first  twenty-four 
^otirs,  it  must  be  ]iromptly  met  with  morphia  and  antimony.     In  order  to  render  these 
t^^o  phenomena  as  light  as  possible,  I  have  long  been  in  the  habit  of  administering 
^  full  aiioflyne  about  two  hours  before  the  operation,  and  have  never  been  disap- 
pointed in  my  ex[iectationa. 

*.  The  in  flammalmn  consequent  upon  an  operation  of  this  kind  may  be  cither  of 
*^lie  ordinary  clia  racier,  or  it  maybe  erysi|K'latou8,  the  determining  circutii'^tiaices 
^01  being  always  afipieciable.  In  general,  however,  the  dsinger  of  erysipelatous 
^'ction  will  be  considerable  when  there  has  been  severe  abock  or  excessive  loss  of 
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blood,  coiijoinetl  witli  previrms  l>ni1  Utiillli  or  habits  of  intefiiperarift'.  It  Uhunllv 
luakes  it8  appi-araiiee  witliiri  tlie  tlrst  lorty-ciglit  hours,  Bud  is  characterized  by  llu' 
orilioary  plienomcua,  suelj  as  it  red,  dusky  state  of  the  skin,  more  or  less  throWiitig, 
a  sense  of  tension,  and  burning,  smarting  pain,  with  marked  disorder  of  the  geuerul 
system.  Whatever  may  be  the  degree  or  character  of  tlie  inflammation,  it  is  alsfnyj 
hostile  to  the  jidhesive  i)rocess;  some  parts  m.iy,  it  is  true,  unite  in  this  way,  Imt 
Kiip[iuratioij  will  be  almost  sure  to  Iblluw,  so  as  to  lead  to  the  necessity  of  lit:iliiiir 
the  greater  portion  of  the  'nound  by  granulation.  In  persons  of  a  vcr^*  dila|iitiaiHl 
constitution  the  infiamniation  may  pass  into  gangrene.  I  have  found  this  terraina- 
tiou  most  comniuidy  in  patients  of  a  scrofulous  habit  of  body  and  iu  those  wijuge 
system  has  been  coulaminaled  by  syfuhilis. 

When  suppur.Htion  takes  place,  as  it  wiLl  be  very  apt  to  do  when  there  is  irnicU 
Inllamtuatiun,  the  matter  is  often  widely  dilTused,  burrowing  extensively  along  Uie 
intermuscular  spaces  to  a  great  disttmce  up  the  stump.  This  is  particularly  liable 
tohapiiun  iu  amputaiions  iu  the  lower  part  of  the  forearm  and  leg,  the  hand  and 
tarsus,  owing  to  the  numerous  synovial  sheaths  iu  those  situations  readily  permit- 
ting the  entrance  of  the  pus. 

tiangrene  is  olten  quite  common  after  am[uitations  in  crowded  military'  hospitaU 
anil  barracks,  and  on  board  transports,  from  the  vitiated  condition  of  the  atniosphen-, 
and  tiic  geneiation  of  noxious  em.'Uiations,  which,  rapidly  depressing  the  vital  powers, 
induce  a  low  form  of  fever,  and  cause  every  wound,  sore,  or  ulcer,  however  iusigiu&- 
cant,  to  assume  an  unhealthy,  slout^hing  appearance. 

The  treatment  of  tliia  disease  must  lie  conducted  upon  general  antiphlogistic 
principles.  .S[>ecial  attention  must  be  |taid  to  the  state  of  the  system,  and  with  this 
view  it  will  generally  be  necessary  to  employ  a  mildly  stimidating  course,  consisting 
of  (juinine  and  milk  punch,  with  Idue  mass  and  t|)ecaouanha  tf>  evacuate  the  bowels 
and  correct  the  secretions.  Mor]>liia  is  given  in  liU-ral  doses  to  allav  pain  and 
procure  sleep.  The  most  suitable  local  remedies  arc  dilute  tincture  of  iodine,  and 
fomentations  or  cataplasms  medicated  with  solutions  of  .icel.ite  of  lead  and  opium. 
Leeches  generally  prove  prejudicial.  Sometimes  the  disease  is  promptly  arrested  by 
the  application  of  a  large  blister.  InordituUe  tension  and  confined  fluids  are  relieved 
by  puncture  and  iucisiotj.  Abscesses  nre  ojjened  and  sinuses  trac^Ki  out  in  the  usual 
manner,  infiltration  of  pus  being  always  zealously  guarded  against.  Counter-o|)en- 
iugs  are  made  wherever  they  are  likely  to  be  useful,  as  affording  a  more  ready  exit 
to  the  pus.  If  mortilication  is  threatened,  the  parts  are  freely  touched  with  nilmte 
of  sUver,  sul|ihate  of  copper,  or  dilute  acid  nitrate  of  mercur}*,  and  enveloped  in  a 
fermuiiliug  ])oiiItice.  The  chlorides  are  used  for  allaying  fetor,  and  the  syringe  for 
washing  away  secretions  from  beneatli  the  flaps. 

f.  Bad  effects  occasitjnally  follow  amputation  as  a  result  of  osteomyelitis.  In  the 
Crimean  wiir  this  uffeotioii  was  of  such  frequent  occurrence  that  the  question  wa.<5  nl 
one  time  .seriously  dcbate<l  by  a  niaiibcr  of  surgeons  whctlicr  it  wouhl  not  be  l>est  to 
abandon  :iinputation  nItogetUer  in  the  contifiuity  of  tlie  larger  bones,  and  resort  to 
disarticulalion  as  a  sulislitnte.  The  disease  is  also  sufficiently  cotnmou  in  hospital 
anil  i)riv:ite  |>racticc,  especially  in  railway  and  other  .severe  accidents,  attended  with 
violent  concussion  of  the  osseous  tissues.  The  juobability  is  that  it  is  occasionally 
ciuiM'd  by  injury  indicted  in  sawiiitj  the  bone.  However  inrluccd,  it  generally  seisin 
within  a  short  jieriod  after  the  operation,  so  tliiil  by  tlic  time  the  dressings  are 
removed,  as  they  usually  are  on  the  third,  fourth,  or  fifth-day,  it  is  found  to  have 
already  made  considerable  progress,  the  marrow  being  of  a  Itrownish,  blackish,  or 
greenish  apiK^arance,  nf  a  soft,  putrilaginous  consistence,  excessively  fetid,  iind  par- 
tially detached  from  the  bone,  which  is  itself  either  dead,  or  in  a  dying  state,  and 
more  or  less  denuded  of  periosteum.  The  disease  is  generally  attended  %vith  con- 
siderable [»ain,  althoiijjh  in  some  of  the  cases  tlial  I  have  seen  there  was  almost  an 
entire  idisence  of  local  siilli'rin{».  It  i.s  not  uiitVequcntly  coincidi-iit  with  pyemia  and 
erysipelas.     Hence  the  jnngnosis  is  often  exceedingly  urifavoraide. 

The  treatment  of  ostenniyelitis  must  lie  nnti|ihlogistic,  modified  by  the  peculiarity 
of  the  ciinstitutioiud  syiiiptiiuis.  Un-at  attention  must  be  paid  to  cleanliness;  the 
dressings  must  be  freipiently  changed,  ami  free  use  must  be  made  of  weak  solutione 
of  ehlorinatert  soda,  permanganate  of  pot.aBsa,  or  carbolic  acid.  The  judicious 
aiqilication  of  nitrate  of  silver  to  the  atfecteil  structures  might  possibly  assist  in 
circumscribing  and  ultimately  arresting  the  morbid  action.    If  the  bone  die,  uo 
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attempt  should  be  made  to  remove  it  until  tiie  part  and  system  have  sutlkuently 
rev-oven-d  from  the  effects  of  tlie  dist-asc  to  hieitr  tUu  atioclc  of  thu  operatiuu. 

C.  Finally,  amputalioij    is  Oicasiunally  fulluwcd  hy  iuordiiiate  rclracliim  of  tlie 
inuscJeii,  so  as  to  imcovuf  tlie  buue,  and,  perhaps,  kitd  to  the  necessity  of  its  leiiinval. 
The  accident  is  most  liable  to  ha[ipeu  after  amputation  of  the  thigh,  in  consequence 
of  the  action  of  the  numerous,  large,  and  strung  muscles  in  that  situation,  and  can- 
not always  be  prevented  even  when  more  than  ordinary  care  i-s  taktii  in  forming  the 
etump.     The  occurrence  is  always  to  be  deprecated,  inasmuch  as  it  not  only  inter- 
IVtos  with  the  union  of  the  flaps,  but  is  very  a|)t  to  cause  the  death  of  the  bone. 
The  remedy  consists   in  bandaging  the  limb  firmly  from   above  downwards,  pre- 
ceded by  the  aj (plication  of  long  adhesive  strips,  and  in  placing  tlie  pnrts  in  the  best 
Wmlition   for  relaxing  the  atlected  muscles.     Professor  Warren,  of  Hallimore,  has 
eaggested,  in  cases  of  this  kind,  the  employment  of  extension  by  means  of  adhesive 
strips,  weight  and  puUe^',  u[kmi  the  same  |>rineiple  as  in  the  treatment  of  fruclures, 
«nd  has  published  the  results  of  some  cases  illustrative  of  the  heneticial  effects  of 
iris  method.     When  these  means  nre  unavailing,  we  may,  provided  the  bone  remains 
found,  divide  some  of  the  muscles  of  the  stump  subcutaneously.aml  then  draw  them 
forward,  either  with  or  without  incision  of  the  integument,  as  the  case  may  seem  to 
deniand.     If  the  bono^  however,  is  diseased,  the  best  phm  will  be  to  saw  it  otf  higher 
up  ;  hut  snch  an  operation  is  often  more   hazardous  than  the  original  one,  and 
stioiiKl,  therefore,  always,  if  possible,  be  avoided. 

2.   8ECONPARV  AFFECTIONS. 

The  most  common,  as  well  as  the  most  serious,  secondary  effects  of  amputation 
atr^!,  as  was  previously  staled,  In'iiiorrhagc,  necrosis,  caries,  neuralgia,  synovial  burses, 
vs».»-ico3e  enlargement  of  the  arteries,  and  permanent  shortening  of  the  tendons  in  the 
"ri<L-ii)ity  of  the  stump. 

a.  Secondary  h'-inurrkagft  ia  by  no  means  uncommon  after  amputations,  especially 

ira    iiersons  exltausted  by  intemperance,  loss  of  blood,  and  other  deblHlating  influences, 

aT»«l  tiHually  detiemls  either  upon  the  premature  detachment  of  the  ligature  from 

al«:-oration  of  the  arteries,  or  upon  the  supervention  of  gangrene,  by  which  ttie  struo- 

l««  res  of  the  stump  are  softened  and  disorganized  before  the  vessels  are  sutlk-ieutly 

<x:?«.'hided  by  clots  and  plastic  matter.     The  Ijleeding  may  be  sudden  an<l  cojiiouB,  or 

gr*"«<l"al  and  slight,  though  ultiraaleh',  if  not  cheeked,  not  the  less  surely  injurious, 

o«-  even  fatah     It  seldom  occurs  before  the  tenth  or  twelfth  day,  and  freijuenlly  not 

i"*i-'>til  after  the  third  week.     Tlie  blood  may  ooze  out  at  many  points,  or,  if  not,  in  a 

r»iH  stream,  either  arterial  or  venous;  more  connnoidy  the  former.     In  the  more 

ordinary  cases,  the  flow  may  occnsinnally  be  prom]>tly  arrested  by  systematic  corn- 

r*i"*ssion,  applied  directly  over  the  c<mrso  of  the  alfeeted  artery,  immediately  above 

tlae  lileeding  orifice;  or,  instead  of  this,  the  vessel  may  be  iiietndcd  along  with  some 

c»f  the  surrounding  tisanes  in  a  ligature.     Now  and  then  the  object  nniy  be  a1t:iiiied 

^y  tDoans  of  an  aeufii-essure  needle.     When  all  these  attempts  fail,  the  only  resonree 

*8   lo  cut  down  upon  the  main  trunk  of  tlie  artery,  some  distance  above  the  stump, 

s*inl  to  secure  it  with  the  ligature,  as  in  the  ojieration  for  aneurism. 

A  troublesome  fomi  of  hemorrhage  sometimes  accompanies  necrosis  of  tlie  stump, 
t.lic'  hlnod  oozing  away  at  each  dressing  from  tlic  gap  lietween  tlie  dead  and  living 
stniolnres,  much  to  the  detriment  of  tlie  patient  and  tiic  annoyance  of  the  surgeon. 
It  evidently  depends  upon  the  inability  of  the  vessels  in  the  itKlunited  and  diseased 
paits  immediately  around  the  dead  bone  to  retract  and  occlude  their  orifices,  and 
jrenerally  promptly  ceases  upon  the  removal  of  the  secpicster,  the  exciting  cause  of 
the  hem  o  nil  line. 

3.  Disease  of  the  bone,  eventuating  in  nerronU,  may  be  indnccd  In  various  ways : 
m  gPDeral,  it  is  caused  by  injury  iiiflirtcd  npnn  it  during  the  o(H?ration,  consisting 
fitlitir  ill  the  laceration  and  se|taration  of  the  [leriosteum,  in  the  excessive  jarring  of 
'^s  siiliRtance,  or  in  the  violence  inflicted  upon  its  nutrient  artery,  thereby  cutting 
of  its  wonted  supply  of  blood.  Uncovering  of  the  bone,  in  consequence  of  too  great 
*  hrevity  of  flap,  and  the  accumulation  around  its  extremity  of  pus,  are  also  very 
*pt  to  produce  it.  Sometimes  it  perishes  from  the  intensity  of  the  inflammatorj' 
""lion.  The  loss  of  vitality  is  indicated  by  the  peculiar  whitish,  greenish,  or  pale  yel- 
'<"''is!i  asjwct  of  the  bone,  the  aliseiice  of  Idnody  jHiitits  upon  its  surfao*'.  and  a  tljarac- 
tefistic  hollow  noise  when  struck  with  the  handle  of  the  knife.     The  marrow  and  its 
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envelop  generally  retain  their  vitality  for  a  short  time  alter  the  osseous  tissue  h»» 
died,  uu  event  most  likely  to  happen  when  the  bone  perishes  only  ia  a  pari  of  its 
cireumfereuce.  Necrosis,  as  a  result  of  amputadon,  is  more 
liable  to  occur  in  the  thigh-hone  than  in  any  other  piece  of  ihe 
skeleton,  depending  probably  upon  some  peculiarity  nf  it8 
organization.  The  tibia  is  also  occasionally  affected,  and  a  siiniliir 
occurrence  is  sometimes  met  with  in  the  humerns.  The  deail 
bone  may  come  off  in  the  form,  first,  of  an  exfoliation,  coiii>i»i- 
iiig  merely  of  a  part  of  its  outer  compact  substance ;  or,  st'CM  •;!  , 
as  an  osseous  ring,  with  long,  narrow,  sharp  spicules;  or,  liii  u  y, 
as  a  complete  cylinder  or  tubo,  as  when  it  iuvolves  several  Indies 
of  the  entire  circumference  of  the  bone.  The  more  common 
appearances  of  the  necrosed  bone  are  exhibited  in  fig.  200. 

The  management  of  these  cases  must  be  left  verj'  much  to  the 
operation  of  time,  especially'  when  the  bone  has  perished  hij;li 
up,  and  when,  in  order  to  reach  it,  extensive  dissection  would  be 
required.     If,  on  the  other  hand,  the  necrosis  ia  very  liuiitwl.an 
attempt  may  be  made  to  get  rid  of  it  with  the  saw,  cntting,- 
fnrccps,  or  trephine.     Too  much  caution^  however,  cannot  be 
used  in  such  an  oiieration,  trifling  as  it  appears  to  be.     I  Imvft 
seen  death  prodm-od  by  it  in  two  cases,  and  similar  instanced 
have  been  witnessed  by  otiiers.     It  would  seem,  when  a  bone  is 
thus  affected,  as  if  the  system  were  more  than  usually  intolerant 
of  instftimeiilal  interference  and  loss  of  blood;  the  parts  nre 
generally  excessivel}'  irritable,  and  the  constitution  rarely  fails  to  sympathijie  with 
them  in  the  most  lively  maimer.     Besides,  the  operation   is  necessarily  atleuded 
with  some  degree  of  hemorrhage,  and    I  am  not  cert.nin  that  a  patient  may  not 
be  destro^'cd  in  this  way  alone,  especiidly  if  be  is  very  feeble  and  irritable  at  the 
time. 

Instances  occur  in  which  the  eequester  is  firmly,  and  even  obstinately,  imprisoned, 
by  the  remains  of  the  living  bone;  or,  more  projierly  speaking,  bj*  the  new  matter 
that  is  thrown  out  upon  its  surface,  thus  occasioning  great  dilliculty  in  regard  to  its 
remov.il.  Dr.  Murkoe,  of  New  York,  has  kindly  communicated  to  me  ihe  particulars 
of  a  case,  in  which  the  sequester,  consisting  of  an  inner  shell  of  the  femur,  was 
retained  for  many  montlis  1»3'  a  s|mr  of  new  osseous  substance  extending  through  an 
opening  in  its  sides,  in  such  a  miinner  as  to  nail  the  deJid  and  living  parts  together, 
but  !tt  tlii>  same  time  allowing  the  former  to  be  moved  freely  backwards  and  forwards 
upon  the  latter.  It  was  n<»t  until  after  seversd  attemi>ts  hud  been  made  at  extraction, 
attended  with  mmch  p«in  and  constitutional  suffering,  that  riddance  was  finally  effected 
by  means  of  the  chisel  and  forceps, 

y.  Caru?s  of  the  bone,  as  a  consequence  of  amputation,  is  by  no  means  nncoinmon. 
I  have  also  seen  cases  where  it  was  obviously  due  to  injury  inflicted  previously  to 
the  operation,  as  when  a  bone  has  been  severely  jarred  by  a  blow,  fall,  or  a  partially 
spent  bullet.  In  this  condition  it  is  not  unusual  to  find  the  caries  conjoined  with 
necroMis,  one  part  of  the  bone  being  in  a  stute  of  ulceration,  while  another  is  com- 
pletely deprived  of  vituHty.  WJii'n  the  di-icase  is  of  long  continuance,  the  areolar 
and  enmp;ict  tissues  have  an  inlhuned,  discolored  appearance,  and  their  consistentH) 
is  so  uuu'li  dimjnished  tlnit  ti.ey  may  l>e  cut  with  the  knife  or  crushed  with  the  linger; 
the  [leriosteiitn  is  oftaqiie,  thickened,  and  easily  peeled  off;  and  the  medullary  canal  is 
eithtT  conijtletely  hollowed  out,  or  occii[iied  by  a  softened,  reddish,  pulpy  substance, 
without  any  trnce  of  nnirrow  jukJ  endoslcum. 

No  stump  can,  of  course,  be  hcallby  under  such  a  state  of  disease.  The  bone  keeps 
up  constant  irritation  ;  abscess  tifter  abscess  forms;  and  the  soft  parts,  incessantly 
inllained  and  swollen,  nre  tender,  painfid,  and  intolerant  of  pressure.  The  proper 
remedy  is  excision  of  the  affected  bone,  or  reamputation,  according  to  the  extent  of 
the  disease. 

S.  A  stump  is  sometimes  rendered  exceedingly  painful  and  uncomfortable  by  the 
development  of  an  exoxtosis  upon  the  extremity  of  the  bone.  Tiie  now  growth  gene- 
rally presents  itself  in  the  form  of  a  stalactite,  or  of  an  elongated,  spur-like  projec- 
tion, narrow,  cylindrical,  straight,  or  crooked,  from  an  ineh  to  an  ineli  and  a  half  in 
lenglb,  and  of  variable  thickness.     The  proper  remedy  is  exeision. 

•  .  Auother  disagrecublc,  frequently,  indeed,  a  most  distressing  effect  of  this  op«- 
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ration,  is  neuralgia,  coining  on  at  a  varinblti  period  after  ita  performance,  and  often 
c-uutiniiiiig,  despite  the  must  judicious  and  persevering  eHbrt>(  iit  nlii-f,  to  niuli'st  tlie 
patient  during  tlie  remainder  of  bis  life.  Supervening  geueiailv  williont  any  assign- 
able cauae^  it  is  njo.st  common  in  nervous,  iriilable  jwrsuns,  subject  lo  the  di.>iea.se  in 
other  parts  of  tlie  body.  Women  are  more  prone  to  it  than  men,  and  in  tliem  the 
attack  frequently  coincides  witli  the  eruption  of  tlie  meii&es.  Sometimes  the  disease 
is  periodical,  especially  iu  resideuts  in  malarious  regions,  the  paroxysms  coming  and 
going  very  much  as  in  iutermitteiil  fever.  Most  eoniuioi]l3',  however,  tlie  pain  is 
irregular,  one  portion  of  the  <luy  being  as  liable  to  bring  it  on  as  another.  It  is 
generally  of  a  darting,  slmoting  nature,  or  dull,  heavy,  and  aching,  and  is  invarinl'ly 
aggravated  by  damp  states  of  the  atmosphere,  fatigue,  and  disorder  of  the  digestive 
apparatus. 

In  the  more  violent  forms  of  this  affection  the  immediute  cause  of  the  sntU-iing 
i«a  bulbous  enlargement  of  the  nerves  ramifying  through  the  Nttinip,  as  in  lig.  2111. 
Tbi3  degeneration  takes  place,  to  a  greater  or  leas 
extent,  after  nearly  every  amputation,  and  in,  theie- 
fore,  to  l)e  considered  as  a  iliseaae   onl3'    when   it 
eiisls   in  excess.      Under  such  ci  renin  stances   the 
tumor,  which  sometimes  attains  the  size  of  a  hick- 
ory-nut, or  even   of  a  [luUet'a  egg,  is  of  a  (Irin, 
den.se  consistence,  and   is  composed   of   a    strong 
fibrous  stroma,  iidaid  with  hy|>ertrophied  and  curi- 
ously interlaced  nervous  trunks  and  filaments.     It 
is,  in  fact,  a  true  neuroma.    The  accompanyhig  pain 
is    exquisite,  and  the  part  is  so  sensitive  as  to  be 
intclerantof  the  sliglitest  touch;  tlie  general  health 
is   miicli  affected,  and  the  patient  is  remarka!ily  suj*- 
ce|>tihle  of  atmospheric    viciHsitudos,  every   chaugo 
in      the  weather  from  warm  to  cold  and  dry  to  wet 
bcfiag  followed   by   an   increase  of  sidfering.      The 
'•>alady  is  of  a  much  more  serious  chnraclor  than 
tlie  other,  and  re<inires  proportionately  stronger  mea- 
s**i^s.     In  general,  nothing  short  of  removal  will 
■""^'^il;  by  excision,  if  the  tumor  be  single  and  easily 
•<^«?ea»ible,  by  amputation,  if  it  be  multiple  and  deeivse-ited.     The  Bnbcutaiieous 
•** 'Vision  of  the  aflected  nerves,  as  proposed  by  Mr.  Jlancock,  seldom  affords  even 
^tiiporary  relief. 

Jor  the  milder  varieties  of  neuralgia  the  ordinary  remedies  will  sometimes  suffice, 
*^  in  neuralgia  in  other  |>arts  of  the  iKjdy,  especiftlly  (luinine;  or,  if  the  ttalienl  is 
**^tmic,  quinine  aii<l  iron,  eotubined,  in  eitlierea.se,  with  strythnia  and  nr.senious  acid, 
1;^*^  Ha  1 1  on  n  a,  straiuonium,  or  aconite;  the  effects  of  the  articles  being  sttidionsi}' 
^tt^hcd,  lest  an  overdose  be  given,  and  life  placed  in  jeopardy.  Sometimes  marked 
efit  accrues  from  the  exiiibition  of  colchicum  and  morphia,  fulministered  in  full 
es  at  bedtime,  as  one  drachm  of  the  wine  to  half  a  grain  of  the  saU.  These  raedi- 
Ctt^ea  are  particularly  valuable  in  subjects  with  a  rheumatic  state  of  the  system. 
■-*ocally,  iodine,  blisters,  issues,  and  other  counter-irritants  are  used,  along  with  ano- 
•^3*116  embrocations.     The  stump  is  well  protected  from  cold,  friction,  and  pressure. 

C.  A  remarkable  trembling  of  the  stump  is  occasionally  met  with.     I  have  seen 

5*»ily  two  cases  of  this  occurrence,  both  the  result  of  gunshot  injury.     The  alleciion, 

***   eai-h  instimce,  sujwrvened  several  months  after  tiie  ampulaliou,  ami  closely  re- 

^^mblerl  what  is  called  shaking  (mlsy.      The  muscles  were  in  constant  motion  except 

during  sleep,  when  they  were  jierfeclly  quiescent;  and  the  stumps  were  exceedingly 

Susceptible   to  cold.     The   general    liealth  was  good.     No   mode  of  treatment   that 

Could  lie  devised  exercised  the  slightest  intbirnce  iijton  the  disease.     In  one  of  the 

'iases,  the  whole  of  the  cicatrice  had  been  cut  away  without  any  visible  benefit. 

If.  A  burne  sometimes  forms  upon  ihe  stump,  generally  immediately  over  the  end 
pf  the  bone,  in  consequence  of  the  long-continued  pressure  of  an  il!l-<'on.Htructed  and 
iU-a(laple<l  artificial  leg.  The  tumor,  iu  time,  becomes  exquisitely  tender  and  pfiinful, 
eoni|M>lliug  the  patient  to  seek  relief.  The  seat  and  character  of  the  disease  are  usu- 
ally [jointed  out  by  the  discoloration  and  swelling  of  the  part,  which  often  fluctuates 
ou  |)res8ure.  The  history  of  the  case,  aided  by  the  cstdrtring  needle,  will  readily 
Jerve  to  distinguish  it  from  abscess,  the  only  lesion  with  which  it  is  likely  to  be  con- 
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fountied.     The  projHT  renicdy  is  excision  in  the  severer  grades  of  the  atfection,  lud 
in  tlie  tuil<ler  a  more  careful  uJapUitioii  of  the  artificial  t(»  the  natural  limb. 

e.  Ot  Jibroid  degeneration  of  tht«  tissues  of  the  stump  a  uuinl>er  of  cases  have  come 
under  m^'  obscrvatiou  since  the  lait;  war,  principally  in  soldiers  who  had  untUrgouc 
the  circular  o[>cration  with  inadequate  covering  of  the  bone.     In  some  instances, 
however,  1  have  also  noticed  it  where  there  was*  no  such  deficiency,  from  the  long- 
continued  pressure  of  an  artiticijd  limb,  provokiog  ancl  keeping  up  iuHammator)' 
irritation.     The  skin,  in  these  cases,  is  unusually  red,  indurate<1,  puckered,  tender, 
exiiuisitivc'ly  sensitive,  and,  here  and  there,  perhai)8,  even  ulcerated.     The  part*  in 
front  of  the  bones,  immediately  Iveiienth  the  skin,  are  of  a  dense  fibroid  consibtciice, 
creakinjj;  under  the  knife,  of  a  whitish  or  gniyiwli  color,  and  compose*!  of  a  striated 
matter,  interspersed  with  cells  containing  unciei  and  nucleoli.     The  onl^'  available 
remedy  is  excision,  conjotne<l,  if  there  be  a  deficiency  of  c6veriiig,  with  removal  of 
a  portion  of  bone.     Occasionally  leamputation  is  required. 

t.  Fafly  degeneraiion  of  the  muscles  is  always  present  in  ohl  stamps,  existing,  in 
greater  or  less  degree,  either  by  itself,  or,  as  is  more  generally  the  case,  in  union  with 
the  fi'aroid  transformation.  The  oily  matter  in  deposite<l  into  the  connective  cellular 
tissue,  giving  the  altered  muscles  a  pecidiar  3'ellowish  appearance,  and  causing  by  ita 
pressure  more  or  less  atrophy  of  their  fibres,  without  materially  diminishing  the  size 
of  the  stump. 

X.  Fracture  of  the  bone  in  the  stump  of  an  amputated  limb  is  a  very  uncommon 
occurrence,  and  presents  nothing  peculiar  either  aa  it  i'«s}>ects  ita  symptoms,  its 
anion,  or  mode  of  treatment. 

X.  Varicose  enlurj^eraent  of  the  arleriee  of  the  stump  is  extremely  rare,  only  a  few 
instances  of  it  being  upon  record.  Unless  the  disease  is  unusually  extensive,  which, 
however,  it  ia  not  likely  to  be.  nothing  need  be  done  for  ita  relief^  as  it  does  not 
generally  act  even  as  an  inconvenience. 

In  a  ease  of  this  kind,  under  my  care  in  18t0,  in  a  colored  man,  twenty-four  years 
of  age,  the  enlarfrement  began  nearly  six  years  previously  in  consequence  of  anipn- 
tation  of  tlic  lower  third  of  the  thigh  performed  on  account  of  a  gunshot  injury 
of  the  knee.  The  stump  was  exceedingly  conical,  and  a  e«)urcc  of  so  much  sutfering 
as  to  render  it  almost  iini>ossible  to  wear  an  arlificinl  limb  beyond  a  few  hours  at  a 
time.  The  femoral  and  saphenous  veins  were  excessively  enlarge<l  and  varicose, 
especially  towards  the  lower  part  of  the  stump,  where  they  formed  a  mass  fully  the 
size  of  an  ordinary  fist,  throl»biug  and  pulsating  violently,  and  emitting  the  peculiar 
whirring  sound  so  characteristic  of  aneurismal  varix.  As  the  pulsation  could  readily 
be  controlled  by  [vressure  np<»n  the  teinural  artery,  I  cut  down  iqion  that  vessel  at 
Porter's  space,  a  few  lines  beluw  Poupart's  ligament,  and  applied  a  temporary  ligsiture, 
hoping  to  elfect  occlusion :  owing,  however,  to  the  diseased  condition  of  the  nrtery, 
and  probably  also  of  the  blood,  ulceration  took  i>lace  at  the  site  of  the  ligature,  fol- 
lowed, on  the  sixth  day,  by  copious  and  exhausting  hemorrhage,  terminating  fatally 
three  days  afterwards. 

.Mr.  Cadge,  of  Norwich,  has  given  the  partienlars  of  a  remarkable  case  of  aneu- 
rlsiual  varix  found    in   a   stump  after  amputation   of  the   ankle-joint.     The   tumor, 

situated  just  above  the  internal  mal- 
leolus, iminediutely  Ix'neath  the 
skin,  was  elastic,  pulsatile,  two 
inches  in  length,  and  the  seat  of  a 
peculiar  thrill,  so  characteristic  of 
this  class  of  affections.  Compres- 
sion of  the  posterior  tibial  artcty 
readily  arrested  its  pulsation.  The 
annexed  sketch,  fig.  20^,  from  Er- 
iehsen,  affords  a  good  illustration 
of  this  extremely*  rare  occurrence. 
A  case  of  aneurism  of  the  brachial  artery  formed  after  amputation  of  the  lower 
portion  of  the  arm,  from  injury  inflicted  by  the  knife  during  the  o|)erntion,  has  Jieen 
reported  by  Dr.  (r.  W.  Sniitfi,of  rhiiufield,  Pennsylvania.  The  tumor,  upwards  of  six 
lines  in  diameter,  was  situated  about  two  inches  and  a  half  above  the  point  of  liga- 
tion of  the  artery,  and  consisted  exclusively  of  the  internal  and  middle  tunics,  the 
outei-  one  encircling  it  in  tbe  form  of  a  well-defined  ring.  As  the  stump  was  not 
sound  in  other  respects,  rcamputation  was  performed. 


Fi;;.  202. 
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n.  PermaQent  shortening  of  the  tendons  in  tbe  immediate  vicinity  of  tlie  stiuiiii  is 
sometimes  a  source  of  great  discomfort,  as  well  as  of  serious  iiitL-ifureuce  wilii  tlie 
usofulu»?ss  of  the  limb.  The  acciik'nt  is  most  liaMe  to  hfi]tpfn  in  tlif  tendons  of  tlie 
hamstring  muscles  ai\er  amputation  of  the  lea;,  and  in  the  teiido  Achillis  after  re- 
mov:il  of  the  foot  by  Chopiirt's  method.  Mucli  mny  he  done,  in  both  cases,  in  the 
way  of  prevention,  by  attention  to  position  during  the  after-treatment:  it  is,  in  fact, 
the  neglect  of  this  precaution  tliat  usually  oecasions  the  difficulty.  When  tbe  occur- 
rence is  unavoidable,  or  is  already  fully  established  when  first  brought  under  the 
notice  of  the  surgeon,  rectification  is  attempted,  generally  with  a  lair  j»rospect  of 
s»cc-es8,  by  the  snlx-utaneous  section  of  the  .shortened  ten<lonH,  and  the  subsequent 
Use  of  an  extending  apparatus,  constructed  on  the  ]>riudple  of  tiie  double  inclined 
JtUne,  with  such  mnditieations  as  may  be  re<piired  to  iulapl  it  to  ea.el]  particular  case. 
».  Ulceration  of  the  wtump  from  insutticiency  of  skin,  violent  inflammation  of  a 
diseased  cicatrice,  and  other  causes,  is  oue  of  the  most  disti-essing  of  the  Becondary 
effects  of  amputations,  keeping  tbe  parts  tender  and  luiiirfiiL  and  interfering  with  the 
Qseofan  artificial  limb,  lu  the  milder  enses  relief  is  allbnled  by  the  iii>plieatioti  of 
nitraie  of  silver,  lotions  of  aciil  nitrate  of  mercury,  and  various  kinds  of  unguents, 
along  with  leeches  and  scarifications.  Occasionally  great  benefit  is  experienced 
from  thorough  vesication  with  canthnridal  collodion.  In  obstinate  cases  I  have 
sonotimes  been  obliged  to  excise  tiie  ulcer,  eB[ieeially  wheti  it  depended  upon  the 
presence  of  a  badly  healed  cieatrire.  When  the  bone  is  in  a  diseased,  softened,  or 
C£ft.Tious  condition,  the  atfeeted  part  must  be  removed  at  the  same  time,  otherwise  the 
o  j^^ration  will  be  of  no  avail. 

Filling  up  the  gap  left  by  the  removal  of  the  ulcer  with  sound  skin  taken  from  the 
r»^^ighboring  parts  is  sometimes  advisable,  although  the  operation  is  one  necessarily 
A.t tended  with  occasional  fadure  Indeed,  such  a  result  will  almost  be  inevitable  un- 
I^^^the  bones  are  perfectly  healthy,  and  the  t  ran.'*  pi  an  ted  flap  is  very  thick  and  large, 
p»  «-o}>erly  secured  in  its  new  jilaee,  and  well  protected  during  the  after-treatment. 

Resection  of  the  stump  may  l)e  required  when  tiie  bone  is  uncovered,  or  imperfectly 
E*^«rotccted  by  soft  structures.  The  operation  is  easily  executed,  care  being  taken  to 
l*-  ^3?op  the  knife  aa  closelj'  as  possible  in  contact  with  the  bone  during  the  necessary 
*^  m  ssection,  so  as  not  to  interfere  with  any  important  vessels  and  nerves.  A  similar 
l?*~»-oceeiling  may  be  rerjnired  in  ease  of  caries,  necrosis,  or  exostosis. 

Reamputation  will  be  necessary  when  the  stump  is  so  conical  as  to  unfit  it  for  the 
•-^•-^Seof  an  artificial  limb;  when  the  soft  parts  are  seriously  diseased;  when  the  bones 
^-  ^t^  extensively-  thickened,  necrosed,  or  canons  i  and,  finally,  as  already  stated,  when 
^  ^^e  stump  is  the  seat  of  incuralile  neuralgia.  It  is  barely  possible  that  an  aneurism 
^^"Wtlie  stump  might  also  necessitate  such  a  resort.  The  operation  is  performed  upon 
^ne  same  general  principles  as  the  primary  one,  either  in  the  continuit}-  of  the  stump 
^^^  »  at  the  nearest  joint,  as  circumstances  may  demand.  The  result,  of  course,  is  not 
^^^^  Iffays  favorable,  esjieciallj'  when  reamputation  is  performed  near  the  trunk  for  the 
■*     "^lieCof  a  stump  of  the  lower  extretint^'. 

^^      f.  Malignant  disease  of  the  stum|),  in  its  primary  form,  is  imcoinmon,  but  snffi- 

"^"-^  Sently  frequent  as  n  secondary  occurrence.     Primary'  eareinnma  usually  ftpjiears  in 

^*~  lie  fcirm  of  epithelioma,  as  tlie  result  of  protracted  irritntioii  from   the  pressure  of 

^--'li*'  artificial  substitute,  ami  pursues  the  same  course  as  in  nllicr  parts  of  the  body. 

^^Secondary  carcinoma  may  take  place  either  upon  the  cicatrice  of  the  stump  or  ui  the 

^^^kin  and  areolar  tissue,  the  period  of  its  occurrence  varying,  on  an  average,  from  six 

"^^ecks  to  three  mouths  from  the  time  of  tbe  amputation.    The  treatment,  in  favorable 

^Sases,  is  by  excision  or  amputation  ;  under  opposite  circumstances,  by  palliation. 


8SCT.  Vr. — 00N8TTTUTI0NAL  EFFECTS  OP  AMPUTATIONS. 

The  most  common  constitutional  occurrences  after  amputations,  especiallj-  i>f  the 
larv;er  limbs,  are  excessive  jirostration,  traumatic  fever,  pyemia,  congestion  of  the 
limgs,  tetanus,  retention  of  urine,  and,  us  a  secondary  consequence,  hectic  irritation. 

a.  The  shoch,  consequent  upon  amputation,  is  frequently  extremely  severe,  and 
m.-jy  be  due.  either  partly  or  exelusively,  to  mere  depression  of  the  nervous  system, 
caused  by  the  extent,  violence,  and  duration  of  the  operation,  to  loss  of  blood,  or 
to  the  effects  of  ainesthetie  agents,  or  to  all  these  circumstances  combined,  .More 
or  less  nervous  depression  will  ahnost  necessarily  occur  during  such  an  operation. 
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howevt-r  alight,  but  it  gcnernlly  passes  off  withovit  any  particular  treatment,  simjily 
Tintkr  the  iufluence  of  repose,  exposure  to  the  air,  and  a  driak  of  cold  water,   lu 
the  more  severe  forms  of  the  affection,  however,  it  may  eudanger  life  by  its  loii^^ 
contiunance  or  excesa,  and  then  demands  prompt  attention.     The  most  approiinsu 
remedies  are,  lowering  of  the  head,  so  aa  to  facilitate  the  flow  of  blood  to  the  Iraim 
the  aduiiniatratiou  of  brandy  and  ammonia,  by  the  mouth,  if  the  patient  can  swallow, 
or  by  the  rectum,  if  the  power  of  deglutition  is  lost;  a  full  dose  of  moi-]>hia;  ai)d 
sinapii^ms  to  the  spine,  extremities,  and  precordial  region. 

.5.  Traumalic  feoer  generally'  sets  in  within  from  six  to  twelve  hours  after  the 
operation,  and  will  be  violent  or  otherwise  according  to  circumstances,  of  which 
the  most  important  are,  the  extent  of  the  previous  shock  and  loss  of  blood,  and 
the  temperament,  habits,  and  state  of  healtli  of  the  patient.  It  is  characterized  by 
heat  and  dryness  of  the  skin,  (la.shed  countenance,  suflusion  of  the  eyes,  bead.ache^ 
restlessness,  excessive  thirst,  rapid  respiration,  and  a  frequent,  hard,  and  irritable 
state  of  the  pulse,  attended,  when  there  has  been  much  hemorrhage,  by  a  peculiar 
jarring  impulse.  Those  sj-mptoras,  in  the  milder  cases,  will  often  speedily  subside 
spontaneously-,  but  under  opposite  circumstances  they  will  require  attention,  and,  if 
the  surgeon  is  not  fully  on  his  guard,  he  will  be  very  opt  to  do  a  great  deal  more 
than  is  either  necessary  or  proper.  The  fact  is,  this  is  not  imfrequentlj-  the  critical 
point  in  such  cases  ;  if  we  do  too  much,  the  patient  is  irretrievably  gone,  the  conse^ 
quence  being  death  either  from  exhaustion,  i)vemia,  erysipelas,  or  a  low  i$tate  of 
fever,  which  nothing  can  euro.  Hence  tlie  greatest  caution  is  to  Ije  observed;  the 
symptoms  must  be  watched,  and  the  utmost  care  must  be  taken  that  they  do  not 
deceive  us  by  their  violence,  which  is  often  feigned  rather  than  real,  and,  therefore, 
extremely  apt  to  entrap  the  unwary  and  inexperienced.  In  general,  it  will  sufllce  to 
admitdster  a  mild  aperient,  as  a  little  Rochelle  salt,  a  Seidlitz  powder,  or  citrate  of 
magnesia,  to  sponge  the  surfsice  frequently  with  tepid  water,  and  to  give  cofJiug, 
acidulated  drinks,  which  are  alwaj-s  verj'  grateful  in  these  cases.  If  the  fever 
threatens  to  bo  obstinate,  a  little  antimony  is  prescribed,  either  alone  or  in  union 
with  morphm,  to  promote  perspiration,  alla^'  the  heart's  action,  and  intluce  sleep. 
The  lancet  is  scrupulously  withheld,  unless  the  symptoms  are  of  extraordinary 
urgency,  and  the  paticut  is  very  [ilethoric,  without  having  been  weakened  "ity  shock 
and  loss  of  blood.  Then  a  vein  in  the  arm  may  be  opened,  and  the  etTect  of  the 
stream  carefully  watched,  the  bleeding  lw;ing  arrested  as  soon  as  the  pulse  evinces 
signs  of  flagging. 

Very  often  aller  amputations  of  the  larger  limbs,  especially  those  performed  for 
compound  fractures  and  dislocations,  gunshot  wounds,  and  railway  accidents,  a  low 
form  of  fever  ensues,  the  system  reacting  badly,  the  countenance  looking  jtale  and 
haggard,  the  skin  being  icterode,  cold,  and  doughy,  and  the  pulse  shattered,  with 
great  depression  of  spirits,  and  an  utter  indifference  on  the  i)art  of  the  [tatient  as  to 
his  fate.  It  is  ditHcult  to  say  what  the  re:d  condition  of  the  system  under  such  cir- 
cumstances is,  but  the  probability  is  that  the  disorder  is  mainl}*  due  to  the  loss  of 
blood  and  nervous  fluid  consequent  upon  the  excessive  shock  to  the  system  at  the 
time  of  the  accident,  heightened,  perhaps,  by  the  effects  of  the  o^wration.  However 
this  may  be,  the  system  l>eing  depressed  and  withered,  the  issue  is  usually  most 
dististrous,  very  few  jxrsons  recovering,  no  matter  what  course  may  be  adopted  for 
their  relief.  Tlie  chii'l"  reliance  must  obviously  be  upon  stimulants,  as  brandy,  quinine, 
atumonia,  and  uutriliou.s  food,  witli  opium  t<i  alia}-  pain  and  procure  sleep. 

y.  Amjiutations,  especiatly  those  of  the  tiiigli,  are  often  followed  by  retention  of 
urifWy  caused  appiu'eiitly,  not  by  any  actual  paralysis  of  tlie  bladiler,  but  by  a 
want  of  proper  volition,  the  organ  retaining  its  power,  without  the  patient  being 
aide  to  call  it  into  action.  It  usually  supervenes  within  the  first  twenty-four  houtB 
aftei-  the  operation,  and  seldom  lasts  less  than  two  or  three  days,  when  it  gradually 
passes  off.  From  what  I  have  seen  of  this  affection,  in  this  class  of  cases,  I  am  not 
disposed  to  ascribe  to  it,  as  some  have  done,  an  inllaramatory  origin :  that  such  a 
condition  occasionally  exists,  is  certain,  hut,  in  general,  I  am  sure  it  does  not. 
Knowing  how  fretiuent  retention  of  urine  is  after  this  and  other  capital  operations, 
the  attendant  should  diligently  watch  for  it,  and  promptly  use  the  catheter,  in  the 
event  of  its  occurrence. 

a.  A  not  unfrequent  event  after  amputation  is  pyemia.  Experience  shows  that  il 
is  most  to  be  dreaded  in  cases  preceded  by  extensive  shock  to  the  system ;  heuce  it 
is  very  common  afler  gunshot,  nulway,  and  steamboat  accidcuta,  atleuJed  with  cx* 
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tenBive  laceration  of  the  soft  parts,  and  after  compoiin<1  fractures  and  dislocations. 
From  an  interesting  paper  "  On  the  Causes  of  Dctith  !il\or  Aniput.-ition,"  liy  Mr. 
Thomas  liryant,  of  London,  it  a])pears  that  of  ;J(H>  casus  of  tfiis  ojieratioii  ccillected 
from  the  rec'onls  of  Guy's  Hospital,  j^vtMnia  occasioned  drath  in  42  per  cent,  of  all  the 
fetal  cases,  and  in  10  per  cent,  of  the  entire  niimlter,  tlie  firfeotioti  having  been  most  fre- 
quent after  aniputation  of  expedienej-,  ami  least  so  after  secondary  amputation.  The 
attack  general!}' comes  on  wilhiutlie  first  six  or  seven  <liiys,  beinj^  ushered  in  by  vio- 
lent rigors  alternating  with  lluslus  of  litat,  and  followed  Ity  a  had  state  of  the  slump, 
Willi  achinji  pains  in  tlie  limbs  and  joints,  excessive  thirst,  restlessness,  and  a  ten- 
denc3'  to  delirium  even  early  in  the  disease.  When  the  joints  are  involved,  there  is 
commonly  an  erysi|>elutons  blush  u|ion  the  overlying  skin,  with  great  tenderness  ou 
pressure  and  exipilsite  pahi  on  motiim.  Tiie  case  generally  proves  fatal  in  less  than 
a  week  from  its  coinraeneement,  and  examination  after  death  usuatly  reveals  the  ex- 
istence of  small  and  ill-tletined  abscesses  in  some  of  the  internal  organs,  particularly 
in  the  lungs,  liver,  and  spleen. 

The  treatment  is  by  stimulants  and  tonics,  such  as  brandy  and  milk,  quinine,  and 

opium,  given  in  large  quantity  to  support  the  rapidly  sinking  powers    of  nature. 

Mercury,  in  the  form  of  calomel,  is  sotnetimes  useful,  and  may  be  administered  in 

doses  t)f  tliree  grains  every  four,  six,  or  eight  hours,  with  a  view  to  ra[)id  but  gentle 

ptyab'sm.     The  bowels  are  moved  by  euemas,  all  active  purgation  lieing  iiiadmissilile. 

Loeully,  the  ordinary  remedies  are  employed,  gener.nlly  only  such  as  are  of  a  soothing 

ctfcaracler. 

«.  Comjesiinn  of  the  lungn^  if  not  actna!  intlammation  of  these  organs,  is  another 
eUcct  of  this  operation,  oc<'urring  either  alone,  or  conjointly  with  pyemia,  crysipelns, 
f>T  nn  adynamic  state  of  the  system^  It  generally  conies  on  in  a  slow  and  insidious 
narjDiier,  and  is  therefore  liable  to  make  serious,  if  not  fatal,  inroads  before  its  true 
r»i:m.ture  is  suspected,  none  of  the  charaeteristic  signs  of  pneumonia  being  present.  The 
ly  way  in  which  it  is  nstially  detected  is  by  auscultation  and  pereusKion,  or  by  the 
anges  perceptible  in  the  respiratory  movements  and  sounds  of  the  chest.  These 
anges  are  generally  most  CLUispieuousinthe  lower  and  posterior  portions  of  the  lungs, 
lere  the  greatest  amount  of  blood,  in  debilitated  stales  of  the  system,  is,  in  obedience 
the  laws  of  gravity,  most  liable  to  accumulate,  an<l,  conj^equentl)',  to  produce  the 
eatest  degree  of  mischief.  In  most  of  the  canes  of  pulmonary  congestion  that  1 
.ve  met  with  after  amiiutation  of  the  larger  limbs,  there  was  either  an  entire  absence 
IMiiu  and  cough,  or  these  symptoms  were  so  trivial  as,  in  themselves,  to  attract 
rdly  an\'  attention.  Tlie  patient  is  able  to  lie  upon  his  back  or  on  either  side,  and 
is  not  often  that  the  respiration  is  materially  hurried  or  embarrasseil. 
Dry  cupping,  ruljefacients,  and  blisters  are  the  most  relinltio  local  remedies,  the 
stem  being  supported  with  stiraidants  and  tonics,  aided  by  morphia  and  minute 
^jses  of  tartrate  of  autiiuouyand  potassa.  The  prognosis  is  generally  unfavoralile, 
tpoeially  if  the  disease  has  made  considerable  progress  and  the  patient  is  much 
chauated. 

{.  The  occurrence  of  irfnmm   after  .amputation    is  uncommon,   es])ecially   in  the 

**^*ore  teroijerate  regions  of  this  and  other  countries.     Mr.  Curling,  in  his  work  on 

"*-  I-  lis  disease,  gives  a  table  of  128  cases  of  traumatic  tetanus,  three  of  which  only  were 

^-^aniuHKl  by  amputation.     The  affection  is  much  moi-e  frequent  in  military  than  in  civil 

W^ ^aetice,  and  is  most  liable  to  be  prodnced  in  persons  of  a  nervous,  irritable  tern- 

^>*nuoent,  in  consequence  of  exposure  to  direct  currents  of  cold  air.     A  few  years 

^*-go  I  lost  a  man  on  the  third  day  after  an  amputation  of  the  thitih,  solely  from  this 

^"anse;  he  had  been  moved,  during  my  absence  from  the  hospital,  tt»  an  open  door,  so 

**^  to  allow  the  air  to  blow  upon  him  in  a  full  stream.    I  have  known  other  cases  liiat 

■^'^Pre  induced  in  a  similar  manner  ;  and  I  refer  to  the  fact  in  order  to  attract  s])ecial 

Attention  to  it.     The  treatment  of  this  disease  being  discussed  elsewhere,  it  is  unne- 

*5«88ary  to  refer  to  it  here. 

If.  ihrffr  im'lafion  is  observed  only,  or  chiefly,  as  a  secondary  effect  of  amputa- 
tion, Ix'ing  caused  either  by  profuse  suppuration,  or  by  a  poisoned  state  of  the  blood 
••nil  nolids,  from  shock,  hemorrhage,  or  the  absorption  of  pus.  The  symptoms  are 
CliarReteristic,  and  the  trpatment  consists  of  such  means  as  are  calculated  to  sttstain 
thp  flaauing  powers  of  the  system,  especially  quinine  and  iron,  with  aromatic  eul- 
phiirio  .acid,  milk  punch,  and  nutritious  food. 
VOL.  I. — 35 
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SECT.  Vir. — AKTIFICIAL  LIMBS. 

The  stump,  aflcM*  the  cicatrization  of  the  wouud,  graduallj'  undergoes,  as  migiit 
be  expected,  important  changes  in  it8  several  structures,  so  as  to  ndapt  it  ihehrtter 
for  the  various  liaiclships  which  it  is  destined  to  experience  in  the  daily  routine  of  a 
business  life,  and  especially  for  the  support  of  an  artificial  limb.  The  muwles, 
il(i|>rived  of  the  power  of  nK)ti<jn,  soon  become  pale  and  wasted,  and  are  evenlnally 
tiansformed  into  hunt,  rU'Uso,  cclhilo-librous  bands,  entirely  destitute  of  their  primi- 
tive properties.     The  bloodve^tsels  are  obHltnited  as  laigh  up  as  tiieir  first  Urgt 

collalerjd  branches,  and  converted  into  solid,  rigrid  cords; 
the  extremities  of  tlie  nerves  are  expanded  into  large 
bullions  masses,  of  an  elongated,  cylindrical  shjjie, 
exliibiting  more  of  a  fibrous  tlian  of  a  nervous  struc- 
ture ;  an<l  the  ends  of  the  bones  are  rounded  off,  and 
covered  in  by  a  thin  shell  of  osseous  matter,  which  thus 
effectually  closes  the  medullary  canal,  as  seen  in  fig.  203. 
The  coll nlo-adi pose  substance  gradually  disappears,  and 

f" — M^W       *''®  skin,  unless  habitually  subjected  to  pressure,  is  ren- 
vfjjj         dered  al»norraiilly  thin  and  sensitive.     These  changes  arc, 
I  t 'W         of  course,  the  work  of  time,  and  hence  they  are  alir»y* 

I  l»n|        more  conspicuous  in  proportion  to  the  age  of  the  stmap 

[,,  1^  f^  I         In  the  forearm  and  log,  tlic  ends  of  the  two  bones  ar« 

si] 
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always  united,  when  the  cure  is  perfected  by  a  kind 
osseous  bridge. 

The  i)ei'i<^id  at  which  the  stump  may  be  in  a  conditir*^  ^ 
for  the  reception  anil  support  of  an  artificial  limb 
necessarily  vary  acconling  to  circumstances:  if  the  i>; 
tion  Inis  been  widl  «loae,  and  the  cicatrization  has  got^*^' 
on  favorably,  the  substitute  may  be  used  as  early  as  tl^^^*^ 
sixth  or  ei^ifhth  week,  though  in  general  it  will  be  better  to  wait  some  time  lougf^^    ^' 
inasmuch  as  too  early  a  recourse  to  it  will  be  likely  to  render  the  paits  sore  an    -^^ 
sensitive,  if  not  the  seat  of  ulceration  and  severe  pain.     So  much,  indeed,  is  th^*^-^* 
patient's  comfort  intluencotl  by  attention  to  this  point,  that  it  is  hardl}'  possible  t^^:^^^ 
be  too  caiitiotis  respectiug  it.     The  stump  should  be  tightly  bandaged  for  scve 
weeks  previous  to  the  a|jplio!itiou  of  the  artilicuil  limb,  to  promote  the  absorption  o 
redundant  material,  and  tlms  impart  to  it  somewhat  of  a  conical  shape.     Washinj 
it  well  several  times  a  day  with  a  strong  solution  of  tannic  acid  and  alum  will  hav 
tite  elfecl  of  hardening  the  integument,  so  as  to  moderate  its  sensibility  and  preveu 
excoriation. 

Great  iraproveraeut  has  of  late  years  been  effected  in  the  construction  and  adap*— -^ 
tation  of  artificial  limbs,  and  there  is  reason  to  believe  that  the  inconvenience  a»«:-'^ 
suffering  occasioned  by  their  use  are  more  frequently  attributable  to  the  niisconducr 
of  the  surgeon  than  to  the  want  of  skill  on  the  part  of  tlie  m.inufacturer  of  the 
substitute.     It  has  on!}'  been  within  a  comparatively  recent  period  that  operator 
have   hit   upon   the  correct   iirinci])les   of   making   gowl   and   serviceable   stumps-- 
Allanson,  nearly  three-quarters  of  a  century  ago,   understood  the  subject  muc 
bettor  than  it  lias  iK-eti  urulerstood  since,  if  we  except  the  last  twenty  or  twenty-fii'i 
years.    lie  strongly  iusi.sted  upon  a  long  ami  well-shaped  stump,  and  exerted  himsel: 
with  great  ability,  but   in  vain,  to  induce   the  profession  generally  to   follow  his 
example.     The  happy  changes  lately  introduced  into  this  department  of  operative 
surgery  are,  I  lielievc,  mainly  due  to  the  manufacturers  of  artifici:il  limbs,  who,  with 
an  ingenuity  and  perseverance  worthy  of  so  good  a  cause,  have  reduced  the  whole 
process  to  one  of  jtrinciples   founded  upon   the  study  of  anatomy  and  mechanical 
philosophy.     It  would  ho  <Iifficnlt  to  conceive  of  any  apparatus  more  beautiful  in 
its  construction,  or  more  admirably  adapted  to  th(*  end  proposed,  than  the  artificial 
substitutes  manufactured  in  this  country.     Combining  lightness  with  strength,  an«i 
neatness  with  symmetry,  they  are  worn  with  great  comfort  and  satisfaction,  an.l  are 
apparently  as   perfect  as  any  piece  of  mechanism  of  the  kind  can  well  be  made. 
The  joints,  constructed  on  the  principle  of  the  ball  .and  socket  articulation,  are 
situated  at  the  proper  points,  and  their  surfaces  move  upon  each  other  with  great 
accuracy  and  facility,  through  the  intervention  of  cords,  wires,  springs,  and  levers, 
the  whole  arrangement  being  a  close  imitation  of  the  natural  muscles  and  tendons, 
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I  shape,  at  least  in  position  atid  function.     Tlie  socket  is  matle  with  Rpocial 
>tly  fitting  the  stump  in  every  [Kirtion  of  its  extent,  iitid  is  nx'll  [tadiU'd  to 
frictiun  ami  excoriation,  tin-   pressure  lioing  (iitfuseil 
entire  circumference  of  tlic  slump,  while  flu-  extreiuUy  Fijj.  204. 

tier  is  perfectly  frei?  in  the  ijiterior  of  the  fMnner.    The 
cut,  tig.  204,  attorda  a  good  ilUistratioJi  of  this  appa- 

ible  the  patient  to  wear  his  artificial  limb  with  cora- 

conveidence,  it  is  necessary  that  he  slioidd  have  a 

>g  stump,  well  covered,  perfectly  even,  and  of  proper 

ing  neither  too  square  and  Uealij-  on  tlie  one  liaml,  nur 

and  conical  on  tlie  ijther.     A   short,  thick,  ill-formed 

I  a  great  evil,  from  which  the   patient    ran    promise 

BO  good;  on  the  contrary,  it  can  hardly  fail  to  he  a 

source  of  annoyance  and   pain,  hecoming  sore  find 

ed  under  the  slightest  exercise.     The  dvity  of  the  snr- 

erefore,  is  one  of  great  responsibilitj-,  and  cannot  he 

;ed  without  properly  weighing,  in  every  instance,  the 

I   consequences  of  the  operation.     When   lie  has  his 

lis  invariable  aim  should  be  to  makft  a  long  stump,  so 

>rd  an  abundant  leverage  and  support  for  the  artificial 

nee.     In  the  leg  and  thigh  its  length  sjiotdd  not,  if 

i  Vie  less  than  nine  or  ten  inches ;  hence  the  place  of 

for  the  former,  should  he  only  alwmt  from  three  inches  to  three  inches  and 

bove  the  ankle,  and  for  the  latter  about  the.  same  distance  above  the  knee, 

;  always,  however,  by  any  means,  in  the  power  of  the  surgeon  to  select  tlje 

kere  lie  might  otherwise  cut  off  the  limb,  jind  he  nuist  then  be  contented   in 

as  much  substance  as  he  can.     If  the  leg  is  amputated  very  high  up,  the 

Df  the  body  may  be  supported   upon  the  knee,  es])eciftlly  if  the  patient's 

isition  is  such  as  to  prevent  him  from  wearing  an  expensive  substitute,  and 

n  be  the  more  necessary  because  it  is  often  very  difllcult,  if  not  impossible, 

erve  the  atraightness  and  flexibilitj'  of  the  joint  in  the  event  of  a  very  short 

vn  account  of  its  incessant  tendencj'  to  rotnietion  and  anchylosis.     It  is  for 

ion  that  some  surgeons  have  advised  anipntation  of  the  thigh  just  above  the 

len  accident  or  disease  interferes  witli  the  formation  of  a  suitable  ^tump 

but,  if  we  consider  the  difference  in  the  danger  of  the  two  operations,  we 

hesitate  before  we  give  our  sanction  to  such  counsel,  not  forgetting  that  the 

eases  with  every  inch  the  nearer  the  knife  approaches  the  Irunk,     In  ninpu- 

r  the  thigh,  the  principal  pressure  of  the  arliflcial   limb  upon  the  stump  is 

rated  near  the  body,  but  care  is  taken  not  to  afiply  any  direct  pressure  tn  the 

D,  lest  it  should  produce  excoriation. 

amputation  at  the  hip-joint  an  artifif*ial  limb  can  only  be  worn  wtlh  the  aid 
*a-percha  stump,  about  ten  inches  in  length,  firmly  seeuretl  nmnnd  the  pelvis 
«d,  well-lined  girdle.  With  such  a  contrivance  very  little  difficulty  is  expe- 
|n  walking, 

llpntations  in  clitldren,  the  development  of  the  limb  is  always  partially 
so  that,  by  the  time  the  individual  attains  his  full  stature,  it  will  he  several 
borter,  as  well  as  thinner,  than  its  fellow  of  the  opposite  side.  Now,  sur- 
applying  this  knowledge  to  araputntions  of  the  inferior  extremit}-,  have 
that  it  should  never  be  out  off  helow  the  knee,  but  at  the  lower  third  of  the 
the  ground  th,it,  if  this  precaution  be  neglected,  one  knee  will  ultimtitely 
pted  a  considerable  distance  above  the  other,  thereby  imparting  to  the  aall  a 
grotesque  appearance.  Kxpcritnoe,  however,  hns  shown  that  amputation  of 
"even  if  the  stnmp  is  only  a  few  inches  in  length,  instead  of  being  an  objcc- 
decided  advanlnge,  the  limb  thus  affording  a  much  longer  leverage  than 
is  cut  off  tlirongh  the  tliigh,  for  the  ada[)iation  of  the  .artificial  substitute, 
^oint  of  which  can  always  be  made  to  correspond,  in  situation,  with  that  of 
d  limb.  Moreover,  by  adopting  this  procedure,  the  weight  of  the  body, 
the  stump  is  not  too  long,  is  supported  upon  the  knee;  another  most 
it  desideratum  un<ler  sm-h  circumstanfes. 

r,of  Rochester,  lias  devised  an  artiflcinl  limb,  which,  in  addition  to  the  onlinary 
of  such  a  contrivance,  admits  of  lateral  motion  at  the  ankle,  in  iniitat  ion  of  the 
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natural  juint,  nii^l  i^,  in  all  respects,  constructed  upon  strictly  auatoniical  ijrlii(-i|ilt  ~ 
The  ariiliciul  k*^  >>f  Dr.  Hynl,  of  Buliiinuro,  has  the  juivuutsiiiio  of  atfor'liug  |n!iikt 
Tentilation  to  tlii.*  iucloued  »tum|),  tluis  keeping  it  coi>»tiiiitly  iit  uu  cvcu  lt-iu|ivratuiv 
tlirougli  tlte  prooL'Hs  of  iti»t!tisible  evaporutioit  Irorii  tlio  surface. 

Tlic-^  niiiiexerl  drnwiiii;,  lig.  205,  conveys  u  good  idea  of  llic  artiflcial  limb  uxualiv 

worn   by  ll»e  lalMjring  classes  after  the  loss  of  a  leg  or  thigh.     It  may  Ix;  madiMm- 

light,  and,  if  the  stuni|)  be  of  proper  length,  ailbnls  an  admiruble 

Fig.  305.  suhslitute,  tite  itersmi  being  able  to  walk  nearly  with  the  sauii- 

facilily  n.s  in  tiie  natural  state. 

Various  atteiui)ts  have  been  made  to  construct  artifieial  hiiDiix 
and  arms,  and  there  are  now  a  great  many  of  these  eontrivamw 
in  tliG  siiops,  whieh,  in  point  i»f  neatues.s  nnd  adaptability,  leavt 
Uurdly  anything  to  be  desiiVfl  opon  the  subject.  Fig.  206  aifonls 
uu  illustration  of  such  a  limb. 

Fig.  200. 


BBCT.  Vnr. — MORTALITT  AFTER  AMPfTATtONS. 

The  mortality  from  ntnputations  i.s  so  niueh  iiilbienced  by  extraneous  and  intrinsit 
circiimHtiinees,  and  rcipiiressueh  a  vast  amount  of  slatistieal  material  foroompari»oiC]^ 
and  ci'Utrasl,  that  it  is  extremely  diftieidt,  if  not  impossihlo,  in  the  existing  ^late  of 
the  scionc-e,  to  arrive  at  any  satis^faetory  eonclusious  rej^pecting  it.  It  has  long  bc«-ti 
known  linit  the  dntto;er  of  the  oiwrntiou  is  always  greater  in  proportion  to  its  prox- 
imity to  the  trunk  and  the  size  of  the  limb.  Ueuee,  amputation  of  the  leg  is  less 
hazardous  than  ninpiiintion  of  the  thigh,  and  of  the  tliigh  in  its  continuity  than  of 
the  thigh  at  the  liip-joint.  The  mortality  of  the  operation  is  also  greater,  as  a- 
general  rule,  in  hospit.d  than  in  [irivate  practice,  in  military  than  in  civil  pnictice, 
and  in  private  practice  in  cities  than  in  the  country.  Amputations  on  aco«innt  of 
railway  acci<lents  are  extremely  dangerous,  and  are  linhle  to  be  followed  Ity  the 
worst  consequences,  even  in  subjects  perfectly  healthy  at  the  time  of  the  accident, 
owing  to  til e  exce«Hive  tendency  to  mortification  and  pyemia. 

The  ciicuin'<tances  which  mainly  influence  the  mortality  after  amputation  m.'iy 
convenicntly  l»e  arranged  into  four  classes,  the  first  of  which  refers  to  tlic  age,  pre- 
vious health,  and  social  position  of  the  p.itient ;  the  second,  to  the  causes  nece4«i- 
latiiig  the  operati<m;  the  third,  to  the  nature,  seat,  and  extent  of  tlie  operation;  and 
the  last,  to  the  atVor-treatment. 

I.  It  will  readily  be  grnnted  that  the  condition  of  the  palient  at  the  time  of  tho 
accident  rendering  amfjiitation  necessary  must  exert  an  im|>oitant  influence  upon 
hiM  fate.  If  he  is  old,  broken  in  constitution,  or  in  a  state  of  poverty,  so  as  to  pre- 
clude the  |)ossibility  of  nnseiving  projwr  attention  after  the  operation  has  l«een 
performed,  the  chances  are  that  he  will  die,  either  from  sliock,  erysipelas,  pyemia,  or 
congestion  of  the  lungs.  Tho  previous  state  of  his  health  exerts  no  little  influence 
upon  the  recovery;  not,  perhaps,  however,  to  the  exti-nt  that  is  gt-nerally  imagined. 
A  person  who  is  in  bad  health  at  tlie  time  he  is  severely  injured  cannot  be  exp«H'te<i 
to  bear  tlie  slioek  of  an  amputation  witli  the  same  impunity  as  one  whose  health 
IS  good.  The  system.  cxhansle<l  by  previf)Hs  sntreriiig.  is  ill  ipiaiitied  in  sncli  a  case 
to  rea«'t  favoral>ly  aflcr  the  nervon«i  deprension  consi-qnent  n|ton  the  operation. 

Age  also  exerts  considerable  influence  over  rocovory,    ChiUlroi  gwacAUv*  bear 
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I  amputation  better  than  aiUilts  niid  eUk'i-ly  persons,  being  less  stiliject  to  attacks  of 
i*rysi|)elaa  Ami  pyemia,  and  makiii{»  a  more  rapid  recovery.  Tiie  parts,  too,  iinite 
more  frequently  U\  tlie  lirst  intention.  At  tiie  llopitnl  dc-s  Enrants  in  Paris,  Girt- 
sant,  wiio  annually  performs  from  liftmen  to  twt'iity  opcriitvonw  of  this  tiind,  including 
"Ui  tlje  larger  limbs,  and  also  occasionally  the  hip  ami  slioulder  joints,  loses  not  more 
than  one  out  of  about  nine  cascH.  He  ascribes  his  extniordinary  success  mainly  to 
tvio  circumstances  ;  lirst,  a  tborongh  preparation  of  the  system,  and,  secondty,  the 
use  of  an  abundance  of  good,  whotesonie,  and  nutritious  food  immediately  after  the 
operation,  on  the  well-known  principle  tluit  children  do  not  tolerate  ai>stinence  nr-arly 
80  well  as  adults.  It  should  be  added  that  nearly  all  the  cases  in  this  institution 
demanding  amputation  are  of  a  scrofuhius  nature. 

The  sociid  position,  or  the  haliits  and  <3ccupation  of  the  patient,  roust  materially 
iiifliience  the  result  of  an  iuuput-jtiou.  The  poor  man  cnnnot  coinmuud  the  same 
L'nre  iind  attention  as  the  rich  ;  he  nfton  sutlers  for  want  of  proper  food  and  nui'^ing, 
an«l  even  medicine,  at  a  time,  perhaps,  when  he  is  most  in  nee<l  of  them,  and  there  is 
no  (ioubt  that  many  patients  perish  frrmi  this  cause  alone  that  might  otlierwise  be 
saved.  Intemperance  in  enting  nnd  drinking,  and  unwholesome  occupations,  must 
necessarily  proiluce  a  prejudicial  eJfcct  upon  the  result. 

2,  Tlie  inllucnce  of  the  caxtiten  necessitating  amputation  has  long  been  a  stdijcct 
of  remark  on  t lie  part  of  practitioners,  botli  in  private  ami  ])iibl(e.  Tints,  it  is  an 
establihhwl  fact  liiat  a  person  who  undergoes  ainputation  of  one  of  Hie  larger  limbs 
on  account  of  a  severe  injury,  as  a  compoiuul  fracture,  or  a  Inceraled  and  contused 
wound,  is  much  more  likely  to  perish  from  its  efl'ects  tlian  one  wjio  loses  a  limb  on 
account  of  chronic  disease.  The  system,  in  the  former  case,  deejily  depressed  liy 
the  shock  of  the  accident,  often  reacts  very  slowly  ami  imperfectly,  and  is,  Uierefore, 
ill  prepared  for  the  approaching  ordeal  of  another  violent  commotion,  tlie  effect  of 
'^liich  is  felt  by  every  organ  and  tissue  of  the  L>f)iiy.     In  disease,  on  the  contrary, 

»tlic   constitution,  although  f>erLap8  extensively  imjilicnled,  has  become  inui'cd   to 
suffering,  and,  miless  too  much  prostrated,  wjU  generally  be  immensely-  benefited  by 
the  removal  of  the  ollending  parts.     The  chief  exception  to  this  luie  is  in  maligiumt 
•^flections,  in  which,  in  cunscquence  of  the  vitiated  state  of  the  solids   and  fluids, 
^'DpUtation  is  often  followed,  and  tliat  very  rapidly,  by  the  worst  results. 
—^        3.   In  Considering  the  probable  result  of  a  case  of  amputation,  we  must  not  forget 
■  fco  take  into  view  the  nature,  seat,  and  extent  of  the  opi'rafwn.     Experience  has 
I      proved  that,  in  civil  practice,  primary  amputation  is,  other  things  lieing  equal,  a 
"ccidedly  more  dangerous  i>rocedure  than  sec-ondary.     The  very  fact  that  such  an 

»5*l*eration  is  required  shows  that  the  aceident  for  which  it  is  performed  must  have 
•**H»ii  a  severe  one,  involving,  perhaps,  the  most  dreadful  lesion  of  the  bones,  muscles, 
J^^ifits,  and  bloodvessels,  with  frightful  depression  of  the  nervous  system.  Now,  it 
^   Hiirely  impossible  that  a  patient  thus  eirciinistanced  should   be  in   a  favorable 

|*^onflition  to  submit  to  another  violent  shock,  such  as  must  nei'essarily  attend  the 
J"^itioval  of  the  aflected  limb,  within  a  short  time  after  reaction  has  been  established. 
*  "e  statistics,  both  of  private  aud  hospital  praclice,  in  America  and  Euro[)e,  are 
^'['^eisive  upon  this  subject,  proving,  beyond  the  possibility  of  doubt,  a  greater  nu»r 
f**Uty  after  primary  than  secondary  amputations.  Thus,  of  ifi<\  primary  amputations 
[***  the  thigh,  leg,  and  arm,  performed  in  four  American  hospitals,  157,  or  34.21  j)er 
i*^*^nt.,  teiTniuated  fatally,  while  in  174  secondary  ones  the  number  of  deaths  was  73, 
***■  in  the  ratio  of  41.9,5  per  cent. 

In  military  ])raetice,  on  the  eontrar}*,  the  resnlts  of  amputations  are  reversed,  the 
^£*''i»nar3-  being  incom])arnbly  more  favorable  than  the  secondary.     This  has  been  the 
HF^^Sidt  of  the  experience  of  surgeons  in  all  ages  aud  in  all  countries  since  the  mven- 
B~**>ii  of  giinpowdcr.     Larrey  and  Guthrie  saved   three-fourths  of  their  cases  after 
J^*5'^*"7  operations,  and  the  returns  of  the  British  surgeons  in  the  Crimea  are  of  a 
^^ftiil.Tr  character,  although  the  rate  of  moHality  here  was  considerably  higher,  owing 
^^  the  fact  that  most  of  the  wounds  were  inflicted  with  the  conical  b.all  ;  whereas  in 
^"e  canipaicns  of  Bntiapnrte,  and  in  the  Peninsular  war,  they  were  made  with  the 
*"OQnd  ball,  the  effects  of  which  are,  as  a  general  rule,  much  less  destructive  than 
^^ose  of  the  former.     The  observations  of  European  surgeons  in  regard  to  the  supe- 
riority of  primary  over  secondary  amputations  were  abundantly  A-erified  during  our 
*»te  war,  on  both  sides  of  the  line. 

The  differences  between  the  results  of  priraary  and  secondary  amputations  in  civil 
military-  practice  are  no  doubt  due  to  tliw  circumstances  under  which  they  are 


performtfl  ami  tlic  causes  which  K-afl  to  their  necessity.  In  the  flrst  place,  tlieie  is 
geuernlly  less  shock  in  injuries  rec«'iv<d  on  the  Held  ot*  hattle  than  in  those  rec<'ived 
in  civil  lile.  {secondly,  the  Koldier  usuiilly  submits  to  the  removal  of  his  iimli  with 
greater  suug-IVoid  tiian  the  civilian,  and  often  glories  in  his  loss,  believing  that  the 
world  will  regaid  it  as  an  evidence  of  iiiii  prowess  and  patriotism;  wliefcas  the  latter 
finds  in  his  niihioitune  nothing  but  regret  and  ju'ivate  ealamil}'.  Thirdly,  the  ope- 
ratinn  is  commonly  more  promptly  pertbnned  in  military  than  in  civil  practice. delay, 
in  the  latter  case,  being  frequently  occasione<l  by  the  doubts  of  the  surgeon  and  tlie 
interference  of  the  patient  and  of  his  friends  j  and,  lastly,  a  soldier  has  not  much 
chance  of  recovery  from  an  amputation,  when,  an  attempt  bciug  made  to  save  liis 
limb,  he  is  subjected  to  rough  and  tedious  transportation,  and  is  afterwards  oldiged, 
when  the  operation  has  been  performed,  to  breathe  the  contaminated  atmosphere  of  a 
crowded  hospital,  tenanted  by  persons  borne  down  by  similar  accidents-  Under 
such' circumstances  the  mortidity  from  erysir>ela6,  p^'emia,  and  typhoid  fever  will, 
other  tilings  being  equal,  be  much  greater  than  in  private  practice.  Faure,  from 
the!4e  and  other  causes,  lost  270  out  of  300  8ccondai;y  amputations  consequent  upon 
iujuiies  rcHieived  in  battle. 

The  size  and  situation  of  the  wound  exert  an  important  influence  upon  the  recov- 
ery.    Here  again  the  statistics  furnished  by  various  nulhorilies  are  most  eloquent 
and  decisive.     The)'  have  conclusively  established  the  fact,  now  regarded  as  a  grt>at       i 
general  law,  that  the  larger  the  wound  is,  and  the  nearer  it  is  to  the  trunk,  the  greater 
is  the  danger  to  life.     Thus,  Malgaigne,  in  bis  statistics  of  amputations  of  all  kinds      i 
in  the  hospitals  of  E'aris,  found  that  the  mortality  after  the  removal  of  the  great  toe     ^ 
was  in  the  ratio  of  one  to  six,  whereas  that  of  one  of  the  smaller  toes  was  only  as    ^ 
one  to  twenty-six.     In  amput.ntions  of  the  foot  the  proportion  of  deaths  was  about  ^ 
twenty-Bve  per  cent.,  of  the  leg  fifty-six  per  cent.,  and  of  the  tbij'h  sixty -two  per  — ^ 
cenL     These  results  have  been  abundantly  verilie<l  by  the  statistics  of  other  institti-— • 
tions,  as  well  as  by  those  of  military  and  private  experience,  and  they  are  full  of 
interest,  as  establishing  a  Inw,  which  should  never,  if  possible,  be  violated. 

The  causes  which  induce  this  dilference  in  the  larger  and  sm.-dler  amputations  a 
chiefly  shock,  hemorrhage,  pulmounry  congestion,  pyemia,  erysijiclas,  profuse  suppu— ^ 
ration,  and  gangrene  of  the  stump.  Tetanus,  too,  is  more  frequent  after  the  fornici — % 
than  the  latter,  although  the  mortality  from  this  affection  is  not  great  under  any  cir — j 
cumstuuces,  especially  in  the  more  temperate  regions  of  this  and  other  countries.  It-cJf 
is  Certainly  not  ditiicult  to  understand  the  reason  why  the  removal  of  a  large  lirab'^cS 
should  be  attended  with  so  much  more  risk  than  that  of  a  smnll  one.  In  the  fonne 
case,  the  patient  has  to  contend  not  only  with  the  shock  of  the  accident  necessita- 
ting amputation,  which  is  often  of  itself  almost  suQicient  to  destroy  him,  but  as  soon 
as  i-eaction  is  established  be  is  subjected  to  another  source  of  depression,  perhaps 
almost  equally  great,  from  the  operation,  frequently  involving  copious  hemorrhage, 
and  liable  to  Ihj  followed  by  profuse  suppuration  and  high  febrile  excitement,  all 
ten<ling  to  liepress  and  exhaust  Die  vital  powers.  In  the  latter,  on  the  contrary, 
there  is  little  or  no  shock,  either  from  the  accident  or  the  operation ;  the  loss  of 
blood  is  inconsiderable ;  and  the  iuflymmatory  effects,  local  and  constitutional,  are 
comparatively  trivial.  In  short,  there  is  no  disorganization  of  the  bloo«l  as  there  is 
in  the  former,  and  hence  no  predisposition  to  ]»yemi{i,  or  purulent  infection,  and 
pulmonary  congestion,  which  are  a  source  of  so  much  mortality  after  the  largo  am- 
putations i>erfonned  fur  severe  injuries. 

The  result  of  an  amputation  may  l)e  materially  affected  by  the  situation  at  which 
the  bone  is  divided.  Experience  has  shown  that,  iu  the  femur,  tibia,  and  hunierns, 
more  particularly,  the  danger  is  much  greater  when  the  bone  is  sawed  through  its 
shaft  than  when  it  is  cut  off  at  its  articular  extri'mity,  owing'  to  the  injury  inflictt>d 
upon  the  en<bisteura,  and  the  consequent  liability  of  this  membrane  to  diffuse  sup- 
puration, phlebitis,  and  erysipelas,  followed,  not  unfrequently,  by  pyemia  in  its  worst 
form, 

4,  Finally,  it  needs  no  labored  argument  to  prove  that  the  mortality  from  ampu- 
tation uiusl  l)e  materially  affecte<l  by  the  nature  of  the  oflvr-trt'alivpnt.  That  many 
persons  perish  after  such  an  oj^eralion  from  sheer  neglect,  bad  nursing,  or  bad  sur- 
gical management,  is  a  fact  too  well  known  to  require  comment.  This  is  true  both 
of  j)rivnte  and  of  hospital  practice,  but  the  remark  applies  with  increased  force 
when  it  is  made  with  reference  to  mililarj-  practice,  which,  however  well  the  surgical 
staff  of  an  army  may  be  organizetl.  must  often,  fi-ora  the  very  neee.s-sity  ol 
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cumBtaiice^  in  which  the  opernlions  are  performed,  uud  the  difllculty  of  conducting 
the  aftcMreatmeiit  iu  a  proper  ami  satif^fjictor^-  iiiniiiier,  bo  followed  by  the  most 
rlit>asti-ou8  results,  many  lives  being  lost  that  might,  muler  mure  auspicious  circuin- 
(stauees,  as  to  locnlily,  comlort,  and  convenience,  lie  tiiivett.  The  state  of  the  utmos- 
{^he^e,  as  it  respects  purity  and  teiniR'mture,  the  prevalence  of  epidemic  diseases, 
mental  depression,  want  of  proper  diot,  severe  depletion,  and  inattention  to  the 
dresnings,  all  exert  a  more  or  less  powerlul  tutit»euee  upon  the  issue  of  such  an  ope- 
ration. The  crowded  wards  of  hospitals  in  large  cities,  iiicessiuvtly  pervaded  by  foul 
air,  are  notoriously  pivjudtcial  tu  recovery  ailer  amputations;  gangrene,  exhausting 
suppuration,  erysipelas,  and  pyemia  are  the  common  lot  of  such  [)atient8,  and  the 
consequence  is  that  many  of  them  perish.  Hence  it  is  that  private  practice,  espe- 
cially that  of  the  country,  always  shows  a  much  more  favorable  result  than  that  of 
large  public  institutions,  or  that  of  large  towns  and  cities.  Puring  epidemic  diseases, 
the  percentage  of  deaths  from  ftra|iutations  always  exhibits  a  great  increase;  for  it  is 
then  that  patients  are  partieulurly  pioue  to  erysipelas,  pyemia,  and  contjestive  pneu- 
monia. Starvation  and  depletion  are  a  serious  source  of  mortalit}'  after  this  ope- 
ration, establishing,  aa  they  do,  a  tendency  to  purulent  iiifeetiun  and  to  a  typhoid 
state  of  the  system,  from  which  often  no  stiraulaTita,  however  powerful  and  well  di- 
re<'ted,can  afterwards  rouse  it.  1  regard  such  treatment  after  am|iutation  of  a  large 
Uiub,  aa,  indeed,  after  every  other  capital  operation,  as  a  great  evil,  and  one  which, 
in  my  judgment,  demands  thorough  reform  on  tlie  part  of  our  civil  and  military 
practitioners.  Finally,  I  may  mention,  as  another  source  of  mortiUity,  want  of 
attention  to  the  dressings,  which,  if  allowed  to  remain  on  too  long,  not  only  taint 
the  surrounding  atmosphere,  but  iavor  the  absorptiou  of  pus,  much  to  the  detriment 
Loth  of  the  part  and  syslem. 

Sfatistica. — I  subjoin  the  following  summary  of  the  statistics  of  amputations  per- 
formed at  the  Peuusylvauia,  New  York  City,  Massachusetts  General,  and  Itoston 
City  ITospitals,  because  it  seems  to  place  the  whole  suliject  of  the  mortality  after 
lhe«e  operations  in  a  clear  and  sjitisractoiy  light.  Tlie  table  was  constructed  by  Dr. 
Jnmes  R.  Chadwick,  of  Boston,  and  embraces  the  results  of  1370  cases,  of  which 
384,  or  28  per  cent,  proved  fatal. 


™     Shoulder-joint 
-A.mi.  ........ 

forearm 

Hip-joint 

I*  high' 

Kjjee-joint . . . 
Ijegr 


Ptima.tj  traamtUc. 


1 ' 

n 

^ 

I 

1 

=; 

o 

I  I' 


31 
lOfl 

117 

68 

2 

135 


20 
10 

^\ 
m 

8 
79 


41 

123 
131 

6 
120 

S 
214 


48.78 
18.11 
10.68 
100 
61.66 
60.00 
80.91 


Saeandarj  traainaUe. 


1 

8 
17 

21 

24 


8 
13 

7 

34 


60     87 


13 

51 


430,  1»U   (S38|  81.03  i    125     83,  SOU  39.00 


Pathological. 


•^1 


6  50 

20  41.87 
2»  25 

11 

88 
88 

4dl  50 

2 
188 

97'  88.14 

V 
148 

151 
441 
461 

2 

aso 

11 


20.60 
13.JW 
17.89 
0 
22.03 
80.86 
1701  15.88 


423;  102    524,  19.46 


The  most  extended  statistical  tables  of  amputations,  both  primary  and  secondary, 
that  have  yet  been  furnished,  are  those  of  Mr.  James  R.  Imne,  of  London.  They 
embrace  an  aggregate  of  f)S5l  eases,  derived  from  various  .sources,  civil  and  military, 
private  and  hospital,  European  and  American,  and  may,  therefore,  be  regarded  as 
vxhibiting  a  very  fair  view  of  the  mortality  after  these  operations  in  ditfcrent  parts 
of  the  world. 
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Jn  the  American  Jouniul  of  the  Medical  Sciences  for  October,  18C7,  Dr.  S.  W,  G 
published  the  6tatititii.s  i>f  13,514  amputations  for  gunshot  iujuries,  and  since  t 
date  he  has  materially  udded  to  the  number,  as  will  l.e  seen  from  the  sulijoiiied  taU 
comprising  an  aggregate  of  15,763  cases,  derived  principally  from  the  late  milil 
hospitals  of  the  United  States,  the  Austrio-Prussian  campaign  of  1866|  and  the  wars 
in  the  Crimea,  Schleswig-llolstein,  and  Italy. 

Ampul  a/ions  for  Ounshot  Injuries. 
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in  'treat  Britain,  wns  iiluced  in  n  vuiy  s^trikiiitr  point  M'  x'ww  iu  IHH)  liy  tiie  rt'soarclies 
CP'C  tli«'  lati'  Sir  James  Y.  isimpsuu.  Tlie  results  olitainetl  by  him  may  be  arranged  in 
t;,^.l)ular  form. 
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The  results  of  the  tables  of  Mr.  Lane  show,  it  will  he  perc'eive<t,  in  their  aggreijate 
relHtions, a  mortality  of  :j('».;>2  por  cent.,  or  one  death  in  every  2.7  ptrsons  stilyectfd  to 
O|»eri\tion.  Of  the  l.'HU  cusi^s  in  tlie  fonr  American  hospitals,  3H4  died,  giving  a  mor- 
tality of  28  per  cent.,  or  one  in  every  3.5.  Of  tiie  rv2*i4  amputation.s  analyzed  by  Sir 
James  Y*.  Sim])8on,  17'54,  or  2h  per  cent.,  proved  fatal,  thereby  affording  a  ratio  of 
one  in  3..5 ;  while  the  mortality  after  amputation  for  gunshot  injuries  was  46  per  cent, 
or   one  in  every  2.17  cases. 
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CHAPTER    XIX. 

EXCIBIOX  OF  BONES  AND  JOINTS. 

The  term  excision  eervce  to  denote  the  removal  of  a  bone,  whether  in  its  con- 
ri^^uityor  at  its  extremity,  whether  it  be  limited  to  a  portion  of  its  extent  or  embrace 
^'**  t,otality.  When  only  the  head  of  a  bone  is  conc-ernt'd  in  the  operation,  the  word 
'"^^^apitation  is  oecasioually  used,  anrl,  aa  meaning  the  same  tiling,  some  authors  have 
*^*io|jted  the  name  of  exsection,  wliile  otlier.H,  eHi»c'cially  the  French  and  German 
**^»*Sf:;ons,  employ  that  of  resection.  Excision  diHers  from  amputation  in  this,  that, 
^Uile  in  the  latter  the  bone  is  removed  along  with  liie  soil  piirln  whicii  snrrourid  it, 
^^  the  former  the  bone  alone  is  cut  away,  tlie  integument,  muscles,  and  other  tissues 
*-*^icig  retainetl,  in  order  that  th<'y  may  contribute  to  tlie  future  usefulness  of  the  limb; 
*-**■?  la  other  and  more  coni[)rehenMive  latigtiage,  while  in  the  one  case  alt  the  .structm'cs 
^*^  destroyed,  in  the  other  as  many  of  them  as  possiltle  arc  presei'veil.  Hence  this 
^^partmeut  of  snrgeiy  has  very  appropriateh'  been  ilenomiuateil  conservative  siu-gerj-, 
^*^<i  it  is  most  gratifying  to  know  that  it  constitutes  one  of  the  leading  characteristicg 
^'^  the  healing  art  of  the  present  day.  It  is  not  to  be  expected  that  excision  of  the 
^**^>ie3  and  joints  will  ever  entirely  supersede  the  necessity  of  amput.ntion,  for  so  lon^ 
^j*  the  various  tisanes  of  the  body  are  subject  to  disease  and  accident,  so  long  will 
^hej  require  removal  hy  the  kidfe  in  order  to  prevent  the  extension  of  tbeir  elfects; 
^^  t  that  tbe  fre<|nency  of  the  operation  will  eventually  lie  greatly  diminished,  the 
^Jjerience  of  the  last  twenty  years  abundantly  attests.  Conservative  surgery  is 
^^'•ill  in  its  infancy,  and  it  is  needless  to  conceal  the  fact  that  it  will  take  a  long  time  to 
^^termine  its  legitimate  limits. 

-Although  incidental  mention  of  excision  of  the  bones  occurs  in  the  writinga  of 
^^»ne  of  the  earlier  surgeons,  yet  it  is  probable  tliat,  if  such  an  operation  was  ever 
*^rformed  by  them,  it  was  in  great  measure,  if  not  entirely,  limiteil  to  the  removal 
r**  the  protruding  ends  of  fractured  bones.  Ilowei'er  this  may  be,  it  is  certain  that 
^**«?re  is  no  well-antfumlicaled  case  of  excision  of  tlie  heads  of  any  of  the  bones  until 
♦  vF*'"'  ^*^''^"  ^'''*  Filliin«  *^f  Northwich,  removed  those  of  the  knee-joint.  8oon  after 
^tiis  a  similar  service  was  performed  for  the  superior  extremity  of  the  humerus  by 
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Vigaroux,  David,  and  "White.     In   ITSl,  Mr.  Park,  of  Livfrj)f>ol,  repeated  FiUdn's 
operation,  aiid,  from  the  gratilying  success  attending  it,  he  Mas  led  to  propost  iw 
extension  to  all  the  principal  articulations,  mucli  to  tiie  snqirise  of  must  of  tik& 
contemporaries,  wlio  looked  upon  the  measure  ab  harsh  and  reckless.     Tliecouse- 
qiieiice  was  that  the  proceeding  met  with  much  opposition,  and  it  might  even  I 
lieen  entirely  lost  siglit  of  if  it  bad  not  been  for  the  boldness  and  skill  of  Mor   _ 
the  cldiT,  of  Bar-sur-t)rnjiin,  who,  towards  tbe  close  of  the  last  century,  exseoled.  in 
rapid  succession,  the  articular  extremities  of  the  shoulder,  knee,  and  elbow.    The 
success  of  the  French  surgeon  was  followed  up  by  that  of  his  son  and  sutxTssor,    I 
who  obtained  great  celebrity  for  his  ojjerations  upon  tlie  joints,  attracting  patieuts  from    I 
all  parts  of  France,  and  who,  at  various  intervals,  embodied  the  results  of  his  obstna- 
tion  and  experience  in  separate  monographs  addressed  to  the  Academy  of  Suigerj' 
at  Paris  and  other  learned  societies.     In  the  early  part  of  the  present  centurj-ex-    | 
cision  of  the  joints  received  a  powerful  and  salutary  impulse  from  the  French  army 
Burgeons,  particularly  Larrey,  Percy,  Willaume,  and  Bottin,  wlio  repeatedlj*  i)erformed 
extirpation  of  the  heads  of  the  bones,  especially  those  of  the  shoulder,  on  account  ot 
gunshot  injury.     The  operation,  indeed,  was  i>erformed,  at  one  time,  upon  a  larg« 
scale,  and  many  limbs,  as  well  as  lives,  were  doubtless  saved  by  it.     Notwithsluudiiv^ 
this,  however,  the  procedure  was  generail3'  regarded  with  suspicion  In  Great  BritaiJ3 
where,  although  it  originated  there,  it  made  no  actual  progress  until  about 
3'ettr9  ago,  when,  chiefly  through  the  example  of  Mr.  Liston  and  Mr.  Syme,  it 
to  attract  the  universal  attention  of  medical  men.     During  the  last  twenty  years 
operation   has  been  performed  in  numerous  instances,  by  surgeons  of  the  highe^" 
eminence,  ui)on  nearly  all  llie  principal  articulations,  and  the  results  have  been  sui^ 
as  to  warrant  the  belief  tliat  this  department  of  the  healing  art  is  destined  rapid 
to  undergo  a  most  salntaiy  change.     In  this  country  excision  of  the  joints  was,  nnl 
recently',  greatly  neglected,  both  in  hospital  and  private  practice:  this,  however, 
no  longer  the  case,  for,  since  the  civil  war,  the  intelligence,  zeal,  and  skill  of  tl 
surgeon  have  nowhere  been  di3}ila3'ed  to  greater  advantage  in  this  branch  of  practice 
than  among  us.     All  innovations  ivquire  time  for  their  adoption,  and  what  i>e  Coal 
dillac  said  of  another  subject  is  equally  true  of  Uiis.     "11  est  rare  que  Ton  arri^ 
tout-a-coup  a  IVvidcnce :  dans  totitcs  les  sciences  et  dans  tons  les  arts,  on  a  conrtl 
menc^  par  une  espec*  de  talonuement."  I 

Excision  of  the  bones  in  tlieir  continuity  has  been  practised,  for  various  purposearij 
for  a  long  time,  and  modem  surgery  is  indebted  to  it  for  many  of  its  most  brilliadl 
exploits.  It  is  in  this  department,  more  particularly,  that  American  operators  hav^ 
displayed  their  greatest  skill.  Commencing  with  excision  of  the  inferior  jaw  bj*  Dil 
Deadrick,  of  Tennessee,  in  1810,  we  may  with  just  pride  point  to  the  operations  o  < 
Mott  upon  the  clavicle,  of  Musse}',  McClellan,  and  Gilbert  upon  the  scapula,  of  But^ 
and  Carnochan  upon  the  ulna,  and  of  the  latter  upon  tlie  radius,  not  to  mentiofll 
numerous  minor  cases,  which,  although  less  known,  have  reflected  the  highest  credi"! 
upon  the  scientific  character  of  the  profession,  and  conferred  tlie  greatest  lK>ne6l 
upon  a  class  of  sufferers  who  would  otherwise  have  been  doomed  to  loss  of  limb  aoci 
life.  J 

The  principal  circumstances  necessitating  excision  are,  disease  of  the  bones  anj 
Joints,  as  caries  and  necrosis,  gunshot,  railway,  and  other  injuries,  and  various  kinds 
of  deformity.  The  existence  of  malignant  disease  in  or  around  an  articulation 
contra-indicates  its  ijerformance.  Excision  has  often  been  advantageously  practised 
in  ununited  fractures  of  the  bones.  It  may  also  be  resorted  to  for  the  relief  of 
deformity  dependent  upon  anchylosis,  but  in  such  an  event  it  can  hanlly  be  emploj-edi 
with  safety  unless  the  atfected  joint  has  l>een  completely  annihilated  by  osseoas 
mutter.  If  an^'  portion  of  the  natunU  structure  remains,  the  operation  will  M 
attended  with  great  risk  both  to  limb  and  life  from  pyemia  and  erysipelas. 

The  most  common  cause  for  which  excision  is  employed  is  caries  of  the  bones^ 
more  especiallj'  of  their  articular  extremities,  and  the  operation,  if  properly  executed, 
la  generally  followed  b^'  the  most  gratifying  results,  not  onl^'  as  it  resiNPcts  the  life 
of  the  patient,  but  the  usefulness  of  the  limb.  The  operation  is  particularly  adapted 
to  chronic  cases,  in  which  the  morliid  action  is  in  great  degree  arrested,  and  the 
system  has  become  inured  to  sutl'ering.  Under  opposite  circumstances,  it  is  liable 
to  lead  t,o  the  most  disastrous  effects,  and  should,  tlierefore,  if  possible,  be  avoided* 

In  compound  fractures  and  dislocations  excision  has  been  practised  almost  from 
time  immemorial,  and  frequently  with  the  most  satisfactory  results.     In  the  btt 
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of  the^e  accidents  io  particular,  whether  involving  thu  large  or  small  articulntions, 
experience  has  sliown  that  it  is  geneniHy  more  safe,  both  as  it  respects  limb  and  life, 
to  resect  the  ends  of  the  protruded  bones  ihuii  to  restore  them  in  the  usual  manner. 
lu  the  ordinary'  reduction,  the  synovial  membraues  ami  cartilages  are  usually  rapidly 
destroyed;  profuse  suppuration  takes  place,  and  the  imtlciit  gradually  sinks  under 
hectic  irritation;  or  if,  after  having  struggled  through  the  general  danger,  he  ut 
length  escaiM'3  with  his  life,  he  i»  very  liable  to  lose  his  limb,  or,  at  all  events,  to  have 
a  fiermaneutly  stitT,  deformed,  and  useless  joint. 

Statistics  of  excisions  for  gunshot  injuries  will  be  given  in  a  future  chapter.  Here 
I  &ball  only  observe  that  the  experience  of  the  lute  war  has  dcnujiist rated  that  the 
only  large  joints  to  which  the  procedure  is  at  all  appHcnhlo  are  the  shoulder  and 
elbow.  Perforniod  upon  the  hip,  knee,  utikte,  and  wrist,  it  is  either  promptly  fatal, 
or  so  UDsatisfaclorj'  as  to  require  subsfqiieut  amputation. 

fnntrumentti. —  Various  instruments  arc  retpiired  for  tlie  ready  and  successful  per- 
formance of  this  f)peration,  and  it  is  alwaj's  desirable  to  have  rather  too  many  than 
loo  few,  so  that  every  emergency  may  be  promptly  met  as  it  arises.  The  incisions 
through  the  skin  and  muscles  are  made  with  ordinary  scalpels,  luit  for  detaching  the 
bones  from  the  soft  parts  and  dividing  the  ligaments,  stout,  probe-pointed  knives, 
with  broad,  steel  handles,  convex  and  semi-sharp  ut  the  end,  will  be  necessary.  Ex- 
cision of  the  hone  is  effected  with  a  hand-saw,  a  pair  of  pliers,  or  the  gouge  and 
chisel,  according  to  the  structure,  size,  and  situation  of  the  affected  piece.  The  saw, 
which  ma}'  be  a  common  amputating  one,  should  be  from  six  to  t*n  inches  in  length 
by  three  to  twelve  lines  in  width,  its  teeth  being  sharp  and  widely  set,  and  its 
h.indie  long  and  thick.  A  saw  introduced  by  Mr.  Bntclier,  of  Dublin,  and  bearing 
his  name,  will  be  found  very  useful,  especially  wluu  there  is  but  little  space,  or  when 


*t  is  necessary  to  divide  the  bone  obliquely.    It  has,  as  will  be  perceived  by  a  reference 
t-o  the  engraving,  fig.  307,  a  very  narrow  blade,  the  angle  of  which  can  be  changed  at 


Fisj.  208. 


H*j'»  S>w 


^^ In  addition  to  these  instruments,  it  will  be  well  to  have  npon  the  tray  a 

ley's  saw,  fig.  208,  and  also  a  very  narrow  concave  saw,  fig,  209,  with  a  blunt  end, 


Fig.  909. 


Cnrred  Saw  for  imatl  Boom. 


in  the  event  of  its  Iwing  necessary  to  divide  the  bone  from  behind  forwards.  As  to 
the  chain  saw,  fig.  210,  even  in  its  most  approved  forms,  it  may  well  be  dispensed 
with,  as  its  use  is  generally  only  productive  of  delay,  vexation,  and  disappointment. 
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Bone  forceps  or  pliers,  figs.  21 1-12-13,  usually  knoNvn  us  Listen**,  allUough  long  ago 
described  and  delineated  b}'  Sciiltetiis,  shun  Id  be  at  hand,  of  various  shaix-M  aud 
sizes,  as  they  may  frequently  be  employed  with  sjreat  advantage  in  places  where  it 
is  impossible  to  introduce  and  work  the  saw.     The  surgeon  shoidd  also  Ikj  provided 


Fig.  210. 


Fig.  311. 


Fig.  212. 


Fig.  818. 


Bona  Foreep«, 


CbKia  Bftir. 


with  several  gouges  and  chisels,  a  strong  mallet,  trephines,  scrapers,  and  a  large 
elevator,  logetlier  with  a  thick  leather  striip  or  k-nden  .spatula  for  protecting  the 
soft  parts  during  the  division  nf  the  bone,  suitaVvle  instninientg  for  holding  the  flapC' 
apart,  and  a  syringe  for  washing  out  the  wound  or  clearing  away  sawdust  and  the 
debris  of  diseasetl  bone  aud  cartilage. 

Prom  this  catalogue  of  instruments  I  have  purposely  excluded  the  tourniquet, 
whirh  is  not  onl}'  unnecessary,  but  absolutely  hurtful  ui  excision  of  the  bones  and 
joints.  If  projier  care  be  utied,  tliu  snrgeou  will  seldom  lay  open  any  of  the  more 
important  arteries,  none  certainly  which  may  not  be  readily  secured  by  the  ligature ; 
thL*re  i.s,  therefore,  no  need  of  such  a  contrivance,  as  it  would  only  serve  to  dam  up 
the  blood  in  the  larger  veins,  and  thus  cause  injurious  waste. 

Position  of  the  Patient. — The  position  of  the  patient,  the  surgeon,  and  the  assist- 
ants, as  well  as  the  number  of  the  latter,  varies  in  ditlerent  cnses  and  under  different 
circumstances,  and  does  not  admit  of  any  precise  rules.  Generally  sjjeaking,  the 
recumbent  posture  will  be  the  most  suitable,  especially  if  chloroform  is  given  and 
the  operation  is  at  all  likely  to  prove  tedious.  In  cases  of  any  magnitude,  as  in  os- 
section  of  the  knee-joint,  the  number  of  assistants  should  not  be  It'ss  than  five  or  six; 
one  administering  the  ana'^thotic,  two  hoUling  the  limb,  one  handing  instruments  and 
tying  arteries,  and  another  having  charge  of  the  sjiongos. 

As  it  respects  the  operation  Itself,  it  may  convcniicntly  be  considered  as  consisting 
of  three  stages,  the  division  of  the  tioit  parts,  the  excision  of  the  bone,  and  the 
dressing  of  the  wound. 

Incisions. — In  phiniiing  tbo  incisions,  care  must,  of  course,  be  t-aken  not  to  interfere 
with  any  structures,  the  rlivision  of  which  migiit  compromise  in  any  way  the  result 
of  the  operation.  The  sheaths  of  t!>e  tendons  are  to  be  esfHTiall^"  avoided.  To  lay 
them  open  would  be  to  invite  inflammation  and  plastic  deposit,  which  could  not  fail 
to  impair  their  usefulness.  The  nervous  trunks  are  iumcd  aside,  out  of  harm's  waj-, 
and  the  larger  vessels,  both  arterial  and  venous,  arc  studiously  protected  from  injury. 

The  number  and  direction  of  tijc  incisions  will  necessarily  vary  in  ditferent  cases. ^ 
In  most  cases,  even  in  such  large  joints  as  the  iiip  and  shoulder,  a  single  longitu- 
dinal cut,  either  straight  or  more  or  less  curvilinear,  will  be  quite  sufficient  for  the 
purpose.     Langcnbeck,  who  has  acquired  great  distinetion  in  this  field  of  surgr^ry, 
Hclilom  eraplo3's  any  other  incision  than  the  simple  longituduial,  and  bis  success,  as 
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is  well  known,  has  been  very  extraordinary.  Operations  in  which  the  parts  are  ex- 
posed by  flaps,  of  a  seniituuar,  sqiiarL-,  w  horseslioe  form,  are  seJdoni  pructisud  at 
t-lif  pretrtrut  day,  experience  hiiviu^  shown  ihiit  the  wumid  Ih  much  longer  in  he:dtng. 
r»n<l  that  the  (hmger  from  erysitjelm*,  pyemia,  and  othiii  lnul  ct-iUBeipienfes  is  greatly 
inereasetl.  Incisions  iiuidc  iil'ler  the  munni-r  of  womL  of  those  depicted  in  the  chapter 
on  luiuur  surgery  will  ultbnl  the  surguou  an  oi»])ortui)ity  of  adapting  his  operations 
to  any  eai»e  that  will  be  likely  to  couic  ntuicr  his  ob^^ervation. 

The  elliptical  iiicitiion  ma^'  be  adopted,  if  it  be  necessary  to  remove  any  integu- 

UKiit  on  account  of  tliseasc.     Whatever  plan  may  lie  pursued,  the  great   rule  is   to 

tsacnDee  as  little  soft  substance  as  possible.     Even  when  tlie  flap  is  ver^-  large  uu<l 

UMM'cmly,  it  must  not  •>€  retrenched,  experience  having  i»roved  that  it  will  alw.-iys 

<•*:»«{ ract  down  to  the  proper  dimensions  during  the  progioss  of  the  cure.     In  sepa- 

r»liug  the  bone  from  its  muscular  and  ligamentous  connections,  the  knife  must  be 

kept  as  dose  as  possible  to  its  surface;  any  deviation  from  thi*  rule  will  be  likely  to 

be  foUowtKl  by  the  division  of  structures  which  should  not  be  meddled  with,  es'pe- 

oially  important  bloodvessels. 

Ji>>mo>ml  of  the  Done, — Insulation  of  the  bone  having  been  effected,  it  is  next  to 

be    pushof.!  through  the  wound,  and  excised,  the  parts  around  being  carefully  jtro- 

tec*t-ed  from  injury  by  ii  piece  of  leather  or  a  metallic  spatula  placed  underneath. 

"Wlicnever  it  is  feasible,  I  prefer  sawing  off  the  bone  to  cutting  it  away  witli  the 

pliftjTS,  as  the  surface  thus  made  is  more  smooth,  as  well  as  less  bruised,  and,  conse- 

({uc^ntly,  more  lialile  to  heal  well.     In  operating  upon  the  smaller  bones,  as  those  of 

th«i    carpus  and  tarsus,  we  are  generally  obliged  to  make  free  use  of  the  gouge  and 

cl»t»el.     In  whatever  manner  tlie  excision  may  be  accomplished,  the  invariable  rule 

is   t.c)cut  through  the  healthy  structure;  and  this  is  apjjlicable  even  when  the  bone 

is  i:»ierely  denuded  of  its  fieriosteum,  observation  having  shown  that,  when  the  osseous 

tissue  is  divested  of  its  natural  covering,  it  is  cither  already  dead,  or  will  soon  die. 

in    «cxcision  of  the  long  bones,  the  condition  of  the  medullary  canal  and  il*  contents 

8la«:>uld  always  be  carefully  scrutinized,  with  a  view  of  ascertaining  whether  the  part 

sliould  l>e  still  further  retrenched  or  not.      Imperfect  excision  is  worse  than  useless, 

*»      no  thorough  cure  <'an  take  jilace  after  it  wilhoul  anotber  operation.    Finally, 

^*»«n  two  bones  rcipnre  to  be  removed,  as,  for  example,  in  excision  of  the  tiliia  and 

"'^Vila,  they  should  Jw  sawed  off  upon  the  same  level,  otherwise  the  limb  will  lie  apt 

**^    1)6  forced  to  one  side,  and  so  lie  rendered  comparatively  worlhless. 

M.n  excision  of  the  joints,  none  of  the  capsular  ligament  should  be  left,  experience 
****-'v-ing  shown  that  the  <langer  from  intlanimatiou  is  materially  iuei'eased  when  this 
I**"^faution  is  neglected. 

XS'ith  regard  to  the  periosteum,  the  rule  of  practice  is  to  preserve  every  particle 
*^'^  t.  involved  in  disease.  Of  the  value  of  this  rule  there  can  l>e  no  questimi,  seeing 
^^'  l-».it  an  important  part  this  mendjrane  plays  in  the  formation,  nourishment,  and 
*"^ljroductjon  of  the  o^^seous  tissue.  In  the  chapter  on  diseases  of  the  bones  an  in- 
^^■~iiment  is  represented  which  1  have  long  eni|>l(iyed  for  effecting  the  separation  of 
■*^  periosteum,  and  which  is  aduiirably  adapted  to  such  an  objeet.  It  is  a  good 
^-*^sin  always  to  raise  the  attachmuuls  of  the  muscles  and  tendcnis  along  with  the 
^^5^  liosteum,  as  its  vitality  is  thus  less  likely  to  be  inttrferetl  with.  After  the  opera- 
7"  *<Jn  is  over,  the  membrane  should  be  tiioroughly  unfolded,  and  carefully  spread  over 
■"»«  surface  of  the  wound. 

DruMginif IJIeeding  having  been  arrested,  the  wound  is  washed  out  with  cool 

^^^ alter  thrown  in  with  a  large  syringe,  in  order  to  get  rid  of  the  sawdust,  which,  if 

^■i^lowed  to  remain,  would  art  ns  foreign  substancf,  liable  to  provoke  suppuration 

^-•id  ery>»ii)ehts,  if  not  worse  con  sequences.     Any  sinuses  that  may  exist  are  also 

^*iired  or  laid  open.     The  e<lgcs  of  the  wound  are  then  approximated  by  the  inter- 

J^^ipted  suture  and  adlirsive  pl.nster,  auled,  if  necessary,  by  a  compress  and  b.nnd:ige. 

^*he  most  dependent   ]iortinn  of  the  wound,  however,  shnuM  always  l>e  kept  patent 

*^  roe.ans  of  a  small  tent  or  tube,  to  favor  drainage.     If  this  precauti(m  be  neglected, 

^%ie  result  will  Ite  that  the  secretions,  which  are  always  more  or  less  i>roluse  after  such 

^-ti  operation,  will  ac*-umulate  in  the  wound,  thus  not  only  impeding  the  cure,  but 

'^ftt-n  inducing  necrosin  of  the  bones,  and  aflbi-ding  an  oj>portiinity  for  the  easy  en- 

^tvnnce  of  pus  into  the  system. 

Bctore  the  jiatient  ia  returned  to  bed,  the  limb  should  be  placed  in  the  position  in 
>»hicli  it  U  to  rest  during  the  after-treatment,  and  kei>t  perfectly  quiet  by  means  of 
appropriate  apparatus.     In  excision  of  the  inferior  extrenuly  osseous  union  is  usually 
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desired,  as  the  limb  would  hardly  be  useful  without  it,  and,  hence,  it  will  not  be  proper, 
i.as  a  general  rule,  to  make  passive  motion.     In  the  upper  extremity,  however,  thi* 
rule  is  not  applicable  ;  Lero  motion  is  liotli  sought  for  and  attained  at  all  bazard,  sia 
anfliyloscd  wrist,  elbow,  or  tihoiilder  being  of  little  value. 

TIte  grejit  sources  of  danger,  alter  excision  of  bones  and  joints,  are  excessive 
suppuration,  pyemia,  and  erysipelas.     These  accidents  are  to  be  carefully  guanlci'V^ 
against  by  the  ordinary  means,  and  treated  upon  general  principles  lu  the  event  o*^ 
their  occurrence.     If  the  convalescence  is  unusually  protracted,  and  esijecially  i^"^ 
the   woimd  is  slow  in  healing,  if  sinuses  form,  or  if  there  is  much  discharge  of  rttr~3 
uidienltliy  character,  there  will  he  reason  to  suspect  that  the  bones  have  again  becoin^=: 
diseased,  and  that  further  interference  will  be  required  before  a  cure  can  finally  b^ 
eflVcted. 

The  twitching  of  the  muscles  after  these  operations,  so  often  interfering  with  tht=a 
reparative  process,  and  causing  the  patient  intolerable  anguish,  is  generally-  ver>^     y 
promptly  relieved  by  liypodermic  injections  of  morphia,  or  by  morphia  and  valerianz^^Al 
administered  by  the  mouth.  1 

SlalisticH The  statistics  of  excision  of  the  bones  and  joints  have  Iteen  placed  in*:  in 

a  very  prominent  ami  satisfactory  point  of  view  by  the  researches  of  Dr.  Uicharc:^— xd 
M.  Hodges,  of  Boston,  and  by  Dr.  Ostar  Heyfelder,  of  St.  Petersburg,  in  two  excellen  «  :»iit 
and  exhaustive  monograj»hs,  published  in  18G1.  The  subjoined  tables,  compiled  h^^^^j 
the  latter  of  these  writers,  comprise  the  aggregate  results  of  2241  cases,  of  whicl.3;z»ch 
1280  relate  to  the  bones,  aud  9(51  to  the  joints. 

Ercision  of  Bones. 


Cmm. 

R««orerle». 

Deatha, 

FallOTM. 

P*reeuug«  dMtiu  ^BBL^, 

Extremities 

605 
559 
116 

471 

379 

82 

60 

174 

33 

74 
6 

a 

^H 

Fatw 

^H 

Trunk 

37.58             ^H 

1280 

933 

366 

83 

86.04 

Excision  of  Joints. 

CiiaM. 

RcooTeriaa. 

FkUarw. 

P«ro*ot«c«  dckthi. 

Wrist 

49 

286 

lite 

174 

2ia 

70 

85 

vn 

149 

129 

35 

9 

83 
80 
16 
64 
85 

5 

49 
8 
9 

80 

18  36 

Elbow 

11  18 

Shouldor 

iri.80 

Ankle 

9.19 

Knee 

30  04 

Hip 

50 

061 

084 

186 

91 

36.78 

From  these  tables  it  will  be  seen  that  in  excision  of  the  joints  the  smallest  mortality 
is  aflbrdud  bj-  the  ankle,  and  the  largest  by  the  hip.  In  regard  to  excision  of  the  bones, 
the  greatest  percent.tge  of  fatal  cases  is  furnished  by  the  face.  The  mortality  after 
all  aujpiitatious,  according  to  Mr.  James  R.  Lane,  calculated  from  a  total  of  nearly 
6000  cases,  is  as  liigh  as  36.92  per  cent.,  or  one  in  every  2.7  of  the  patients  sub- 
mit terl  to  the  operation. 

Dr.  S.  W.  Gross  has  collated  the  most  extensive  statistics  of  excision  of  the 
bones  and  joints  for  gunshot  injuries,  of  wtiich  I  have  any  knowledge.  The  sub- 
joined tables,  compiled  by  hirn,  comprise  the  aggregate  resatts  of  2146  oases,  of 
which  716  relate  to  the  bones,  and  1430  to  the  joints. 
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Excimon  of  Bones. 


559 


Radios 

Ulna 

Badius  and  ulna. 

HumeroB 

Fibula 

Tibia 

Tibia  and  fibala. 
¥emur 


Casei. 

Beeorerlea. 

Deathi. 

130 

117 

18 

128 

111 

17 

20 

24 

6 

207 

152 

55 

81 

65 

16 

72 

57 

15 

19 

15 

4 

6 

44 

716 

547 

169 

Percentage  deaths. 


10 

14.06 

17.24 

20.57 

19.73 

20.83 

21.05 

88 


22.20 


Excision  of  Joints. 


Cases. 

Recoreries. 

Deaths. 

Percentage  deaths. 

Wrist 

43 
499 
749 
19 
85 
85 

86 

400 

498 

11 

11 

8 

7 
99 

251 

8 

24 

77 

16.28 

£]l>ow 

19.62 

Slioalder 

83.51 

A  T»  Me ,,--.-.--,,., 

42.10 

Elzxce 

68.57 

Wijj                  

90.68 

1480 

964 

466 

82.59 

It  will  thus  be  perceived  that  in  excision  of  the  long  bones  the  smallest  mortality 
^^  afforded  by  the  radius,  and  the  largest  by  the  femur.  In  regard  to  excision  of  the 
J*^i.Dt8,  the  smallest  percentage  of  deaths  is  furnished  by  the  wrist,  and  the  largest 
^Ji''  the  hip.  The  aggregate  mortality  of  the  above  cases  is  29.59  per  cent.,  while  of 
*  ^,T63  amputations  for  gunshot  injuries,  according  to  Dr.  Gross,  7259,  or  46.05  per 
*^^*t.,  proved  fatal. 


CHAPTER  XX. 

ANESTHETICS. 

Thb  prevention  of  pain  in  surgical  operations  has  been  an  object  of  anxious  solici- 
^tide  with  practitioners  from  time  immemorial,  and  we  accordingly  find  that  sugges- 
^tons,  more  or  less  plausible,  have  been  made  at  different  periods  with  a  view  of 
^^eeting  this  important  end.    One  of  the  most  remarkable  of  these  suggestions, 
^-Hasmach  as  it  was  a  clear  foreshadowing  of  the  anaesthetics  of  the  present  day, 
^aKjcurs  in  the  surgical  writing  of  Theodoric,  in  the  latter  part  of  the  thirteenth  cen- 
t;ury.     The  means  recommended  by  him  consisted  in  thoroughly  impregnating  a 
%ponge  with  a  strong  aqueous  extract  of  various  anodyne  articles,  especially  opium, 
liemlock,  byoscyamus,  lettuce,  and  mandragora,  and  then,  after  having  been  im- 
mersed for  an  hour  in  warm  water,  holding  it  to  the  nose  until  the  patient  fell 
xuleep,  when  the  operation  was  proceeded  with.    In  order  to  rouse  him  when  the  ope- 
ration was  over,  another  sponge,  dipped  in  vinegar,  took  the  place  of  the  "  spongia 
Bomnifera,"  as  the  former  was  denominated;   and,  if  this  expedient  failed,  the 
jnice  of  the  root  of  fenugreek  was  freely  injected  into  the  nostrils.    In  India,  the 
extract  of  the  hemp  plant,  cannabis  Indica,  indigenous  to  that  country,  has  been 
employed  for  the  same  purpose  for  ages  past.    Near  the  close  of  the  last  century, 
great  hopes  were  entertained  that  a  successful  agent  bad  at  length  been  found  in 
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the  inhalation  of  nitrous  oxide  gas,  either  alone,  or  variously  combined  with  other 
vajKjrs,  but  after  numerous  experiments,  in  which  Sir  Humj)iiry  I>avy  au<l  olher 
emiueiit  pljilosophers  took  an  active  part,  the  project  was  at  length  abanduucd  ns 
ehimeric'.'il.  S«jme  time  prior  to  this  i>erio<l,  Mr.  Moore,  of  Lornluu,  hud  susgenled 
the  possibilit}'  of  diminishing  pain  in  surgical  <^ipcrations,  especially  in  ampnUitions, 
by  compression  of  the  principal  nerves,  by  nunns  of  an  instrument,  sooiewbat  similar 
to  a  tourniquet,  but  so  constructed  as  to  ct>nstrict  the  limb  only  at  two  points.  on« 
of  tiie  pads  being  regulated  by  ii  t^crcw.  The  experiment  was  tried  at  ISt.  (Jeorge'a 
Hospital,  by  Mr.  Jolin  Hunter,  n)>on  a  man  whose  leg  was  cut  otf  below  the  knee  on 
account  of  a  large,  irritable  ulcer  of  the  foot,  and  the  Buflering  is  said  to  have  lieea 
exceedingly  slight.  Very  few,  however,  seemed  inclined  to  repeat  it,  and  the  cctUN«- 
queuce  was  that  it  was  soon  given  up;  a  result  which  might  have  been  anticijiated 
by  the  originator  of  the  plnn,  as  the  instrument  used  for  the  compression  was  not 
oul}  uncertain  in  its  operation  but  productive  of  great  uneasiness  during  its  .appli- 
cation. 

In  1819,  Mr.  James  Wardrop,  of  London,  proposed  to  diminish  the  sensibility  of 
the  patient  in  surgiciil  operations  by  means  of  copious  venesection,  and  in  a  pai>er 
which  he  publi-shed  on  the  subject  in  the  tenth  vohime  uf  the  Medico-Chirurgical 
Trun3.acti()ns  he  cites  several  cases  illiistrntive  of  its  beneficial  inlhience.  He  thought 
tile  practice  particularly  iidajileil  to  persons  of  a  nervr'us,  irritable  temperament, 
and  he  recommended  that  it  should  be  carried  to  the  extent  of  synooj>e,  so  as  com- 
l)letely  to  annul  all  sensation  during  the  dissection.  Jn  one  of  his  cases,  he  bled 
the  patient,  u  young,  robust  Wf>man,  to  fifty  ounces  l)elV)re  he  liegau  the  operation, 
iviiiili  consisted  in  the  extirpation  of  a  small  tumor  fr<>m  the  orbitar  plate  of  the 
frontal  bone,  during  which  she  remained  perfectly  uticuuscious,  expressing  great 
surjirise  when  she  found  it  was  over.  As  miglit  have  heeu  expected,  however,  she 
remained  very  weak  for  several  days  after  the  operation,  although  she  made  a  rapid 
recovery.     I  am  not  aware  that  this  recommendation  met  with  any  particular  favor. 

The  administration  of  the  different  preparations  of  opium  for  tlie  purpose  of 
lessening  the  jtaiu  of  surgical  operations  is  an  old  i>ractice,  l)ighl3'  laurled  by  some, 
and  as  gi'oatly  condemned  by  others,  i  was  myself  in  the  habii  of  employing  it  for 
many  years  in  almost  every  case  that  fell  into  my  hanrJs  previously  to  the  discovery 
of  aujesthetics:  I  generally  preferred  morphia  to  laudnnnm  or  opium  in  substance^ 
and  always  gave  it  in  full  doses,  either  alone,  or,  when  the  patient  was  strong  and 
plethoric,  combined  with  a  mo<lorate  quantity  of  tartrate  of  antimony  and  potassa, 
with  a  view  of  inducing  a  greater  degree  of  relaxation  and  insciiKibilit.v.  I  became 
ver^'  fond  of  the  practice,  and  never,  so  far  as  1  could  determine,  experienced  any 
bad  etlects  from  it;  on  the  contrary,  I  know  that  it  w.as  commonly  productive  of 
great  benefit,  not  only  blunting  sensibility  but  preventing  shock,  and,  consequently, 
severe  reaction. 

Notwithstanding  these  various  attempts  to  prevent  suffering  in  surgical  operations, 
no  antesthetic  agent,  using  the  term  in  its  legitimate  seuse,  was  discovered  until 
1S44,  when  Dr.  Horace  Wells,  a  dentist  of  Hartford,  Connecticut,  wisliing  to  have 
a  tooth  extracted,  rendered  himself  completely  insensible  by  inhaling  nitrous  oxi»le 
gas;  and  he  soon  allerwanls  administcrexl  the  same  remedy  to  several  of  hia 
patients  with  effects  equally  gratifying.  Shortly  after  this,  Dr.  Wells  repcatc<l 
his  experiments  before  the  medical  faculty  and  students  of  Harvard  University  at 
Boston,  but,  owing  to  mismanagement  either  in  the  apparatus  or  the  gas  itself,  the 
attempt  signally  failed,  and  the  only  reward  which  be  received  for  his  pains  was 
ridicule,  which,  in  bis  case,  was  the  more  cruel,  because  he  was  a  man  of  uncommon 
sensil)ility.  Two  j'ears  later,  Dr.  Morton,  also  a  dentist,  and  a  pupil  of  Wells. 
resorted  to  the  inhalation  of  sulphuric  ether,  first  in  his  own  person,  and  after- 
wards in  some  of  his  patients,  until  he  became  convinced  that  it  might  be  taken 
not  only  with  impunity,  but  with  the  most  perfect  cert^ainty  of  preventing  pain 
in  any  ojjeration,  however  severe  or  protracted.  Fortified  with  this  knowledge,  he 
ajiiiliod  at  the  Massachusetts  General  Hospital,  at  Boston,  for  permission  to  n-jieat 
his  ex|)ertmentH  xipon  a  man  who  was  about  to  tmdergo  an  operation  for  the  removal 
of  a  tumor  of  the  neck  by  Dr.  John  C.  Warren.  The  result  was  everything  ihul 
could  have  been  desired.  The  next  day,  Morton  etherized  a  patient  for  Dr.  Hay- 
ward;  an<l  the  news  of  the  remedy  rapitlly  spreading,  its  use  soon  Ix'carae  general, 
both  in  the  Unite<l  States  and  in  Kurupe.  in  the  hitter  lountiy  the  subject  attracted 
perhaps  even  greater  attention  than  at  home,  and  soon  led  to  the  discovery  of  chio- 
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roform  by  Sir  James  T.  Simpson,  of  Edinlmrgh,  in  1S47.  Various  other  ait  teles 
poshcs*  ajia-stliflio  properties,  an  cbloriik-of  liydrocaj-bon,  nitrate  ol'  etiiyl,  aMehyd, 
iieuziu,  tiio  Duicli  liquid  —  a  coiiipoumi  of  chUiriiie  and  oletiant  gas  —  krioi^oliiie, 
l)istilphuret  of  L-Hrlii'U,  aiuyleu,  protoxide  ol"  nitrogen,  and  bichloride  of  molUylene, 
bill,  with  tliu  exception  of  the  last  three,  it  is  questionable  whether  any  of  them 
are  suQicieully  innoeuous  to  juslity  their  exhibition. 

rraclieally  it  is  of  no  iniporlaiiee  to  know  who  the  discoverer  of  nnjestlieties  was; 
but,  if  we  carefully  inquire  into  the  histoiy  of  the  matter,  we  cannot  fail  to  award 
to  Dr,  ^Vells  the  credit  of  having  made  the  first  suceebsful  application  of  this  class 
of  a<^eiits  for  the  prevention  of  pain  during  a  surgical  operation,  Nearly  fifty  years 
previously,  Sir  Humphry  Davy  had,  it  is  true,  employed  nitrous  oxide  gas  for  the 
relief  of  a  severe  headache,  brought  on. by  the  intoxication  caused  by  the  rapid 
drinking  of  a  bottle  of  wine  for  experimental  purposes,  ami  afterwards  as  a  means 
of  preventing  the  pain  of  cutting  a  wisihuii  tooth ;  but,  as  every  one  knows,  no 
further  use  was  made  of  the  remedy,  until  it  was  resumed  by  Dr.  Wells,  and 
applie<l  with  express  reference  to  the  prodoclicnj  of  its  ajueslhetic  ellects.  lie  was 
beyond  doubt  the  lirst  t<j  eslaldish  the  possibility  of  preventing  pain  in  surgical 
operations;  and  had  his  esperimeuts  at  ISoston  not  eventuated  in  cbagrin  and  dis- 
ap|M>intment,  he  would  unquei^tionably  have  pushed  liis  researches  mucli  further, 
and  perhaps  speedily  hit  upon  the  very  articles  which  were  afterwards  fuuud  by  Dr. 
Morton  and  Professor  Simpson  to  possess  such  valiiiible  proj)ertie8.  To  both  the 
latter  gentlemen  the  world  owes  an  immense  debt  of  gratitude  for  having  brought 
to  light  the  wonderful  amtrsthetic  etTeets  of  ether  and  cidoroform. 

It  is  not  a  little  sitigular  that  the  two  countries  in  which  the  antesthctic  virtues 

of  ether  and  chloroform  were  discovered  should  ench,  respectively,  prefer  its  own 

remedy ;    America  ether,  and   Great    Britain   chk»roturm.      Tlierc  are,  however,  in 

this  country  many  praetiti<iners  wiiu  prefer  the  latter  article,  both  in  surgical  and 

oljstelrical  practice,  and  I  have  myself  cnnstaiitly  used  it  ever  since  its  tutroductiou 

utnong  us  in  184S,  Ijtdieving   it  to  possess  deciilod  advantages  uver  ether,  altliough 

its  .-id ministration  unquestionably  requires  greater  care  and  attcntjon.     Among  the 

mure  iaiportimt  of  these  advantages  are,  flrst,  the  more  rapid  manifestation  of  the 

aiueHthetic  action  of  tlie  remedy,  the  system   becoming  allccted   much  sooner,  as  a 

general  rule,  than   it  does  by  ether;  secondly,  a  smaller  amount  of  laryngeal  and 

bronchial  irritation ;  thirdly,  the  more  easy  maintenance  of  tlie  anaesthetic  influence, 

»fter  the  system  has  once  been  fairly  artectcd  ;  and,  lastly,  the  less  liability  to  cause 

vomiting  and  other  unpleasant  consequences.     The  very  odor  of  ether  is  to  many 

iH-rsous  excessively  oHensive,  and  there  are  very  few  in  wliom  the  inhalation  <loea 

not  produce  more  or  le^s  cough  anil  votniting.      On   t!ie  other  hand,  it  certainly* 

A-'cpiires  less  caution  in  its  aiiniinistration,  aivfi  thus  far  it  has  furnished  but  few 

deaths,  whereas  the  mortality  from  chloroform  is  already  above  one  hundred.     Dr. 

■Maddiu,  of  Nashville,  who  has  carefully  investigated  the  subject,  finds  that   most 

oF  the  fatal  cases  of  anreslhesia  have  occurred  in  minor  surgery,  or  in  operations 

of  a  cimiparatively  trilling  n:iture,  and  in  wliicli,  cousequeutly,  the  remedy  might 

probably  have  been  entirely  ilisi>ensed  with.     For  a  number  of  these  cases  tlie  dentist 

***  accountable,  nearly  all  tiie  earlier  and  not  a  few  also  of  the  later  having  hajipcned 

*J  uring  the  extraction  of  teeth,  probably  from  the  want  of  precaution  in  not  sufD- 

*iienllj'  depressing  the  head  during  the  operation. 

It  is  remarkable  that  man}'  of  the  fatal  cases  have  occurred  in  private  practice,, 
^r  in  simiU  institutions,  a  circuniHtanee  which  would  seem  to  show  that  there  had 
*-»cen  some  fault  in  the  mode  of  administration  of  the  rcmed}-.  At  Guy's  lliisi»itul, 
X_,ondon,  chloroform  had  been  employed  in  u]twards  of  12,000  cases  before  there 
"Was  any  serious  accident;  in  the  war  in  the  Crimea,  according  to  the  testimony  of 
X^luurens,  it  was  administered  more  than  25,<J0(J  times  without  «  single  death ;  and 
Muring  the  late  war  in  this  country  tiicre  were,  lu-cording  to  Dr.  tfeorge  A.  Otis, 
Only  8  cases  out  of  upwards  of  l'2U,l)t>0  in  which  a  fatal  result  could  fairly  be  altnbu- 
t«d  to  its  use. 

From  statistics  collected  from  fourteen  hospitals  in  London  and  Liverpool,  in 
7,  it  api>ears  that  chloroform  was  adniiiiisterc<l  in  83,055*  cases,  of  which  24,  or  1 
3461,  prove<l  fatal.  In  the  eye  departjnent  of  Guy's  Flospital  tins  article  was 
loyed,  up  to  l.s"0,  in  3221  cases  without  a  single  death,  although  45  of  the 
patients  Iwcame  blue  in  the  face  and  sutUlenly  stertorous,  with  irregular  pulse  and 
breathing. 
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Professor  Andrews,  of  Chicago,  in  1870  collecte<l  from  difforent  American  ami 
European  hospitals  the  statistics  of  in,07Sca3es  in  Hhich  chloroform  wa8  adiuiti- 
isteied,  with  43  (k-allis,  aHonling  Uius  a  rati<t  of  inoit:dity  of  1  to  illiS.  Of  92,Sl,i 
cases,  obtained  iu  a  similar  way,  of  etherization^  only  4  peri»hf<l,  or  I  in  2:-{,204. 
A  tnixtuie  of  chloroform  anil  ether  was  enipli)ved  iti  ll,17t;  cases  of  wliich  only 
2  died,  the  tuorlality  being  as  1  to  5588.  Of  the  results  of  the  adniinistratton  of 
bicliloride  of  inetbylfue,  all  we  know  is  that  in  7000  eases  there  has  been  only  one 
dealli.     Recently,  however,  another  fatal  case  occurred  at  Oxford,  Kngland. 

In  the  hands  of  certain  surgeons,  the  use  of  eblonif<»rin,  a«  au  ana>wthetic  agent,  has 
been  attended  with  astoinshlng  success.  I  have  now  administered  it  in  all  kinds  of 
operiitions  in  upwards  of  400U  cases  without  a  single  death,  and  in  only  three  eases 
did  I  feel  any  serious  alarm  for  the  safe^^_v  of  thii  patient.  Sjme  gave  it  in  al>out 
bWO  easL'.s  without  anj-  serious  occurrence,  and  Simpson,  it  is  said,  met  with  only 
one  death  in  all  his  immense  exiierience.  Professor  Nussbaiim,  of  Munich,  in  up- 
wards of  10,000  cases,  never  lust  a  patient.  The  results  of  the  experience  of  other 
practitioners  are  eriually  gratifying.  It  is  to  be  regretted  that  an  agent  capable  of 
conferring  such  vast  Iterielit  should  be  so  little  employed  in  this  country,  liecausc  a 
fatal  instance,  produced,  for  tiie  most  part,  by  inaladniinistratiou,  is  occasionally 
reported,  as  if  death  in  sin-gical  (>]ietation8  never  arose  from  any  other  cause. 

I  ascribe  my  own  good  hick  in  (be  use  of  chlnroform  to  the  extraordinary  care 
with  which  it  has  been  administered  in  my  practice,  and  to  the  pains  whicli  have 
always  been  taken  to  select  a  pure  article,  preference  having  generally  been  given  to 
Sqtiibb's  preparation.  An  assistant  who  is  accustomed  to  sujieriutend  the  inhala- 
tion of  chloroform  is  far  safer  tlinn  an  inexperienced  one,  and  iu  hospital  practice 
none  other  should  ever  be  eniployeil  for  the  purpose. 

It  has  been  ass^-iled  by  the  opponents  of  chloroform  that  the  rate  of  mortality  in 
the  great  operations  of  surgery  lias  been  e.'ssentially  in<^-reased  sijicc  the  introduction 
of  that  article  into  practice,  ami  Mr.  Arnott,  of  Lontion,  has  taken  pains  to  collect 
elalH>rat*'  statistics  with  a  view  of  establishing  the  fad  uiinn  an  irrefi'agable  bs'tis. 
On  the  other  hand,  the  statistics  of  Sir  J.  Y.  Simpson,  the  discoverer  of  the  anies- 
thetic  propeilies  of  chloroform,  go  to  show  that  the  number  of  deaths  is  not  only 
not  increased,  but  absolutely  diminished.  Perhaps  the  truth  lies  l>etween  these  two 
statements.  Dr.  Mncleod,  iu  his  Notes  on  the  Surgery  of  the  War  in  the  Crimeti, 
published  in  iNox,  declares  it  as  his  conscicniious  belief  that  the  use  of  chloroform 
in  the  Uritish  armj'  saved  many  lives,  and  that  numerous  operations  were  performed 
by  its  assistance  wliich  could  not  otherwise  have  been  attempted.  It  is  not  impro- 
bable that,  if  there  hns  really  been  an  increase  in  the  mortality  after  ojicratioDS 
since  the  introdnctiou  of  nntestlietics,  it  has  l>een  owing,  not  to  the  ]>ernicious  effects 
of  the  remedy,  but  to  the  fsiet  that  surgeons  bnve  been  emboldened  to  undertake 
operations  in  ca.ses  wliicli  were  fofmerly  regai'ded  as  until  for  tjie  employment  of  the 
knife,  an<l,  above  all,  to  the  circumsttuice  that  of  late  years  there  has  been  a  fearful 
increase  of  railway  and  ntiier  terrible  aecideuls,  many  of  which  are  necessarily  fatal, 
no  matter  to  what  treatment  they  may  he  subjected. 

l>r.  Henry  W.  Ihivis,  of  Illinois,  in  a  paper  in  the  Chicago  Me<lical  Examiner  for 
I8ti2,  declares  that  chloroform,  judiciously  administered,  so  far  from  being  a  dt^ 
pressant,  in  severe  shocks  from  gunshot  injtiry,  is  a  powerful  stimulant,  rapidly 
raising  the  pulse,  and  soon  fnliowed  by  heaitliy  reaction.  lie  states  that  he  could 
cite  numerous  instances,  presenting  every  degree  of  severity,  but  all  attended  with 
extreme  prostrati<jn,  in  whlcli  the  exhibition  of  this  agent  produced  the  most  happj 
etl'eets,  and  bo  adds  that  no  amount  of  exh.iustion,  however  intense,  would  induce 
him  to  withhold  it,  provided  the  lesion  is  recent.  The  experience  of  Dr.  Davis  has 
been  confirmed  lny  otlier  oliservera,  and  I  have  myself  seen  a  numlier  of  cases  IUds- 
trative  of  the  truth  of  his  statements. 

Anaesthetics  not  only  prevent  pain  and  ment.nl  flnffering,  but  by  placing  the  p»- 
tient  in  a  passive  condition  give  the  surgeon  a  control  over  him  which  he  could 
not  possibly  obtain  in  any  other  manner.  Defirived  of  sensibility  and  conscious- 
ness, tlie  former  is  virtually  dead  tn  all  external  impressions,  and  ]>ennit^s  the 
surgeon  to  conduct  his  dissections  and  other  manual  processes  with  as  much  ease 
and  delil'cration  as  if  he  were  operating  upon  the  cadaver.  The  advantages  thus 
gained  are  absohitely  incalculable,  and  he  who  would  fullv  appreciate  them  must  be 
able  to  put  himself  in  the  twofohi  situation  of  |iatient  and  surgeon,  and  then,  in  imagi- 
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oatiun,  contrast  their  couditiou  willi  Lliul  i*f  llie  piilicut  and  surgeon  of  ftn'mor  times 
beloif  the  discovery  of  iiua;slljeiius,  uiicii  the  one  was  writhing  in  [>:iiii  aiuJ  a^ony 
during  a  tedious  dissc'ctiou,  and  tliu  oLhef  had  his  progress  iuceasautiy  iuterruftted 
by  the  cries  and  struggles  of  the  suUerer. 

The  exhibition  of  aiiitsthetics  is  iuip<jrttiia  not  merely  as  a  preventive  of  p.atn,  but 
also  as  a  means  which  eiiiiblcs  ua  to  (iivcstiLjatu  our  cases  more  ihorouglily  prior  to 
an  oj>eration.  Expluiation  of  the  Ijliiddcr,  fonnuily  a  source  of  ho  much  PulJiiing, 
is  now  performed  without  the  slightest  uiicusinesa,  and  tho  same  is  true  of  stricture 
of  the  urethra,  diaeasctl  Imjucs,  atlcctious  of  tiie  anus  and  rectum,  and  varions  other 
lesions.  The  use  of  amesthctics  atlbrds  immeusc  advantages  in  the  examination  of 
dislocations  .<iud  fractures,  permitting  ns  to  handle  the  parts  more  satisfactorily,  .and, 
therefore,  to  form  a  more  correct  diagnoses. 

There  are  some  operations  iu  whicli  the  use  of  anteatheties  is  usnnlly  regarded  as 
inadmissible;  thus,  in  harelip,  excision  of  the  tongue,  and  rt'inoval  of  the  jaw,  the 
patient,  as  a  general  rule,  should  he  under  the  itillnence  of  tliosp  irmrdies  only  at 
the  beginning  of  the  [irocedure;  after  the  dissection  has  been  fairly  coinnjenced, 
he  should  be  surticienlly  conscious  to  enable  him  to  cooperate  with  tlie  surgeon, 
otherwise  the  blood,  passing  down  into  the  windpipe,  might  cause  severe  cfu^h  and 
other  inconvenience,  seriously  eml>urrassing  him.  The  same  remark  ap|»lie8  to 
excision  of  the  tonsils,  altliongh  I  have  frequently  removed  tliese  glands  wliile  the 
patient  was  so  far  under  the  influence  of  chloroform  as  to  renrlcr  liim  incjipable  of 
otleriug  any  resistance.  Extirpation  of  the  jaw  I  have  repeatedly  jieifoinied  under 
similar  circumstances,  passing  through  the  ditferent  stages  of  the  operation  while 
the  person  was  in  a  state  of  perfect  unconseioysness.  Even  the  more  delicate  opera- 
tions upon  the  eye,  as  the  establishment  of  an  artificial  |>upil,  and  the  extrnction  of 
cataract,  may  be  safely  performed  with  the  aid  td"  nmesthetifs,  altliough.  as  it  re- 
spects the  hitter,  it  should  mjt  be  forgotten  that  the  vomiting  which  occasionally 
attends  their  use  might  destroy  the  organ. 

It  has  been  asserted  that  one  advantage  of  the  use  of  aniesthetica  is  that  it  dimin- 
ishes the  liability  to  hemorrhage  during  an  oiienition,  but  1  have  never  Ix-en  able  to 
satisfy  mystdf  that  this  is  true;  nor  have  I  any  reason  to  liclitvc,  as  has  been  so 
frequently'  alleged,  that  there  is  greater  danger  of  seenndary  hemorrhage  after  the 
employment  of  tiK'se  agents,  due  to  loss  of  tone  in  the  smaller  vessels  and  to  a 
decrease  of  coagulability  of  the  blood.     Both  opinions  are  without  proof. 

Chloroform, — Chloroform,  a  terchloridc  of  lormyl,  is  a  clear,  colorless  liquid,  very 
volatile,  of  an  agreeable,  ammaitc  odor,  of  a  pungent,  saccharine  (aste,  very  dense, 
of  the  specific  gravity  of  1..500  at  fiO''  of  Fahreidieit,  idrnost  insoluble  in  water,  non- 
inflammable,  and  perfectly  neutral,  neither  rethlcniug  ror  bleaching  litmus  paper. 
It  is  a  compound  of  tiiree  atoms  of  carbon,  one  of  hydrogen,  and  three  of  chlorine. 
Various  impurities  are  liable  to  lje  mixed  up  with  it,  especially  the  chlorinated  pyro- 
genous  oils,  ether,  and  akulird.  The  presence  of  oils  is  readily  detected  by  pure, 
iiJMrong  sulphuric  acid,  to  which  they  impart  a  change  of  color,  varying  from  yellowish 
"Tio  reddish-lirown,  acconling  to  the  quantity  of  the  extrnneous  substances.  A  still 
Diore  simple  test  consists  iu  pouriirg  the  suspected  fluid  upon  the  hand,  where, 
rapidly  evaporating,  it  deposits  its  oily  imjnirities,  which  are  easily'  recognizable  by 
their  otfcnsive  smell.  Dropix^d  uprm  wjiite  paper,  pure  cidoroform  speedily  disuj)- 
pears  without  leaving  any  stain-  Tlie  existence  of  alcohol  is  detected  by  droppmg 
a  sroall  quantity  of  chloruform  into  distilled  wsjter;  if  pure,  it  will  retain  its  trans- 
liareney  at  the  liottora  of  the  glass,  if  not,  each  globule  will  acquire  a  mUky  ap[*ear- 
aucc.  The  piiisence  of  ether  may  be  detected  by  the  inflammable  character  of  the 
fluid.  It  is  practically  inq)nitnnt  to  know  that  eiiloroform  deteriorates  by  exposure 
to  heat  and  to  a  strong  light.  The  most  reliable  rirticlc  is  prepared  with  niethylatcHl 
spirit. 

There  arc  five  principal  circnmstances  which  should  he  closely  attended  to  during 
the  exhibition  of  chloroform,  and.  if  tins  be  done,  it  wi!l  be  difficult,  unless  the  article 
is  bad,  or  the  ))rvtient  has  some  idiosyncrasy,  to  produce  any  unpleasant  efl'erta  with 
it.  These  are  recumlioncy.  an  cm|ity  state  of  the  stomach,  a  free  play  of  the  dia- 
phragm, an  abundance  of  atmospheric  air,  and  a  gradual  administration. 

lat-  During  etherization  the  patient  may  sit  up  with  impunity,  but  this  is  not  the 
ease  during  the  inhalation  of  chloroform,  owing,  ajiparently  to  the  greater  relaxation 
of  the  muscles,  and,  conseipiently,  to  the  increased  ditlienlty  in  maintaining  the  cir- 
culation of  the  brain  through  the  influence  of  the  heart's  action.     Lying  upon  the^ 
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side,  when  tbis  is  pratticaWk-,  is  ijerhnpe  tlie  safi.'si  posture  of  all,  an  the  breathing 
will  then  bu  less  likuly  to  sullcr  by  the  (ailing  back  ol'tlie  tongue.  TUu  head  should 
never  be  much  raised,  nor  the  neck  ln;ut. 

2il.  An  empty  siatt-  of  itie  stomacli  is  (k'Hirable  for  two  reasons;  firet,  because  if 
chloroform  be  given  8oou  after  m  hesirty  meal  it  will  almost  certainly  Uidnc*  vomiting; 
and,  secondly,  because  a  crowdtiil  coudiliou  of  the  organ  interferes  materially  wiili 
the  tuovements  of  the  diaphragm.  Food  must  not  be  taken  for  at  least  four  hoiirs 
before  the  exhibition  5  but,  on  the  other  hand,  the  interval  should  not  be  loo  pro. 
tracted,  lest  serious  exhaustion  result  from  the  want  of  necessary  stimulus. 

3d.  Care  must  be  taken,  before  the  inhalation  is  commenced,  that  the  patient's 
clothes  are  aufllcieiitly  loose  to  prevent  constriction  of  the  chest  and  alHlonu'ti.  Any 
compression  from  this  source  would  necessarily  impede  the  action  of  the  diaphragm, 
and  might  thus  become  a  cause  of  mischief. 

4th.  The  importance  of  having  an  abundance  of  atmospheric  air  during  the  inha- 
lation of  an  article  so  potent  as  chloroform  is  self-evident;  in  etherization  this  is  of 
comparatively  little  consequence,  but  in  tlie  exhibition  of  chloroform  for  surgical 
and  obstetrical  purposes  it  is  absolutely  indispensable  to  the  safety  of  the  patient. 

5tb,  The  inhalation  must  be  elfected  gradually,  not  hurriedly,  tiuke  being  allowed 
the  system  to  accommotlate  itself  to  the  influence  of  the  remedy,  thus  avoiding  the 
shock  which  might  otherwise  result  to  the  heart  and  brain.  From  three  to  eight 
minutes  should  usually  be  spent  in  producing  the  full  eflbcts  of  the  anaisthetie. 

When  the  patient  is  verj*  feeble,  or  pale  and  timid,  it  will  be  ad\isable  to  give  him, 
iinraediately  before  tlie  operation,  from  half  an  ounce  to  an  ounce  of  brandy ;  and 
the  dose  may  afterwards  be  repeated,  if  the  edcet  is  obliged  to  Ije  maintained  for  an 
unusual  length  of  time,  sufficient  consciousness  being  peimitted  for  the  peaformance 
of  deglutition. 

The  best  mode  of  administering  chloroform  is  to  pour  the  fluid  ni>on  a  napkin  or 
handkerchief,  previously  folded  into  a  kind  of  cup-shajxid  hollow,  and  held  securely 
in  the  hand.  Or,  instead  of  this,  a  small,  liollow  sponge  may  Ix*  used.  As  to  the 
various  inhalers  tliat  have  been  devised  for  the  purpose,  most  of  tliora  are  objection- 
able on  account  of  their  inconvenience  and  the  dinieulty  of  obtaining  a  snnieiency  of 
atmospheric  air.  One  of  the  Ix'st  of  these  contrivances  is  that  <levised  by  Professor 
Chisholm,  of  IJaltimore,  ami  used  extensively  in  the  Southern  States  during  the  late 
war.  It  consists  of  a  small  metallic  instrument,  fitted  for  insertion  into  the  iiostrils, 
the  mouth  being  left  entirely  free  for  breathing.  In  this  waj-,  antiestheeia  is  rapidly 
in<luced  without  any  waste  of  fluid  from  evaporation  even  in  the  open  air.  The 
apparatus  of  Dr.  Skinner,  of  Liverpool,  a  very  simple  and  efllcient  one,  consists  of 
a  wire  frame  in  the  shape  of  a  shallow  ladle  covered  with  flannel,  the  concavity  being 
held  over  the  nose  and  moutli  while  the  chlorofonn  is  dro[>|ied  upon  the  convex  sur- 
face. The  apparatus  of  Mr.  Clover,  employed  by  some  of  the  Loadon  practitionera, 
is  too  troublesome  and  expensive  for  geuer.il  use. 

The  jiatient  having  taken  his  place  upon  1  he  tabic,  and  emptied  his  lungs  by  a 
deep  and  protracted  expiration,  the  napkin,  impregnated  with  a  drachm  of  chloro- 
form, is  held  over  the  mouth  and  nose,  at  a  distance  of  about  two  inches,  Iniing 
gra<hmlly  brought  nearer  and  nearer  until  it  is  within  one-fourth  of  that  distance, 
bej'ond  whicii  it  should  not  be  carried,  the  chest  being  at  tlie  same  time  regularly 
and  powerfully  distended.  The  pungent  effect  of  the  lirpiirl  upon  the  skin  should  be 
prevented  by  anointing  the  face  with  some  protective  imguent,  otherwise  vesication 
may  arise.  All  unnecessary  conversation  is  avoided,  lest  the  attention  of  the  patient 
should  thereby  lie  umluly  distracted.  The  assistant  having  charge  of  the  adminis- 
tration gives  it  his  earnest  and  undivided  care,  wetting  the  napkin  from  time  to  time 
with  the  tiuid,  and  seeing  that  the  ptitient  gets  an  abundance  of  air,  his  vigilance 
increasing  as  the  effects  of  the  medicine  become  more  and  more  ajipareut.  As  soon 
as  the  sensibility  is  completely  abolished,  the  operation  is  commenced,  n  return  to 
consciousness  being  prevented  by  holding  the  napkin,  sprinkled  with  a  small  quantity 
of  the  vapor,  oceasion.'dly  before  the  nose,  and  thus  the  impression  is  maint^uned, 
steadily  and  cautiously,  not  only  until  the  knife  has  full}^  accomiilished  its  object, 
but  until  the  principal  arteries  have  been  secured,  and,  in  some  cases,  even  until  the 
dressings  have  been  applied. 

As  soon  as  the  inhalatiotn  ha«  been  fairly  entered  npon,  an  attendant  should  seda- 
lously  watch  the  ]iu!se,  respiration,  and  countenance.  Should  any  Muldcn  change  be 
noticed  in  their  condition,  the  administration  must  instantly  be  discontinued.  or«  if 
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persisted  in,  conjoined  with  a  more  liberal  supply  of  jitniofephoric  air.  It  is  not 
uecessarj'  tbat  a  tiugcr  isliould  be  constantly  kopt  upon  the  pulMu ;  ibr  the  color  of  the 
iHL-ti  and  tlie  nature  of  tlie  breathing  will  always  suHicicntly  iiidicute  the  ellects  wliich 
the  anujsllielic  is  exerting  upon  the  system,  mxd  thus  allbrd  dbundaut  opportunity  for 
preventing  any  unpleasant  oceurreuee. 

When  ciilorofoim  aets  as  a  decided  depressant,  as  iu  excessive  anetnin,  organic 
disease  of  the  liearl,  or  inordinate  exhaustion  from  profuse  discharge,  the  aiia»slhelic 
effect  shoidd  be  maintained  with  ether,  experience  liaving  bho>n  that,  if  it  be  not,  iu 
such  nu  event,  a  positive  anLid«jte,to  tlie  evil  consequences  of  chloroform,  it  restores 
the  force  of  the  circulatiou,  and  may  bo  adminiatered  without  the  slightest  risk  to 
lile. 

The  quantity  of  chloroform  required  during  an  operation,  and  the  time  during 
which  its  eflects  may  be  safely  maintained,  must,  of  course,  vary  according  to  the 
exigencies  of  each  particular  case.  In  geuei"al,  from  half  an  ounce  to  an  ounce  may 
be  regardeil  as  a  fair  avemge,  but  very  fretiueutly  it  takes  three,  four,  or  even  five 
time:>  that  amount,  depentling  upon  tlie  severity  and  duration  of  the  oi>eration,  and 
the  susceptibility  of  the  individuid.  Iu  some  instances  almost  an  incrc<libly  small 
portion  answers  the  purpose.  Children  usually  require  comparatively  little;  and  it 
is  well  known  that  women  are  generally  more  susceptible  to  its  influence  than  men. 
Persons  exhausted  by  hemorrhage  are  very  easily  affected  by  it,  owing  to  the  rapidity 
of  its  absorption,  and  hence  it  should  always  be  ailministered  to  tlicm  with  unusual 
care.  In  obstetric  practice,  the  elfects  of  chloroform  nmy  be  maintained,  with  impu- 
nity, for  many  hours  together,  and  the  same  remark  is  true  of  severe  and  tedious 
surgical  openilions.  Thus,  in  an  attempt  to  re«luce  a  chronic  tlislocation  of  the 
sboiddcr-joint,  I  kept  the  p.itient  steadily  under  the  influence  of  the  remedy  for  two 
hours,  during  which  not  less  than  twelve  ounces  were  used. 

Age  is  no  bar  to  the  use  of  anaesthetics.  I  have  given  chloroform  repeatedlj'  to 
very  young  children,  and,  in  several  instances,  with  excellent  etfect,  even  to  infants 
under  two  mouths.  In  fact,  the  more  tender  the  age  is,  the  more  easy  is  thQ  induc- 
tion of  insensibility.  Old  persons  also  bear  the  inhalation  well.  On  one  occasion 
I  gave  it  with  the  most  gratifying  elTect  to  a  lady  of  ninety-two,  supposed  to  be 
Uiioring  under  a  fracture  of  the  neck  of  tlie  thigh-bone.  Certain  di.seasea  are  usually 
i*eigarded  as  contra-indicating  the  employment  of  aniesthetics,  particularly  or^janic 
legions  of  the  heart,  lungs,  and  brain;  but  1  have  myself  never  allowed  anj'  artiction 
whatever  to  stand  in  my  waj',  as  I  cunn<Jt,  upon  general  phj'siological  principles,  see 
uiy  rt'ason  why  it  should,  since,  by  tranquillizing  the  sj-stem,  these  agents  effectually 
prevent  the  mental  and  liodily  perturbation  so  lialile  to  attend  operations  perfomu'd 
without  their  aid.  Chloroform  KlionJd  be  administered  with  special  care  in  ludiilnal 
drinkers,  aa  nearly  a  dozen  deaths  have  occurred  from  its  use  in  such  suljects.  In 
giving  tiiis  article  to  uifants  and  very  young  children,  ou\y  a  few  drops  shoulil  be 
poured  upon  the  napkin  at  a  time,  and  care  should  be  taken  to  hold  the  cloth  at  a 
considerable  distance  from  the  mouth  and  nose,  so  that  the  fluid  maj' enter  the  lungs 
well  diluted  with  atmospheric  air. 

Effeciii. — The  effects  of  chloroform  npon  the  system  may,  for  practic.il  purposes, 
be  divided  into  two  stages,  that  of  excitement,  and  that  of  insensibility-  The  first 
begins  soon  after  the  commencement  of  th«-  inhalation,  and  is  characterized  by  vari- 
ous cries  and  struggles,  as  if  the  [lalient,  feeling  alarmed,  were  anxious  to  escape 
from  tb**  table.  The  face  becomes  Hushed,  the  eye  has  a  wild  and  staring  expression, 
the  pulse  is  preternatn rally  frequent,  and  the  mind  is  incoherent;  as  the  effects 
increase,  the  l)rain  falls  into  a  species  of  exhilaration  closely  akin  to  that  of  intoxi- 
cation. It  is  now  that  the  individual  nsiially  exhibits  his  ])eculiarities  of  tempera- 
ment and  habit.  Thus,  if  he  is  of  a  boirterons  disposition,  he  will  l>e  a|tl  to  be 
Doisy,  to  swear,  or  to  fight,  and  to  make  the  most  violent  efforts  to  disengage  liim- 
self  from  the  assistants.  One  man  will  laugh  and  joke;  another  will  weep,  or  moan 
and  sigh;  the  sportsman  will  fancy  himself  occupied  in  the  pleasures  of  the  chase; 
the  wily  crvHsman,  in  driving  a  good  bargnin  ;  the  lawyer,  in  addressing  a  jury;  the 
preacher,  in  exhorting  his  congregntion  ;  and  the  phj'sician,  in  prescribing  for  his 
patient.  The  mind  is  in  a  dreamy,  j>crvert,ed  condition,  and  whatever  is  most  pre- 
dominant at  the  time  iu  thought  and  feeling  is  sure  to  exhibit  itself  in  ex])ression. 

This  excitement  varies  much  both  in  degree  and  dur.ation  ;  in  many  cases  it  is 
very  slight  and  transient,  while  in  snme  it  is  even  entirely  wanting,  the  p.-itient  being 
perfectly  tranquU  throughout.     When  considerable,  it  is  very  liable  to  Ive  re^jro- 


duced,  to  a  greater  or  less  extent,  as  the  effects  of  the  remedy  wear  off,  so  tliat  the 
uidividtml  will,  perhaps,  be  (iiiite  as  boisterous  atter  the  iuUalalion  is  over  aa  hv  was 
soon  aller  its  coiuiueiicemeiit.  In  very  nervous,  excitable  yeraous  the  iutoxicatiou 
may  last  for  several  hours,  although  this  is  uucummon. 

In  the  second  stage,  wliicli  succeeds  impercuptibly  to  the  first,  the  individual  gra- 
dually lapses  into  a  state  of  entire  unconseiousuL-ss ;  the  muscles,  thoroughly  relaxed, 
are  uo  longer  under  the  control  of  the  will,  tUe  limbs  retaining  any  position  in  whivh 
they  may  b«  placed ;  the  eyelids  are  closed  and  the  balls  turned  up,  the  pupils  being 
contnit'ted,  and  insensible  to  light ;  the  respiratioti  is  calm  and  easy ;  and  the  pulse 
is  soft  and  undisturbed,  or,  if  at  all  changed,  it  is  rather  below  than  above  the  nor- 
mal frequency.  Feeling  and  intellection  are  suspuudud,  and  ever^-thiug  indicates 
tliat  the  patient  is  iii  a  quiet  and  pleasant  sleep,  wholly  unconscious  of  6urix>unding 
olijef>t9,  and,  tiierefore,  completely  insensible  to  pain.  If  tliis  state  be  carried  a  little 
fvii'tlicr,  coma  will  arise;  the  patient  will  snore  as  if  he  were  apoplectic,  the  pulse 
and  res!>iration  will  diminish  ui  force  and  freciuency,  and  the  iMipil  will  become 
notabl3'  dilated.  As  yet,  all  is  safe,  but  a  few  more  wbiB's,  an<l  an  important  link  in 
the  chain  of  life  may  give  way,  and  the  patient  be  sent  into  eternity.  In  the  admin- 
istration of  chloroform  we  should  always  strive  to  prevent  coma-  The  most  unex- 
ceptionable form  of  antesthetizatiou  unquestionably  is  that  in  which  there  is  a  perfect 
suspension  of  setisiliility  without  the  complete  abolition  of  consciousness ;  but  it 
eed  hardly  be  added  that  it  is,  practically,  extremely  ditllcult  to  produce  such  a 
ice  result  in  any  case.  In  general,  t!ie  patient,  on  recovering  from  the  effects  of 
the  remedy,  lias  uo  distinct  recollection  of  anything  that  passed  while  he  was  under 
its  iiitlaencu. 

The  effects  of  chloroform  seldom  completely  disappear  under  several  hours.  After 
the  more  characteristic  symptoms  have  gone  off,  the  mind  wiU  still  be  somewhat 
bewildered,  the  muselcs  relaxed,  and  the  feelings  perverted.  In  some  cases,  cfe|>e- 
dally  in  children,  the  patient,  after  having  passed  through  a  most  severe  oiK?ratiou, 
will  falj  into  a  tranquil  sleep,  and,  perhnps,  not  wake  up  fidly  for  an  hour  or  two.  Id 
other  cases,  again,  the  effects  will  go  olf  very  rapidly,  and  the  individiml  will  not 
only  bo  roused  to  a  state  of  consciousness,  but  to  severe  pain.  If  the  vaiwr  is  very 
freely  employed,  there  will  frequenlty  he  some  degree  of  nausea  or  even  vomiting, 
either  during  the  operation,  or  at  its  close,  upon  the  return  of  consciousness.  Ernests 
is  most  common  in  children  and  in  persons  of  a  nervous,  irritable  temperament,  bat 
inny  generally  1h3  entirely  prevented  by  the  administration  of  a  little  brandy  or 
whiskey  immedi.ttcly  before  tlie  inhalation  of  the  aua'sthetic  is  commenced-  Ilead- 
aelie,  .although  infretjuent,  is  occasionally  met  with,  and  may  last  for  a  number  of 
hours.     It  is  most  liable  to  come  on  if  the  chloroform  be  iu)|*ure. 

I  have  never  witnessed  any  permanently  ill  effects  from  tlie  exhibition  of  chloro- 
form, such  aa  partial  paralysis,  lo.ss  of  sensation,  or  j>erversion  of  taste  and  smell; 
and  a  similar  declaration  has  been  recorded  by  the  late  Dr.  Snow,  of  London,  in  his 
work  on  A nresthetics,  published  in  1868. 

AlthoHgh  chloroform  is  one  of  the  greatest  boons  which  a  kind  and  beneficent 
Providence  has  bestowed  upon  man  for  the  prevention  and  alleviation  of  pain,  yet, 
like  every  other  remedy,  it  is  capable,  when  abuned,  or  injutiiciously  administered, 
of  producing  the  most  deadly  effects.  These  effects  are  those  of  a  narcotic  poison; 
and  as  they  may  follow,  in  jjersons  of  nmistial  eusceptiliility,  the  inlialati<m  of  the 
smallest  quantity  of  the  liquid,  it  is  of  the  utmost  inq>ortance  that  they  should 
never,  for  a  moment,  be  lost  sight  of  in  the  use  of  the  article.  An  overdose  maj* 
destroy  life  almost  instantaneously,  or  death  may  occur  at  a  variable  perioil  after  the 
exhibition  ;  sometimes  even  after  partial  reaction  has  taken  place.  The  phenomena 
indicative  of  danger  are,  stertorous  respiration,  a  small  and  feeble  pulse,  lividity  of 
the  features,  dilatation  of  the  pupils,  relaxation  of  the  sphincters,  and  rapid  dimi- 
niilion  of  the  temperature  of  the  Ixidy. 

Death  by  chloroform  may  occur  in  at  least  four  different  ways,  by  coma,  by 
asphyxia,  liy  syncope,  and  by  gastric  irritability,  as  it  affects  the  brain,  the  lungs,  the 
heart,  or  the  stomach.  Dr.  ,T.  C.  Reeve,  of  Ohio,  who,  in  1H(h,  was  at  great  ]>aiQ8  to 
investigate  the  causes  of  death  from  the  inhalation  of  this  fluid  by  the  examinntiou 
of  a  large  number  of  reconled  cases,  is  of  opinion  that  the  fatal  event  !•*  not  tuifk«- 
qucntly  prmluceil  by  mere  shock,  in  the  same  manner  as  in  a  blow  upon  the  storoach, 
or  ns  when  a  draught  of  cold  water  is  taken  in  an  overheated  wtate  of  the  lM>«ly. 

Death  by  coma  generally  occurs  suddenly,  apparenll}*  from  the  absorption  of  the 
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cliloroforra,  ami  its  direct  sedative  effect  upon  the  brain;  or,  as  Is  more  pmbiilile, 
uptui  the  brain  atul  spinal  conl.  'I'lic  ocfurrciiCL-  is  iilwnvs  pieceilud  bv  ^terturuiis 
bfeathiug,  by  lividity  o(  tbe  siirf:iCL',  and  by  convulsive  niovetiu'iits  of  the  imi.seles, 
the  artioii  of  the  heart  ceasing  with  the  respiralioii,  or  even  bi-foit-  the  resjihaliun  is 
completely  exliiiguished.  Klderfy  persons,  worn  ont  b^-  intrinpcnuiee,  protracted 
disease,  and  the  depressing  passions,  are  most  subject  to  thia  mode  ol"  death. 

In  death  by  aspiiyxia  the  breathing  stops  sudilenly,  the  heart  continuing  to  beat 
for  a  short  time  alter  all  motion  of  the  chest  has  ceased.  The  occurrence  is  denoted 
by  the  gasping  character  of  the  resjtiratton,  the  lividity  of  the  ftnturcs,  the  distension 
of  the  jugular  veins,  the  flickering  nature  of  the  pulse,  and  the  dilated  and  insensible 
condition  of  the  pupils.  Death  takes  place,  not  directly  from  the  effects  of  tlie  dduro- 
furm,  but  indirectly  from  deprivation  of  oxygen,  the  ana-slhetic  not  having  been 
admixed  with  a  sulllcicnt  quantity  of  air  during  its  inhalation. 

In  death  by  synco|H3  from  an  overdose  of  chloroform  the  fatal  event  is  dae  to 
paralysis  of  the  heart,  or  the  sudden  abstraction  of  nervous  fluid,  the  patient  dying 
very  mucli  as  in  shock,  induced,  perhaps,  only  by  a  very  few  inhalations.  The  heart 
ceases  to  beat  before  the  breathing,  the  countenance  is  of  a  ghastly,  livid  hue,  the 
pulse  is  weak  and  flickering,  and  life  i.s  usMaHy  destroyed  very  suddenly.  Tersoua 
with  a  soft,  flabby  heart,  accompanied  with  fatty  degeneration  of  its  muscular  struc- 
ture, and  dilatation  of  the  left  ventricle,  are  most  liable  to  suffer  in  this  way. 

Death  from  gastric  irritabiiity  does  not  occur  suddenly  but  grndnally,  not  perhaps 

under  several  days,  the  primary  imjiression  Inking  apparently  made  u|>on  the  pncnmo- 

gastric  nerves,  and  the  secondary  upon  the  brain,  heart,  and  lungs.     The  event  is 

oneommon.     In  a  typical  case,  a  most  remarkable  one  of  its  kind,  observed  by  Dr. 

Thomas  Wood,  of  Cincinnati,  the  very  first  inhalation  produced  retching,  followed 

by  vomiting  before  the  pnticot  became  insensible;  the  nniesthesia  was  nuuntaiued 

for  half  an  hour,  and,  on  the  return  of  consciimsncss,  the  gastric  trouble  re:ippeared, 

and  continued  until  the  close  of  life  on  the  sixth  day.     Tlie  retching  and  vomiting, 

in  this  case,  were  evidently,  in  the  first  instance,  entirely  independent  of  any  cerebral 

disturbance,  though,  in  its  progress,  both  the  brain,  the  lungs,  and  the  heart  became 

seriou.sly  implicated,  as  is  sliown  by  the  fact  that  at  the  end  of  twenty-four  hours  there 

was  deliriurir,  with  tremulous  movements  of  the  muscles,  ililatalion  of  t!ie  pujiils,  and 

lividity  of  the  general  surface,  symptoms  which  steadily  pcrr<isted  nj)  to  the  time  of 

death.    When  a  person,  after  having  been  comatose  or  asphyxiated,  partially  recovers, 

he  may  linger  for  several  hours,  or  even  a  much  longer  iieriod,  in  a  state  of  partial 

UDConscionsncss,  and   Hnnlly  die  under  all  the  symptoms  of  profound  congestion 

of  the  brain  and  lungs,  with  a  tendency  to  serous  effusion  and  deposits  of  lymph;  or 

lie  may  gradually  regain  his  health,  without,  perhaps,  an}'  bad  ulterior  effects. 

The  repealed  inhalation  of  chloroform  does  not  seem  to  establish  a  tolerance  of 
the  reraetiy,  or  to  serve  as  a  security  against  a  fata!  occurrence.  A  very  consideiable 
percentage  of  the  recorded  deaths  by  this  agent  t<n>k  place  <luring  inhalation  for  the 
second,  third,  or  fourth  time.  To  prodnce  a  fatal  ell'ect,  it  is  not  neiessary  that  the 
quantity  of  chloroform  should  be  large  or  that  the  inhalation  should  be  at  all  ]»ro- 
tracted.  Frenueutly  a  few,  hurrie<l  whiffs  are  sullicient.  Of  lO^  cases  of  death  from 
chloroform,  tjiladated  by  Sansotn,  in  which  the  stage  of  autesthesia  was  noted,  50 
perished  before  the  full  effecrts  of  the  remedy  were  produced. 

Wlien  <leath  ensues  from  these  trivial  can.ses,  the  prohabdity  is  that  the  event  is  gene^ 
rally  dependent  upon  extraneous  circumstances,  as  the  idiosyncrasy  of  the  individual, 
the  amount  of  shock  or  loss  of  blood,  exhau.'»tion  from  disease,  an  overloa<letl  state 
of  the  8t<imach,  the  semi-erect  posture,  mental  emoti'»n,  and  otlier  untoward  condi- 
tions of  tlie  system,  not  .always  appreciable  before  the  inhalation  is  liegtui.  The 
baneful  inlluence  of  fear  in  dtjbilit^ating  the  system  is  well  km-iwn*  and  it  is  not  to  be 
forgotten  tlial  a  person,  although  pTX>tty  completely  inlhicDced  by  cldoioforiu,  may 
suffer  violently  from  shock  indueed  by  a  severe  ami  protracted  o(H!ration. 

Trpotmenl. — The  treatment  for  the  relief  of  the  poisoning  consequent  upon  an 
overdose  of  chloroform  must  Ikj  prompt  and  ellicient;  for  everything  depends  ujion 
the  presence  of  mind  of  the  surgeon  and  the  rapidity  and  energy  with  which  he 
applies  his  remedies.  The  first  thing  to  be  done  is  to  desist  from  tin-  further  admin- 
istration of  the  remedy  ;  the  second,  to  place  the  head  below  the  general  level  of 
the  body,  and  to  draw  the  t«mgue  out  of  the  mouth  with  a  tenaculum,  so  as  to  lift  it 
tway  from  the  glottis  ;  the  third,  to  cause  a  full  access  of  cold  Jilr,  by  throwing  open 
Uie  doors  and  windows  of  the  apartment,  and  making  free  use  of  the  fan;  the  fourth, 
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to  (lash  cold  water  upon  the  body,  or,  still  bettor,  to  pour  it  from  a  height  of  scvorai 
t'ect;  the  llftlt,  to  inslitule  artitiL-ial  ruspiration,  by  introilucing  a  tube  into  the  wind- 
pipe  ami  percussing  the  body,  or  blowinir  air  into  the  uioiitb:  the  sixtii,  to  stimulate 
the  surface,  especially  over  the  spine  and  heart,  with  hot  uiustanl  w:iter,  lotioiit*  of 
veratiia,  or  diiute  spirit  of  hartshorn  ;  the  seventli,  U>  administ«.;r  an  injection  of  ttpirit 
of  turpentine  ;  and  the  last,  to  apply  galvanic  electricil}*,  passed  throuj^h  needle*  in- 
serted into  ditferent  jjarls  of  tlie  Ijody,  more  especially  over  tlie  heart,  diaphraiftn, 
and  spine.  A  hiinp  of  ice  inserted  into  the  rectum  olleu  produces  an  excellent  eHect. 
"  Flipping"  the  surface  with  the  end  of  h  towel  wrung  out;  of  cohl  water  is  a  powerful 
excitant.  As  soon  as  the  patient  is  able  to  swallow,  free  use  is  made  of  brandy  and 
ammonia.  These  means  should  be  employed  with  great  diligence  and  regularity 
until  it  is  perfectly  evident  that  life  is.  irrecoverably  extinct. 

Striking  the  patient  with  the  flat  hand,  sharply  and  rapidly,  upon  all  parts  of  the 
body — the  face,  trunk,  arms,  and  legs — is  worthy  of  trial.  The  clothes,  as  a  pre- 
liminary step,  should  he  remoA'ed  as  speedily  as  possible,  and  the  etforta  should  be 
uninterruptedly  continued  until  there  is  a  return  of  breathing  and  pulsation.  Ac- 
coucheurs often  resort  to  this  process  of  reviving  stillborn  children;  it  is  a  jXiwerfoL 
stimulus,  making  its  primary  impression  uix>n  the  sensitive  nerves  of  the  skin,  aiid 
through  them,  by  reflex  action,  upon  the  spinal  cord,  the  heart,  and  tliii  capillaries. 
Striking  the  surface  gently  and  rapidly  with  small  switches,  or  the  en<l  of  a  towel 
wrung  out  of  ice  water,  is  often  of  great  service ;  and  there  is,  according  to  my  ex- 
[lerionce,  no  more  powerful  excitant  than  a  strong  snlution  of  veratri a. rubbed  freely 
upon  the  back  and  chest.  Mouth  to  mouth  insufflation  is  also  a  very  valualde 
method  of  resuscitation  in  chloroform  poisoning.  To  remlcr  it  etfedive,  tlie  larjmx 
should  bo  pressed  against  the  spine,  to  |)revent  the  air  Irom  ])assing  into  the  cFsoj)iia- 
gus,  and  the  insufflation  should  not  be  performed  too  rtniidlj-  or  loo  forcibly,  lest  tl>e 
lungs  be  injured. 

For  the  minor  effects  of  chlorofnrra  very  little  is  necessary,  lieyond  a  discontinu- 
ance of  the  inhalation,  sprinkling  the  face  and  chest  with  cold  water,  allowing  a  free 
access  of  cold  air,  and  holding  a  sinelling-bfjltle  near  the  nose.  If  any  lividity  exist, 
indicative  of  impeiultng  asphyxia,  the  tongui?  must  immediately  be  palled  out  with 
a  tenacubun,  .and  steadily  hA(\  till  the  breathing  is  fully  re^^^'tablished. 

If  vonnting  occur,  the  patient  must  iinmv'<llately  be  turned  upon  his  side — not  on 
Ills  alMlomen,  lest  the  action  of  the  diaphragm  Ije  imiieded — with  the  head  inclining 
downwards,  otherwise  the  contents  of  the  stomach,  as  they  are  lazily  ejected  from  the 
CEsopliagus  and  fauces,  might  easily  descend  into  the  larynx,  and  thus  induce  suffo- 
cation. When  the  gastric  distress  is  olistiuate  or  protravted,  the  best  remedies  are 
bnuid^""  and  a  hypodermic  injection  of  morphia. 

In  women,  the  unconsciousness,  consequent  upon  the  exhibition  of  chloroform, 
sometimes  continues  so  long  as  to  cause  serious  alarm  for  the  safety  of  the  patient. 
Such  apprehension,  however,  is  generally  grouwlless,  experience  having  shown  that, 
when  this  state  lasts  beyond  half  an  hour,  it  is  due  to  hysteria,  and  not  to  the  effects 
of  tlie  ansesthetic.  Sometimes  convulsidns  are  inducetl,  but  they  always  promptly 
sulwidc  under  the  continuance  of  the  inhalation. 

Ana'sthetics  nhoukl  never  be  administered  to  females  except  in  the  presence  of 
witnesses.  The  cases  of  the  two  dentists,  the  one  of  this  city  and  the  other  of  Mon- 
treal, which  created  so  much  excitement  both  in  and  out  of  tlie  prcifession,  show  that 
no  man's  character,  however  pure  or  ex;dted,  may  altogether  escajie  censure,  if, 
indeed,  ruin.  The  remarkable  instance  which,  a  few  years  ago,  occurred  at  the  Phil- 
adelphia Hospit-il,  of  a  woman  who,  while  under  the  influence  of  ana'sthesia,  went 
through  all  t!je  movements  of  the  sexual  congress,  and  analogous  examples  reported 
in  the  medical  jourtials,  clearly  prove  how  strongly  the  imagination  of  the  patient 
may  be  impressed  in  this  way,  while  thus  affected,  and  how  vividly  the  idea  may 
remain  afler  tiie  ordinary  etfects  have  passed  off. 

tJther — The  administration  of  sulphuric  ether  may  be  effocte<l  with  a  large,  broad, 
sponge  covered  with  soft  lenther,  with  a  towel  inclosed  in  a  thick  |ia|}er  cone,  or, 
what  is  far  better,  and  much  more  economical,  with  Dr.  Lente's  inhaler,  represented 
in  fig.  214.  The  aftparatus  essentially  cunsists  of  a  bottle,  a  gum-elastic  tul>e  fitted 
with  a  stopcock,  and  a  light,  holmet-sbapcil  framework,  covered  with  two  layers  of 
Ibinnel.  Upon  inverting  the  bottle  and  holding  it  aliove  the  mouth-piece,  the  ether 
dilfnses  itself  very  rnpidly,  the  quantity  u.se<l  at  the  commencement  of  the  operation 
heing  about  two  drachms,  succeeded  by  three  more  as  soon  as  the  pafit-nt  Iw 


EFFECTS    OF    CnLOROFORM. 


569 


I 


I 


respire  fully,  the  effect  l»eiiiir  thus  maint.iiiiiHl  until  complete  ansGsthesi.i  i^  iivluccl. 

Wlu-n  tlie  inhaler  is  roinove^l  froiri  ihu  IV'O,  as  wbun  stertorous  breathing  ensues, 

it  inu^t  be  placed  ou  its  base,  to  prevent  the  escape 

of  vapor.     The  quantity  of  elUer  consiiraoil  doea  Fig.  914. 

not,  ordinarily,  excfeil   two  or  three  ounei's,  and 

from  four  to  five  minutes  usually  suffice  to  effect 

the  ilt'sireil  object. 

When  the  inhalation  is  effoetod  with  a  sponge  or 
toweJ,  not  less  than  half  an  ounce  of  ether  .slKXild 
be  used  in  the  fir^t  instance,  and  the  administration 
should  l>e  steadily  continued  until  the  full  object  is 
attaine<U  which  often  occupies  from  five  to  ten  min- 
utes. No  particular  attentinn  need  be  paiil  to  the 
Sflmission  of  atmospheric  air,  as  tliis  fluid  possesses 
none  nf  the  poisonous  projwrties  of  cliloroforru.  The 
quantity  of  ether  consumed  in  this  mode  of  admin- 
istration is  seldom,  in  ordinary  cases,  less  than  fiora 
four  to  eipht  ounces,  while  in  the  more  protracted,  tanta'i  inhkler. 

twice  or  even  thrice  that  amount  may  be  nooessar}'. 

The  first  effect  of  the  inhalation  of  ether  is  nsnally  a  sbort,  hacking  cough,  but 
this  soon  subsides,  and  the  sy+tera  f;;radnaUy  lapses  into  a  calm,  quiet  condition, 
ittendcd  with,  muscnlar  relaxation,  closure  of  the  eyelids,  and  mental  obliviousness, 
followed,  in  many  cases,  by  stertorous  respiration.  Sickness  and  vomiting  are  com- 
mon occurrences;  and  there  is  also  not  unfrajuently  a  great  deal  of  headache  after 
the  patient  has  recovered  his  consciousness,  sometimes  lasting  u]>wards  of  twenty- 
four  hours.  Moreover,  the  brealli  usitnlly  retains  for  a  long  time — occasionally, 
indeed,  for  several  days — the  disagreeable  odor  of  the  auipsthetic. 

In  administering  chloroform,  the  patient  is  always  recumbent ;  in  etherization,  on 

the  contrary,  he  may  sit  up,  or  recline,  as  may  be  most  convenient  to  the  ojierntor, 

no  injury  resulting  even  from  the  protracted  maintenance  of  the  erect  posture.    'I'he 

inhalation,  too,  may  be  carried  on  more  rapidly,  and,  as  already  stated,  without  any 

special  reference  to  the  admixture  of  atraosijhcric  air,  a  sutlieiency  always  entering 

through  the  iidialer.     Any  bad  effects  that  may  arise  from  eUicriiiatinn  should  be 

treatoi  ujK)n  the  same  general  principles  as  those  produced  by  an  ovenlose  of  cldo- 

roform.     The  cold  douche,  in  particular,  will  be  of  much  service  in   recalling  the 

patient  to  consciousness.     All  the  different  varieties  of   ether  possess  aiiivsthetic 

jjrojicrties ;  but  the  one  uriiversally  preferred  is  the  snl])hnric,  thoroughly  waf^hed, 

sxad  divested  of  impurities.     It  is  the  article  which  Dr.  Morton  originally  introduced 

to  the  notice  of  the  jjrofession  niuler  the  nnme  of  lelhoon,  or  pain-destroyer,  and 

"^hich  if  now  so  much  emiiloyed  in  surgical  an<l  midwifery  practice  in  this  connlry. 

Some  practitioners  prefer  a  mixture  of  ether  and  chloroform  to  either  of  these 

mrtiiluH  alone,  considering  it  to  be  eiiunlly  etflcacious,  and  at  the  same  time  more  safe. 

1  havt'  myself  frequently  emplnyed  them  in  this  way,  and  regard  the  combination  as 

"unobjectionable  in  every  respect.     The  ordinary  proportion  is  three  parts  of  sulpluiric 

*ther  to  one  of  chloroform ;  but  tlie  quantity  of  either  agent  may  be  increased  or 

<liu>inished,  according  to  the  exigencies  of  the  case,  or  the  whim,  fancy,  or  caprice 

of  the  surgeon.     A  mixture  of  etpj.il  jtarts  of  chloroform  and  alcohol  was  reeom- 

memled  by  Dr.  Snow,  and  is  generally  regarded  as  a  vcr^'  safe  and  etllcient  anees- 

tbetic.     In  adminisicriiig  it  to  very  3'oung  children,  it  may  be  diluted  witii  rectified 

spirit,  although,  if  proper  care  l.>e  taken,  thia  is  not  at  all  essential,  either  to  safety 

or  convenience. 

How  the  inhalation  of  ether  proves  fatal  has  not  been  decided.  When  death  occurs 
promptly,  as  during,  or  very  soon  after,  the  administration,  the  probability  is  that  it 
is  caiisetl  byasi>hyxia,  whereas  when  it  occurs  at  a  later  period,  as  after  the  lapse 
of  hours  or  days,  there  is  reason  to  believe  that  it  is  due  to  the  elfects  of  congestion 
of  the  brain  and  lungs,  either  alone,  or  in  conjunction  with  gastric  irritability,  which 
often  exists  in  a  most  distressing  degree. 

Hijhrnmir  efhfr,  a  compound  of  bromine,  alcohol,  and  ether,  is  a  safe  and  reliable 
anaesthetic,  largely  use<i  l>y  the  late  Mr.  Xunneley,  of  Leeds,  and  strongly  recom- 
mi»nricd  by  Dr.  Uichardson,  of  London.  An  atmosphere  containing  from  eight  to 
ten  per  irent.  of  the  vapor  causes,  when  inhaled,  rapid  reduction  of  the  common  sen- 
sibility, the  pulse  and  breathing  remaining  tranquil,  and  the  expression  of  the  coun- 
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tcnaiic*  good.  Owing  to  the  rapid  transition  from  the  first  to  the  third  stage  of 
narcotism,  tliere  is  little,  if  auy,  muscular  excitement.  No  apncea  occurs,  an<l  the 
reeoviTv  is  usually  very  prompt.  The  objections  to  this  fluid,  as  a  general  ame». 
thetie,  are,  its  cuBtliness,  its  tendency  to  decomposition,  and  its  irritating  effect* 
upon  tlic  throat. 

Bichloride  of  Methylene. — Bichloride  of  moth3'lene,  or  chloromethyl^  as  it  may  Ite 
more  conveniently  called,  was  introduced  into  practice,  as  a  general  ame^thelio 
agent,  in  1SC7,  \>y  Dr.  U.  W.  Richardson,  who  administered  it  for  the  first  time  lo 
tlie  hunnin  subject  in  October  in  that  year,  in  a  ca.se  of  ovariotomy  perfurmciJ  by 
Mr.  T.  .S|iencer  Wells.  It  possesjses  many  of  the  properties  of  chloroform,  but  <liirers 
from  it  in  having  a  sweeter  odor,  in  being  more  plca-sant  to  inhale,  and  in  containing 
one  atom  more  nf  hydrogen  and  one  atom  loss  of  chlorine.  It  resembles  ether  in 
being  inflammable  in  air.  As  an  anaesthetic  it  causes  less  excitement  than  chloro- 
form, is  not  so  liable  to  produce  vomiting,  is  more  jK-rsistcnt  in  its  action,  and  does 
not  provoke  rigidity  of  the  muscles  of  tlie  jjaw,  or  lividity  of  the  counten.inee.  The 
sleep  is  usunlly  very  gentle,  and,  with  proper  care,  may  ])e  maintained  without  injury 
for  any  reasonable  time.  Complete  narcotism  m.ay  1)6  induced  with  from  one  and  a 
half  to  three  drachms  in  adults,  and  in  children  with  less  than  one-third  of  that 
quantity.  Like  cldoroform,  it  may  be  adFuinistered  at  all  periods  of  life  ami  in  all 
kinds  of  operations,  in  the  most  severe  and  protracted  as  well  as  in  the  most  simple 
and  rxpedilious. 

The  mode  of  administering  chlororaethyl  and  the  precautions  with  regard  to  the 
patient — as  rceumbeucy,  emptiness  of  stoniacii,  aud  absence  of  constriction — are  the 
same  as  in  the  induction  of  ana?sthe8ia  with  chloroform.  The  fluid  may  cither  bo 
poured  upon  a  thickly-folded  napkin  or  It  may  be  jdaeed  iu  an  inhaler  carefully  fittel 
to  the  nose,  from  half  a  drachm  to  a  drachm  being  used  in  the  first  instance,  and  a 
smaller  quantity  at  each  re])etition  until  the  desired  effect  is  induced,  whea  the  anaes- 
thetic influence  majf  readily  be  maintained  with  a  few  drops  applied  ft-oin  time  to 
time  as  lojig  as  uiay  be  necessary.  Air  must,  of  course,  be  admitted,  but  not  too 
fn^ely,  more  especial!^-  at  first,  otherwise  it  will  retard  the  induction  of  narcotism. 
A  slight  choking  condition  is  often  experienced  at  the  beginning  of  tlie  adtninislra- 
tion,  iiiit  this  usually  passes  off"  ra|iidly;  if  not,  the  inhalation  must  be  momentarily 
suspcmled.  Auy  ill  elfects  that  may  arise  must  be  treated  upon  the  same  general 
principles  as  in  poisoning  from  chJoroform. 

rrofoxidc  of  Nitrogi'n. — This  substance,  bettor  known  as  nitrous  oxide  gas,  or 
laughing  gas,  was  originally  emploj'ed  as  an  anesthetic  agent  by  Dr.  Beddoes  and 
Sir  Humphry  Davy,  and  aflei-ftnnls  by  Ilr.  Horace  Wells,  of  Connecticut,  who  waa 
the  first  to  administer  it  successfully  for  surgical  purposes.  It  is  a  sweetish,  oolor- 
le»8  gas,  destitute  of  oilor,  and  is  composefl  of  equal  parts  of  nitnigen  and  ox3'geQ. 
When  perfectly  pure,  and  unmixed  with  atmospheric  air,  it  is  a  snpporter  of  vitality 
.and  of  coralnistioii,  and  therefore  entirely  safe  as  an  aujesthetic.  Its  effects  are  very 
similar  to  those  of  carbonic  acid  gas,  and  hence  its  administration  cannot  be  con- 
tinued beyond  a  W^w  minutes  without  the  risk  of  asphyxia.  For  this  reason  it  can- 
not l»e  safely  emplf)veil  in  protracted  operations.  Amesthesia  generairy  follows  in 
from  thirty  to  sixty  seconds,  snoring  with  unconsciousness  being  usnall}-  the  first 
evidence  of  its  induction.  The  pulse  is  slightly  accelerated,  the  muscles  are  relaxed, 
the  lips  are  livid,  the  eyes  are  rolled  up,  the  conjunctiva  is  insensible,  and.  if  the  inha- 
lation bo  at  all  protracted,  the  respiration  will  be  considerably  embarrassed  and  the 
blood  of  a  dark  color,  owing  to  the  absence  of  oxygen.  Unless  the  stomach  is 
loaded  with  ingesta,  there  is  seldmn  any  vomiting.  In  the  female  a  good  deal  of 
hysterical  excitement  occasionally  occurs.  No  secondary  eflects  are  liable  to  arise, 
such  as  sick  lieadaciic,  mental  depression,  nausea,  or  emesis. 

The  administration  of  this  gas  is  effected  by  means  of  a  gum-elastic  inhaler,  to 
wliich  is  attached  a  long  tube  of  similar  material,  furnished  with  a  mouth-piece,  a 
cylinder  of  wood,  fastened  to  a  string,  being  previously  interposed  lietwcen  the  jaws, 
Reonrubency  need  not  Ije  oltserved,  as  in  the  case  of  chloroform,  but  it  is  wcU  to  fi*ee 
tlie  body  from  all  constriction.  Alarming  symptoms  are  promptly  relieved  by  a 
supply  of  fresh  nir.  From  six  to  eight  gallons  of  the  fresh  gas  is  the  qujuitity  aso- 
ally  required  to  produce  complete  anaesthesia.  It  is  proper  to  add  that  its  effects 
are  weakened  by  kee])ing. 

Protoxide  of  nitrogen  is  more  particularly  applicable  to  the  minor  operations  of 
surgery,  as  the  extraction  of  teeth,  the  evacuation  of  abscesses,  the  remo's 
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tumors,  and  the  ligation  of  hemorrhoids;  but  it  may  also  hp  emiylovod  in  some  of 
llie  larger  operations,  as  excision  of  the  nianimnry  gland,  liiiiotuni}',  llic  prriiieal 
section,  and  the  more  ordinary  amputations.  Its  great  disadvantage  is  the  r:ip"tdity 
with  which  it  loses  its  anoestlittic  elleets.  It  shoiiM  he  given  with  great  faulimi,  if 
at  all,  in  organic  disease  of  the  heart,  in  pulmonary  phthisis,  and  iu  congestion  of 
the  brain. 

Dr.  Franklin  R.  Thomas,  of  this  city,  informs  me  that,  u]>  to  September,  1871,  lie  had 
administered  this  gas  in  22,950  cases,  for  the  extraction  of  teeth,  ivilliont  a  single  fatal 
example.  Young  oliihlren  and  persons  under  the  inlliicnee  of  liquor  are  sometimes 
unpleasantly  allected  by  it,  being  seized  with  symptoms  of  asphyxia.  Now  and  then 
nausea  occurs,  but  this  is  very  nncoinmon,  and  is  generally  due  to  previous  dernngc- 
uient  of  the  stomach.  Tronlilc  occasionally  arises  from  the  tongue  falling  back 
upon  the  glottis.  Dr.  Thnmas  has  administered  nitrons  oxide  ga.s  M-ith  perfect  impu- 
nity in  disease  of  tlie  heart  and  brnuchial  tubes,  and,  in  one  instance,  with  similar 
rf^sulta  in  the  advanced  stage  of  piilmonnry  phthisis. 

Local  Avaegthesia. —  Various  plans  have  been  tried  for  the  piirjiose  of  inducing 
Iwal  anopsthesia,  but  the  ri'sults  have  not  been  such  as  to  hold  out  innch  cnconrage- 
roent  for  their  |)ractical  np|>licatioji.  When  we  cousiiler  the  absorbent  powers  of 
tlie  skin,  it  might  reasonalil^'  be  su]iposed  that  the  cmlerniic  use  of  the  more  potent 
SDodynes,  os  opium  and  its  different  preparations,  aconite,  belladonna,  hj-oscyamus, 
and  kindred  articles,  might  be  employctl  bencllcially  in  this  wise,  but  experience  has 
proved  that  any  effect  of  this  kind  that  they  may  possess  is  exceedingly  transient 
and  altogether  incipable  of  serving  as  a  preventive  of  pain  during  the  application 
of  the  knife.  The  employment  of  ice,  or  of  the  frigoriflc  mixture  recomincudud  bj' 
Mr.  Jatnea  Arnott,  of  [london,  is  hardly  entitled  to  more  confidence  :  my  experience 
with  it  is,  it  ia  true,  very  limited,  but  I  have  seen  enough  of  It  to  satisfy  nu-  that  its 
value  has  been  greatly  overrated,  and  that  it  can  never,  except,  perhaps,  in  the  most 
trivial  cases  of  injury  and  disease,  be  carried  to  a  sulTicient  extent  to  prevent  pain 
ill  surgical  o|)eratiou8.  In  a  case  in  which.  I  tried  it  during  the  renmva]  of  the 
mammary  gland  in  an  old  lady,  although  the  akin  and  subcutaneons  cellidsir  tissue 
were  completely  congealed,  the  ice  in  the  latter  prodncing  a  crackling  noise,  yet  the 
s^utfering  whs  most  intense,  especially  during  the  dissection  of  the  deeper  stnictiires, 
"Where  the  effects  of  the  freezing  mixture  had  evidently  not  penetrated.  No  one  can 
deny  that,  in  this  instance,  the  remedy  li3<l  not  I»cen  carried  to  a  sutTlcient  extent, 
and  yet  it  certainly  exercised  but  a  veiy  feeble  influence  as  an  anjcsthctic.  Besides, 
^be  application  is  not  without  risk,  as  the  part,  if  not  carefully  watched,  may  be 
et'bitten,  an<l  thus  experience  unpleasant  secondary  effects. 

Mr.  Arnott 's  freezing  mixture  consists  of  two  parts  of  ice  and  one  of  common  salt, 

*he  foi*raer  being  previously  reduced  to  a  fine  powder  in  a  canvas  bag,  pounded  with 

»   flat-iron.      The    latter    should    also   be    pulverized.      The   two    articles  are  then 

"•boroughly  and  qui<'kly  mixed,  either  with  a  knife,  or  by  stirring  them  together  in  a 

^utta-percha  or  titlier  non-<^onducting  vessel.     The  mixture  is  inclosed  in  thin  gauze 

xptirng,  and  as  soon  as  the  action  of  the  salt  upon  the  ice  is  rcnden-d  apparent 

"by  the  drij)ping  of  the  brine,  it  is  placed  upon  the  part  to  lie  benumlK'd,  which  is 

"held  in  a  llorizont^d  position  iluring  the  ai»plication.     The  netting  should  occnsionall)- 

l»e  raisetl  to  watch  and  equalize  the  effect  of  the  remedy.     About  a  quarter  of  a 

pound  'tf  ice  ami  half  that  quantity  of  ssilt  ^ufllce  for  an  ordinary  ajjplication. 

The  fir«t  effect  of  the  remedy  is  to  chill  the  part,  lint  this  rapidly  disappears,  and 
is  Bucceedetl  hy  pallor  of  the  surface  anil  a  sense  of  numbness.  Very  soon  the  skin 
is  Ibund  to  be  notably  shrunken,  and  to  assume  a  deadly,  tallmv-like  appearance,  at 
the  same  time  that  it  is  rendered  somewhat  stiff  anrj  jierfcctly  insensible.  If  the 
application  be  continued  longer,,  the  subcutaneous  cellnlnr  ami  fatty  tissues  I»ecome 
pariiaily  congealed,  as  is  proved  by  the  fact  that  they  feet  hanl  and  crackle  slightly 
lUTtier  the  finger.  When  the  apjiliration  is  properly  made,  that  is,  gra<Uially  and 
i-autiously,  the  netting  being  occasiotially  raised  f"tir  the  pui-pose  of  ins|>ection,  it  is 
peri'ectly  harmless  and  almost  unattended  with  suffering.  It  is  only  when  it  is  con- 
turned  loo  long  that  it  is  likely  to  be  productive  of  mischief.  Ordinarily  from  fifteen 
minutes  to  half  an  hour  will  be  required  to  secure  the  desired  finiesMutii-  ftfect. 

J?/ii7o/i>)p,  introduced  as  an  ana^Hthetic,  in  lS(in,  by  rrnfessor  Ikiiryil.  IJigelow, 
produces  its  specitic  effects  by  evapi>rntion,  freezing  tiic  skin  fimily  iu  from  live  to  ten 
seconds.  <jentlj' ajiplied,  tlie  impression  is  evanescent ;  but  if  it  be  at  all  protracted, 
it  is   followetl  by  discoloration  of  the   surface    and   destpianiation    of   the    cuticle. 
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Rhigoline  is  particularly  serviceable  in  opening  abscesses  and  felons,  in  the  removal 
of  small  tumors,  in  amputations  of  the  fingers  and  toes,  in  phimosis,  hemorrhoids, 
anal  fistule,  and  other  minor  operations.  The  only  objection  to  it  is  its  inflammable 
character,  which  prevents  it  from  being  conveniently  carried  about  in  hot  weatlier. 
The  method  of  inducing  local  anaesthesia  with  the  ether  spray,  devised  by  Dr.  B.  W. 
Richardson,  consists  in  directing  upon  the  part  to  be  operated  upon  a  series  of  jets 
of  pure  rectified  ether  by  means  of  a  small  hand-bellows  connected  with  a  double 
tube  inserted  into  a  graduated  bottle  through  a  perforated  cork,  as  represented  in 

Fig.  ai5. 


Btditrdton'a  Spn^  Appanitni. 


fig,  il5.  An  intense  degree  of  cold  may  thus  be  produced,  rendering  the  skin  in- 
sensible in  less  tlian  a  minute,  and  the  narcotism  may,  if  necessary,  be  readily  ex- 
tended, after  the  part  has  been  incised,  to  any  depth  that  may  be  desired.  With  the 
aid  of  a  spray  catheter,  the  fluid  may  be  thrown  into  the  nose,  rectum,  bladder,  or 
uterus.  In  operating  on  the  extremities,  aniesthesia  will  he  more  promptly  induced 
if  the  current  of  blood  be  stopped  bj'  compression  of  the  main  artery  of  the  limb. 
Pure  rectified  ether  thus  employed  is  entirely  free  from  irritating  qualities,  and  pos- 
sesses the  additional  advanta&rc  of  not  causing  any  painful  reaction.  It  is  applicable 
to  the  same  class  of  cases  as  rhigoline. 
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CHAPTER  I. 

DISEASES  AND  INJURIES  OF  THE  HKIN  AND  CELLULAR  TISSUE. 

SECT.  I. — ERYSIPELAS. 

'rysipelas  is  not  only  a  frcinient  but  a  most  foi-midable  disease.  Produced  by 
H"ioiis  ouuses,  both  local  and  constitutioniit,  it  ma}-  t-xist  as  a  pi'Jmaiy  nHiet-tion^  or 
9cur  as  a  coinplientioiJ  of  otber  liisioiis,  moilityiiig  tlifir  cbaiacliT,  ititc  rleriiitj  with 
*eir  evolution,  and  even,  sit  limes,  entirely  supiihuiting  them.  Although  most  i-om- 
**in  in  the  skiii  and  felluinr  ti-ssue,  it  is  litibk*  to  attack  various  other  stnu^tiires, 
fcrticularly  the  uuicous  und  serous.  By  dcrmatol»»^ii!.ts  it  i.s  usunlly  ranked  ainoug 
hi«  esanthemutous  diseases,  on  aeeouut  of  the  discolorntiuii  whit-li  forms  so  striking 
*  feature  in  its  syniptomatulogy.  The  term  by  whicli  it  is  generally  designated  is  a 
f*"eck  one,  signifying  a  tendency  to  spread. 

,  The  most  common  division  of  erysipelas  is  into  the  simple,  phlegmonous,  and 
edematous.  The  terms  idiopathic  and  traumatic  are  also  used,  according  as  the 
tsease  is  dependent  upon  some  con.stitutioiial  vice,  or  upon  external  injury.  Attempts 
l»ve  l)een  made  to  draw  a  distiuetion  between  cry8ii)e!a«  and  what  has  l.iccn  so  grajibi- 
flU3'  described  by  I>r.  Duncan,  of  Edinburgh,  under  tlic  name  of  "IHfFusi'  Inflanima- 
^n  of  the  Cellular  Texture,"  now  more  generally  known  as  "ecllidilis."  No  one, 
pwever,  who  has  carefully  studied  the  Hul«ject,  eau  fail  to  ]x;rccive  that  the  two 
ISactions  are  in  reality  iileutical,  the  only  diflerence  between  them  being  that  in  the 
*o  case  the  morbid  action  begins  in  the  skin,  and  in  the  other  in  the  cellular  tissue, 
^t.li  Btrueturea  being  alway.s  more  or  less  seriously  involved  during  the  progress  of 
te  disease.  The  causes,  march,  syniptom.s,  morbid  changes,  termination,  and  mode 
f  treatment  are  precisely  alike  in  l!ie  two  cases.  Hence  I  agree  [tcrfcctty  with  the 
t^  Mr.  Thomas  Nuuneley,  of  Leeds,  who  has  so  critically  and  ably  exandned  the 
(.Vjject  in  his  excellent  Treatise  on  Erysipelas,  published  in  1841,  that  such  a  dis- 
^CJtiou  is  as  unnecessary  as  it  is  uiLscicntilic. 

^^rysipelas  occurs  at  all  periods  of  life,  and  in  both  sexes;  but  of  the  two  forma  of 
fe  disease,  the  idiopathic  ia  most  common  in  wrnnen,  while  tlic  traumatic  is  most 
fe<:juently  met  with  in  men.  simply  because  the  hitter  are  more  liable  than  the  former 
'  all  kinds  of  injury  and  exposure.  What  influence,  if  any,  temjicramcnt  exerts 
I^Crn  its  production,  has  not  been  determined.  Nervous,  irritable,  and  intemperate 
^*«ons  are  particularly  subject  to  it.  The  greatest  number  of  cases,  at  least  in  this 
Mintry,  occur  in  the  latter  part  of  autumn  and  early  in  the  spring.  Locality, 
>\ibtless,  exerts  an  important  influence  in  its  causation.  Thus,  it  is  well  known 
^5it  it  is  particidarly  liable  to  occur  in  the  narrow,  crowded,  and  trlthj'  streets  of 
l**ge  cities,  in  the  confined  and  ill-ventilated  wards  of  hospitals,  and  in  marshy, 
^larious  districts.  The  effect  of  occup.atio«  in  producing  erysipelas  has  not  been 
fcertaine<l;  but  there  is  no  question  that  eook.s,  blacksmiths,  foundrymenj  and  i>er- 
•tia  habittially  ex|>osed  to  flry  heat,  are  particularly  ribnoxious  to  its  attacks. 
Jio  region  of  the  body  i.**  exem|pt  from  thi.s  alleitiou,  thouph  some  are  more  liable 
it  than  others.     The  idiopathic  form  is  most  frciiuent  in  the  face,  scal|).  neck,  and 
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trunk,  while  the  trauuiatic  appears  to  be  most  coininuii  in  the  extremities,  particu- 
hirly  the  inferior.  The  eyelids,  uose,  aud  forehead  are  especially  proue  lo  In?  useailt-d. 
Old,  decrepit  subjects,  and  persons  worn  out  by  iuteniperanee  ami  dibeasf,  ofleu 
sulTer  from  erysipehia  of  the  scrotum,  vulva,  leet,  ami  ie^^.  Injuries  of  the  scalp, 
tendons,  and  af)oneuroises  frequently  give  rise  to  the  diseatie,  aud  are  liable,  in  conse- 
quence, to  Ije  followe<l,  iu  many  cases,  b}'  the  worst  results. 

Erysipelas  occasionally  assumes  an  tyidemic  type.  Hipix>crate8  had  already 
observed  this  fact.  During  the  middle  ages  a  gaugreoous  erybiiH'las  repeatedlj 
ravaged  France,  where,  from  its  txeessivc  violence,  the  disease  was  calU-d  tlie  pitigue 
of  the.  Erysii>elas  has  frequently  prevailed  as  an  eudemio  in  camjis,  barracks,  hi»*pi- 
tals,  anil  prisons.  In  modern  times  it  has  been  observed  in  both  of  these  f«rm>  iu 
various  localities.  Pr.  Gregory  expresses  the  belief  that  there  is  not  a  single  hospi- 
tal iu  London  which  has  not  occasionally  l>eeu  visited  by  the  endemic  variety  of  the 
disease.  At  St.  George's  Hospital,  in  that  city,  he  repcate<lly  saw  erysijiclas  so 
pivvalent  that  all  imi>ortant  surgical  operations  were  obliged  to  be  postponed  for 
fear  of  the  supervention  of  the  malady.  The  inmates  Of  the  II6tel-I)ieu  of  Taris 
are  frequently  assailed  in  this  way,  and  the  mortality  thence  arising  is  said  to  be 
very  great.  Calmiel  states  that  there  are  periods  when  erysipelas  prevails  so  exten- 
sively in  the  Innatic  asylums  of  the  French  metropolis  that  the  physicians  of  those 
institutions  are  compelled  to  suspend  all  treatment  by  couuterirritauts,  as  blisters, 
sctons,  issues,  and  moxas,  on  account  of  its  great  liability  to  be  followed  by  an  out- 
break  of  this  atl'ection.  Velpeau  describes  an  epidemic  erysipelas  which  prevailed 
at  La  Pilie  in  1831.  In  1844,  'o,  and  '(5,  the  disease  was  su  common  in  the  Louis- 
ville Hospital,  and  also  throughout  the  city  of  Louisville,  where  i  then  resided,  that 
I  was  obliged,  on  numerous  occasions,  to  postpone  the  performance  of  all  operations 
in  which  delay  was  ttdmissil>le,  for  fear  of  giving  rise  to  it.  Such  was  tlie  tendency, 
at  that  period,  to  its  occurrence,  that  the  most  trivial  iucision,  punctuie,  or  scratch 
was  almost  sure  to  be  followed  by  an  attack.  For  a  long  time  we  were  obliged,  in 
consequence  of  this  proclivit}-,  to  refrain  from  the  use  of  blisters,  leeches,  veuesec- 
tion,  setons,  and  issues.  Chancres,  buboes,  and  common  ulcers  were  ollen  invaded 
in  a  similar  manner.  But  the  epidemic  was  not  confined  to  that  city;  it  prevailed 
more  or  less  extensjively  in  dillerent  Bcolions  of  the  Union,  and  carried  ofl"  an  im- 
nieu'<e  nutjd»er  of  all  classes  of  people.  In  many  localities  there  was  a  marked  con- 
nection between  the  aU'eclion  and  pueipcral  peritonitis,  the  latter  of  which  proved, 
very  fatal. 

The  epidemic  here  referred  to  first  showed  itself,  in  1842,  in  Canada,  whence  it- 
rapi<lly  spread  to  Vermont  tiiid  New  Hampshire.  Tlie  disease  usually  began  in  the 
throat  and  fauces,  or  simultaneously  in  these  parts  and  upon  the  eranio-facial  region^ 
in  the  form  of  a  deep  red,  glossy,  a-dematous  swelling,  which  gradually  extended 
until  it  involved  the  whole  of  the  neighboring  structures,  the  countenance  l>eing" 
generally  distorted  in  the  most  hideous  inamier,  so  that  the  patient  could  hartlh'  be 
recognized  even  by  bis  most  intimate  ncquaiiUances.  The  tongue,  u\Tila,  antl  tonsils- 
were  enormously  swollen,  deglutition  and  breathing  were  extremely  dilllcult,  and 
death  was  often  produced  by  sutrocntton.  Delirium  aud  excessive  prostration  were 
early  ami  prominent  symjitoms,  and  miui^'  of  the  cases  perished  within  the  first  five- 
days.  The  disease  remained  geuerally  confined  to  the  parts  originally  atTected.  If 
Ibe  patient  survived  any  length  of  time,  profuse  sii|>puration,  and  somi^times  even 
extensive  slimghing,  occurred ;  abscesses  formed  in  various  regions  of  tlie  l>ody;, 
an<l,  after  much  sutlering,  the  patient  either  recovered,  or  died  from  exhaustion.  In 
some  of  the  [jersons  whom  I  attended  there  was  extensive  ulceration  of  the  tonsils 
and  arches  of  the  palate,  and,  in  several,  complete  destruction  of  the  gland  of  one 
side.  In  one  case,  almost  the  whole  of  the  occipital  lioiie  was  8tripi)ed  of  pericra- 
nium. Dissection  disclosed  deep  engorgement  of  the  lungs,  accompanied,  in  many 
cases,  by  iunammation  of  the  bronchial  tubes,  and  even  of  the  pulmonary  parenchyraa, 
and  by  effusion  of  serum,  or  of  serum  and  pus,  in  the  pleura  and  arachnoid  sac 
The  abdominal  and  pelvic  viscera  were  generally  sound,  except  in  lying-in  females, 
who  usually  exhibited  high  evidence  of  peritonitis,  metritis,  and  phlebitis.  In  one 
instance,  which  occurred  quite  early  in  the  epidemic,  the  imineiliate  cause  of  death 
was  a  large  metastatic  abscess  in  the  left  lung,  the  erysipelas  being  seated  in  the  cor^ 
responding  leg. 

The  disease  thn.s  briefly  deseribe<l  was  generally  known  in  the  West  under  the 
name  of  "  black  tongue,"  *'  swelled  head,"  or  "  erysipelatous  fever.''  It  eeldom  attacked 


CHAP.   T. 


ERYSIPELAS. 


677 


any  ono  under  flrtoen  years,  hut  from  that  iJL'iiod  uj)  it  wns  mdiscrimiuate  in  its  selec- 
tion of  suIijtH'ts,  Ft'luales  seemed  to  sna'er  quite  as  iVequtJlUly  as  men.  Tlie  poor 
and  the  inlen>i)enite  were  its  most  eomaioti  vietims. 

If  a  tiisffctinn  be  made  of  a  limb  iu  an  erysipelatous  state,  it  will  he  found  to 
exhil)it  various  appearances,  acconling  to  the  amount  of  the  diseased  action.  In  the 
milder  grades,  there  will  luerely  he  some  de^cee  of  induration  of  the  skin,  unusual 
distension  of  the  vessels,  and  slight  t'tfusioii  uf  serum,  «jr  of  serum  and  lymph,  in 
the  subjacent  cellular  substance.  In  the  [)hlegmouou»  variety,  there  is  generally 
extensive  infiltration  of  the  ordiJiary  inllammalory  ]troduct.8  ;  the  lymph  has  a  spoiled 
nnd  unnatural  appearance,  looking  like  lard  or  a  mixture  of  flour  and  water ;  abscesses 
exitit  in  various  situations;  the  eeliular  tissue  is  converted  into  grayish  or  ash- 
colored  sloughs ;  Jind  the  uinscles  are  extensively  separated  from  each  other.  In  a 
ca&e  which  1  attended  in  I S4f>,  during  the  prevalence  of  epidemic  erysi])elas,  the 
abseess  reached  from  the  hip  to  the  ankle,  extensively  detaching  the  muHelcs  from 
each  other  nnd  from  the  iKmes,  which  might  have  been  lilted  almost  bodily  from  the 
diseased  mass,  so  completely  were  tliey  severed  from  their  connections.  I'ure  blood  ia 
sumetinies  extravasatetl  in  considerable  quantity  ;  and  the  matter,  which  varies  much 
In  its  color  and  consistence,  is  often  excessively  oHensive.  Metastatic  abscesses  are 
occasionally  found  in  the  internal  viscera,  and  etlusions  in  the  serous  cavities. 

The  question  as  to  the  eoniagmni^nt'iiif  of  this  disease  is  not  fully  settled.  Much 
mny  be  said  both  against  and  iu  favor  of  such  a  view.  My  own  opinion,  founded 
upon  considerable  exj)erience,  is  that  the  ntfeetion.  at  times,  possesses  such  a  cha- 
rncter.  It  is  very  well  known  that  it  is  inoculnble.  Thus,  a  sponge  impregnated 
with  the  matter  of  an  erysipelatous  sore  will  very  readily  communicate  the  disease 
to  an  nicer  or  an  abraded  surface  in  a  sound  person,  and  the  same  thing  is  true  of 
p*)nltices,  ointments,  and  otiier  dressings.  Facts  showing  that  the  nurses  and  friends 
of  individuals  affected  with  erysipelas  oflen  contract  the  disease  are  of  frequent 
occurrence.  In  this  way  whole  families  are  sometimes  cut  down.  A  gentleman, 
in  \xh*2,  lost  his  '^•nly  son  by  this  disease.  A  cousin  and  a  female  acquaintance 
vho  attended  him  soon  became  ill  with  it.  and  both  die<lj  it  then  spread  to  other 
memlH-'rH  of  the  family,  and  luvxlnced  most  serious  ravages  before  it  was  finally 
airrested.  In  ls4(!,  when  erysipelas  reigned  as  an  epidemic  in  Kentucky,  a  man  was 
Teceived  into  the  Louisville  Hospital  with  an  ulcerated  ludto,  and  about  the  same  time 
SI  woman,  who  had  been  his  mistress,  was  also  admittetl  with  the  prevailing  distcm- 
1)er.  In  consequence  of  an  inability  to  obtain  a  femntt;  nurse,  the  man  was  permitted 
io  artcml  upon  her  in  that  capacity.  He  soon  cf)bnl>ited  with  her-,  in  a  few  days  he 
Tx'came  excessively  ill,  the  sore  iu  the  groin  assutned  an  erv'sipelatous  aspect,  and  in 
le>«  than  a  week  from  the  time  of  his  admission  he  died  fi-nm  the  efl'ects  of  the 
"■nalady.  In  the  wards  of  hospitals  ervsi|<e!as  often  spreads  from  one  [icrson  to 
another;  and  iu  private  practice  the  disease,  there  is  reason  to  believe,  is  occasional!}' 
•carried  by  the  pliysieian  from  one  house  to  another.  In  this  way  it  is  no  doubt 
«ometimes  communicateil  by  the  accoucheur  to  parturient  females. 

CauFfx. — The  causes  of  erysipelas  arc  too  numerous  and  diversified  to  admit  of 
:any  very  definite  Bppcifl<-ation.  As  a  general  rule,  it  may  be  assumed  that  whatever 
lias  a  tendency  to  disorder  flic  digestive,  liepatie,  or,  in  short,  any  other  impoi-tant 
function,  is  capable  of  prctducing  the  disease.  So  true  is  this  that  there  is  seldom, 
if  evRf,  a  case  of  the  coraplaint  in  which  such  derangement  docs  not  phi}*  a  more  or 
less  conspicuous  part.  The  fact  is  important,  fis  Iciiding  to  valuable  therapeutic  con- 
siderations. Certain  articles  of  diet  either  predistiose  to  or  induie  the  malady. 
Thurt,  there  are  some  persons  wlio  can  nc^er  cat  shcH-fish  or  particular  kinds  of 
fruit,  as  strawberries,  nuts,  and  similar  substances,  without  suffering  from  an  attack. 
The  retention  of  vitiated  secretions  and  uufligestcd  foofl  in  the  aliniciitary  c:m;d  often 
leads  to  similar  results.  I>erangcment  of  the  uterine  ffinclions,  snjipression  of  the 
cutaneous  jK'rspiration,  great  mental  ex<'ite!nont,  the  habilnal  use  of  ardent  spirit, 
loss  of  sleep,  hard  study,  inordinate  sexual  tudulgenc<',  and,  in  short,  whatever  else 

I  has  a  tendency  to  weaken  the  corporeal  faculties,  may  be  enumerated  as  so  many 
causes  of  the  disease.  A  >ntiated  state  of  the  atmosphere,  such  as  is  witnessed  in 
hospitals  and  other  charities,  often  powerfully  predisjioses  to  its  attacks,  as  well  as 
to  its  continuance.  Some  of  the  worst  cases  of  this  disease  that  I  have  ever  seen 
came  on  during  the  progress  of  albuminuria. 
Krvsiiwlas  frequently  supervenes  upon  wounds,  both  accidental  and  artificial,  inter- 
fering with  the  healing  process,  nnd,  at  times,  seriously  compromisiag  both  the  part 
'^  vv»L.  1.— 37 
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and  the  system.  The  period  at  wbkli  this  occurs  varies  from  twenty-four  boure  to 
several  days,  according  to  tlie  nature  ami  extent  of  the  lesion,  the  presence  or  absence 
of  compliciilions,  the  hnbits  of  the  patient,  the  condition  of  the  system,  aud  the  state 
of  the  atmosphere.  Lacerated,  piuu-tiiretl,  gnushol,  railway,  and  |>oi8oned  wounds 
are  much  more  liahle  lo  he  asnaili'd  in  tliis  manner  than  incised  wounds,  although  the 
latter  are  by  i\o  means  exein|tt  from  it,  especially  if  they  involve  the  seal]),  bunds,  or 
feet,  or  if  they  alfeot  old,  intenii»erate,  or  debiliUit4.*d  imlividuala.  In  a  case  reported 
to  me  by  Dr.  J.  P.  Miller,  of  Kentucky,  a  severe  attack  of  erysipelas  of  the  eye 
supervened  upon  the  bite  of  the  common  house-fly.  I  have  seen  destructive  erysi- 
pelas of  a  finger  produced  by  a  wound  inflicted  by  the  fin  of  a  fish,  the  prick  of  a 
needle,  and  the  teeth  of  man  and  other  animals.  Indeed,  a  puuctureil  wound  from 
any  cause  is  peculiarly  prone  to  t-ike  on  this  khid  of  action,  often  followed  by  the  most 
violent  symplomg  and  tiie  most  serious  consequences. 

When  the  disease  is  epidemic,  it  ollc-u  shows  itself  within  a  very  short  time  after 
the  receipt  of  an  injury,  however  slight  or  insignificant.  Under  such  cirenmstauces, 
indeed,  I  have,  as  already  stated,  known  it  to  follow  upon  the  most  trivial  wound, 
scratcli,  or  puncture,  as  a  leech-bite,  venesection,  vaccination,  or  the  application  of  a 
blister.  Fractures,  dislocations,  sjirains,  contusions,  and  various  other  injuriew  not 
unfreqiicntly  give  rise  to  it.  Ulcers,  whether  common  or  specific,  are  often  invaded 
by  it,  especially  when  the  patients  are  of  a  broken  constitution.  Lying-in  I'emales 
are,  in  certain  conditions  of  the  atmosphere,  particularly  prone  to  sutfer  from  ery- 
sipelas of  the  uterus  and  pelvic  veins. 

Finally,  erysipelas  I'rcqncntly  engrafts  itself  upon  other  diseases.  Daring  the 
wuiter  of  1>^57,  wlien  the  malady  was  endemic  in  this  city,  a  number  of  instam'es 
occurred  where  it  supervened  upon  measles,  scarlatina,  and  typhoid  fever.  Ihiring 
the  epidemic  erysipelas  in  LouisA-ille,  in  1844,  '5,  '<>,  every  ease  of  disease  that 
was  arlmittcd  into  the  public  hospital  of  that  city  received  its  jH-culiar  impress,, 
and  wore  for  a  time  its  peculiar  li\ery.  When  the  aflV'Ction  was  raging  at  its  fullest 
height,  in  the  iiistilniion,  many  of  the  patients  who  were  convah-scing  from  other 
maladies  were  suddenly  seized  with  dinrrhrea,  pneumonia,  and  bronchitis,  over  which, 
the  usual  remedies  exercised  no  control,  aud  which  generally  proved  fatal  in  a  few 
days  after  the  attack. 

When  erysipeliis  supervenes  upon  wounds,  its  approach  is  usualh'  denoted  by  an— 
arrest  of  the  adhesive  process,  by  a  tensive,  burning  sensation  in  the  affected  j-art 
by  a  ilischarge  of  thin,  snnious  matter,  or  an  entire  8us|iensic»n  of  secretion,  and  bjr^ 
an  anlematous  appearance  of  the  surrouuding  struetnres.  Finally,  the  cbaraclerisUa 
blush  occurs,  and,  gradually  dilliising  itself,  olleu  spreads  over  a  considerable  extent 
of  surface. 

^Vhen  erysipelas  seizes  upon  ulcers,  as  it  may  at  any  time,  whether  they 
benign  or  malignant,  sinq)le  or  specific,  the  local  symptruns  closely  resemble  those 
which  charaeterize  the  complaint  wlicn  it  follows  iqmn  wounds  and  contusions.     Th 
granulations,  if  any  exist,  assume  a  pale,  glossy,  unhealthy  aspect,  the  jjus  is  re- 
pLieed  liy  a  thin,  ichorous  fluid,  the  jiart  is  rcn<lercd  uncommonly  painful,  ami  iht 
edges  of  the   sore,  along  with  the  adjacent  surface,  exhibit  a   reddish,  a-dvmatou^ 
appearance.     In  chancres  and  dissection  wounds  the  presence  of  erysipelas  ii»  indi — - 
cate<1  liy  reddish,  tender  lines,  formed  by  the  siqierficiiU  lymphatic  vesneU,  generally 
extending  as  higli  up  as  the  neighboring  glands,  which,  in  turn,  liecome  swolU-a 
and  exquisitely  paint'nl.     Tlie  morbid  action  may,  in  both  cases,  be  simple  or  phleg— 
nuinous,  and  is  almost  always  dc]>endent  upon  derangement  of  the  digestive  organs^ 
or  the  suppression  of  some  habitual  discharge. 

Krysipelas,  consequent  upon  wounds,  contusions,  fractures,  and  dislocations,  gene- 
rally manifests  itself  within  the  first  forty-eight  hours  after  the  receipt  of  the  injury, 
and  often  sprea<ls  very  rapidly  over  a  large  extent  of  surface,  as  the  greater  jKirtion 
of  a  limb,  one  side  of  the  trunk,  or  the  whole  scalp  and  face.  The  accident  is.  par- 
ticularly liable  to  supervene  upon  the  more  severe  forma  of  these  lesions,  and  iff 
ftUvays  lo  l)e  viewed  with  distrust,  as  it  not  nnfrequently  compromises  the  patient's 
recovery.  Erysipelas  of  the  scalp,  caused  by  wounds  and  fraclures  of  the  skull, 
generally  ap^K-ars  from  the  second  to  the  third  day,  and  often  proves  dangerous  by 
its  extension  to  the  brain  and  its  enveloj)8,  through  the  intervnscular  comniunieations 
between  the  pericranium  and  the  dura  mater.  Such  eases  alwaj-s  demand  the  grvateet 
vigilance  on  the  part  of  the  practitioner. 

Varieties. — In  simple  erysipelas,  d^|Uj^|^^^^^^^^^|^^n^hemRtoti 
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the  disease  is  confined  exclusively  to  the  skin.  It  manifests  itself  in  n  bright,  viviil, 
almost  hcarU't  discolomtioti  of  the  surfuce,  a  pitugcnt,  smarting,  or  burning  i)!un.  jiikI 
a  seii^e  of  stidht'B.s,  with,  perhaps,  Ikt^  and  there  a  little  vesicle.  Dot  laiger  than  the 
head  of  a  pui,  and  Hlled  witii  a  serous  tliiid.  The  swelling  is  very  slight,  and,  tinless 
the  extent  of  disea,se  is  considerable,  there  is  no  iiarticular  cotiNtituti<jD:i!  di'stiirb- 
anee.  The  attack  is  usually  of  short  dur.ition,  and  the  subsidence  of  the  local 
disease  is  always  followed  by  a  fiirfuraceous  deHquamation  of  the  ejiidermis. 

J'hlegmOHOun  erysipelas  is  a  nmeh  more  serious  lesion  than  the  simple,  nil  the 
symptoms  existing  in  a  higher  degree,  and  the  disease  ofti^n  tenniiintitig  in  extensive 
■nppu ration,  abscess,  and  even  gangrene.     The  discoloration  varies  from  sc.-irlet  to 
'tteep  purple;  there  is  extensive  swelling;  vesication  soon  arises;  and  the  pain  is  of 
a  violent,  burning,  tensive,  ami  tlirobbiiig  character,  the  part  feeling  heavy,  stiH", 
Qumb,  and  as  if  it  were  on  fire.     The  inflammation  extends  deeply  aninng  the  differ- 
ent tissues,  affecting  skin,  ccllnlar  substance,  nniscle,  and,  in  short,  everything  that 
comes  in  its  way.     As  it  progresses,  suppuration  takes  plnce,  leading  to  the  forma- 
tion of  extensive  abscesses,  and  the  destruction  of  Inrttc  prntiniis  of  tlie  eelliihir  and 
adipose  tissues.     If  the  morbid  action  is  very  intense,  mortilieation  will  bo  n[>t  to 
arise,  its  ff{>proaeh  being  indicated  by  the  development  of  large  blebs,  filled  with 
bloody,  yellowish,  or  muddy  serum,  and  bj  a  dark,  livid,  brownish,  or  a^h-colored 
appearance  of  the  f.kin.     'I  lie  eoustitiition  sj'mpathi/e'*  early  and  deeply,  the  83101)- 
toms  being  at  first  of  a  sthenic  character,  but  soon  becoming  ty]»hoid. 

The  ceihmalous  variety  dei)cnds  entirely  ujion  aceidenf:\l  canscs,  its  name  being 
derived  from  the  circumstance  of  the  parts  being  infiltrated  with  serosily,  juid,  con- 
sequently, pitting  under  pressure.  It  is  most  common  in  the  eyelids,  scnilnm.  pre- 
puce, vulva,  and  inferior  extremities,  in  persons  who  are  debilitated  by  ]irevious 
tlisease,  or  who  naturally  possess  a  feeble  constinitiim.  The  swelling  is  olien  cf<n- 
fiiderable,  but  the  discoloration  and  pain  are  conipanativcly  trivial.  The  discasicd 
surface  has  a  glossy,  distended  appearance,  and  retains  the  mark  of  the  fijigcr  for 
some  time  after  it  has  been  witlnlrawn.  The  inllninmation  is  attended  by  eonstitu- 
'tional  disorder,  generally  of  a  typhoid  character,  and  is  apt  to  terminate  in  mortifi- 
cation rnther  than  in  abscess,  although  the  latter  is  ofteo  present  in  tbo  mora  severe 
cases. 

Erralic  erysipelas  is  characterized,  as  the  name  imports,  by  a  disposition  I0 
extend  from  one  point  to  another;  it  is  most  common!^'  met  with  on  the  face  and 
ibrehead,  from  wliieh  it  frequently  spreads,  on  the  one  hand,  to  the  hairy  scalp,  and, 
on  the  other,  to  the  neck  and  cars.  In  a  case  of  this  form  of  eiysipelas,  under  mv 
cliarge,  the  attack,  commencing  on  the  left  nates,  finally  extended  over  tlie  whyle 
trunk.  The  disease  is  generally  Kiipernei.'d,.in(l  is  characterized  by  an  erythomatous 
*l-»I.>earauce  of  the  surface,  with  pungent  i>aiii,  Imt  little  swelting. 

.tVlthough  crysiiH'las,  as  previously  stated,  is  gencmlly  a  disease  of  the  skin,  or  of 
til ci  skin  and  subcutaneous  cellular  tissue,  it  not  untVeqnently  occurs  in  other  struc- 
tures, more  particularly  in  tlte  mucous  and  serous,  the  joints,  the  veins,  and   the 
*t>sorbent  vessels,  either  as  an  idiopathic  or  traumatic  alleetion.     Of  the  mm-ous 
'Membranes  the  parts  most  liable  to  sutler  are  the  tonsils,  the  palate,  the  uvula,  the 
plijirynx,  and  the  larjTix,  the  disease  existing  sometimes  inde|jendeutly,  but  more 
*^*>tnmonl3'  in  conjimction  with  er^'siiHjlas  of  the  skin.     The  al!'ccte<l  structures  are 
*^r  a  crimson  or  bright  scarlet  color,  oedematotts,  inenisted  with  patches  of  lyinpli, 
*^Xquisilel3'  painftd,  an<l  attended  with  great  functionid  disturbance,  and  high  consti- 
^*llional  excitement,  rapidly  passing  into  a  tow,  typhoid  condition.     The  breath  is 
Excessively  fetid,  and  of  a  peculiarly  contagious  chnraetcr,  the  attendants  not  uufre- 
lueiitlj-  becoming  inoculated  l)^'  it. 

Erj'sipelas  of  the  larynx  is  met  with  chiefly  in  the  upjicr  portion  of  the  tube,  nt 
&ld  immediately  below  the  rima  of  the  glottis,  constituting  what,  siueo  the  time  of 
llaylc,  has  Ik-cu  known  as  a'deina  of  the  windpipe,  t!ie  parts  here  being  supplied 
*ith  a  considerable  quantity  of  htose  cplhiLir  tissue,  wherea«  lower  down  the  mucous 
membrane  is  so  firmly  adherent  us  to  render  distension  liv  inll'unnnitory  deposits 
impossible.  The  disease,  which  will  receive  special  attcntirm  in  the  chapter  on  affec- 
tions of  the  air-passages,  is  particularly  dangerous  on  account  of  the  mechanical 
impefliment  which  it  causes  in  respiration,  as  well  as  the  great  depression  of  the 
Tiial  powers  which,  usually  even  at  an  early  stage,  attends  it.  The  attack  is  fre- 
tjaentlj'  secondary,  or  .1  consequence  of  an  extension  of  erysipelas  from  the  fauces. 
Erysipelas  of  the  serous  membranes  is  most  common  in  tlic  arachnoid  and  tho 
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peritoiniuni;  in  ihe  former  as  a  resiilt  of  iujiirics  of  the  scalp  aud  crutiial  boni-s,  aiul 
in  llie  latter  of  tlie  ell'wls  of  strangDlaU-d  Ut-rnia  ami  conlusions  of  the  (itlvis  and 
nlMlonien.  Lyiii<j;-in  feiualt's  not  unfrequeiilly  surt'er  from  a  bail  loriu  of  ery3ijK.'l»s, 
the  disease  souifliuios  {irt-VHiliiig  as  an  eiidvuiic,  especially  in  the  crowded  wards  of 
hospitals.  Attacks*  <.'C  this  kind  generally  Liegin  iu  the  veins  of  the  uterus  or  in 
those  of  the  liroa<l  liyatnents,  lioni  which  the  ditiease  extends  to  the  8u\^seroU8  cellular 
tissue  and  thence  to  the  jjL'ritoneuni,  the  syiiiptonas  which  follow  it  L>eing  strongly  de- 
notive  of  |>yemia,  attended  with  a  low,  typhoid  condition  of  tlie  system,  soon  tenui- 
natinj;  in  death.  The  secretions  that  are  poured  out  in  this  form  of  erysij)elas  are 
coiumonly  aplastic,  very  co|>ious,  highly  inocnlahle,  and  lialile  to  cause  dangerous, 
if  not  fatiil,  dissecticMi  wounds  iu  making  post-mortem  examinations. 

Erysipelas  of  the  joints  is  usuaUy  asi^ociated  witii  the  disease  as  it  occurs  iu  other 
parts  of  the  body,  tlie  most  comtnon  exeiting  causes  being  punctured  and  gunsbot 
wounds,  contusions,  and  suppression  of  the  cutaneous  perspiration.  In  pyemia  the 
larger  joints  often  sulfcr  more  or  less  severely  from  this  cause,  the  lining  membrane 
being  in<'rusted  with  apLisiic  lympli,  and  tljcir  interior  distended  with  sero-purulent 
fluiil,  gencjally  of  a  highly  acriil  character. 

The  veins  and  lyni])hatic  vessels  are  often  attacked  with  erysijiolas,  sometimea 
l>riraarily,  but  most  frequently  secondarily.  Tiie  most  common  exciting  causes  are 
injuries,  as  wonitds  and  contusions,  surgical  operations,  ns  the  ligation  of  varicose 
veins  of  the  extretuitics,  and  violence  sustained  by  the  veins  of  the  uterus  during 
parturition.  Punctured  wounds,  more  especially  of  the  foot  and  hand,  are  very 
lialtle  to  give  rise  to  erysipelas  of  tlie  absorbent  vessels. 

Erysipelas  sometimes  occurs  iu  new-born  inlanls,  most  commonly  in  lying-in  hos- 
pitals, tiio  parts  most  liable  to  suiter  being  the  genital  organs  and  the  abdomen 
about  the  region  of  the  umbilicus.  It  generally  comes  on  within  a  few  days  after 
birth,  aud  ottcn  spreads  with  IVigblftd  rajiidit^-,  involving  a  great  extent  of  surface 
witliiu  a  few  hours  IVdui  its  first  manifestation.  Occasionally  an  instance  of  cnu- 
genital  erysi(iiclas  has  lx>en  noticed.  Want  of  cleaidiness  and  a  vitiated  slate  of  the 
atmos|jhore  are  the  most  ennuium  exciting  causes  of  the  disease.  InOammation  of 
the  nnilnlical  vein  is  probably  oc<asionally  concerned  in  its  production.  In  the  worst 
forms  of  iufanlile  erysipelas  the  uHected  parts  are  of  a  (lark  red,  j)urple,  or  livid 
color,  greatly  tlistenile«l,  nnd  of  extraordinary  flrmness.  A  swollen,  a'deutnltiu& 
condition  is  sufllciently  common  when  iLe  disease  ia  seated  in  regions  of  the  bo«ly 
largely  supplied  with  loose  cellular  substance. 

ConnlKutiniifil  Symptoms — Whatever  form  it  may  assume,  erysipelas  is  usually 
preceded  by  symptoms  denolive  of  general  indisposition,  such  as  a  feeling  of  ni.tlai^e, 
or  discomfort,  creeping,  chilly  sensations,  lassituile,  jiain  in  the  head  and  limbs,  im- 
paired appetite,  ami  an  indisposition  to  exertion.  After  continuing  in  this  state  for 
a  period  varying  from  twenty-four  to  thirty-six  hours,  tiie  disease  declares  itself  in 
a  more  open  manner.  Tlie  patient  is  now  suddenly  seized  with  shivering,  or  violent 
rigors,  iVdlowed  by,  or  alternating  with,  excessive  heat,  and  accompanied  \iy  severe 
cepiialalgia,  naiusea,  intense  thirst,  restlessness,  and  a  great  sense  of  muscular  pros- 
tration. The  tongne  is  dry  and  coated,  the  skin  hot,  the  i)ulse  strong  and  frequent, 
the  urine  high-colored  and  scanty.  As  the  iliseaso  progresses,  the  system  liecomes 
more  and  more  exhausted,  the  ntind  wanders,  and  the  ease  soon  assumes  a  typhoid 
character.  Or,  typhoiil  symptoms  may  be  present  almost  from  the  very  commtMu-e- 
ment,  especially  if  the  patient  is  old,  decrepit,  or  depressed  by  previous  sulforiug. 
In  the  milder  forms  of  erysijwlas,  there  is  often  very  little,  if  any,  constitutional 
disturbance. 

If  l)lood  lie  drawn  during  the  progress  of  the  disease,  it  will  generally  lie  foond  to 
cxliiliit  a  sizy  .nppearance.  Sometimes  it  is  deeply  butfed,  and  even  cupped.  What 
internal  or  intrinsic  changes  the  mass  of  blood  undergoes  in  this  affection  Loa  not 
been  satisfactorily  determined. 

Diagnosis, — Er^'sipelas  is  generally  so  well  marked  ns  to  render  It  impossible  to 
confound  it  with  any  other  disease.  The  only  form  which  is  liable  to  cause  error  of 
<liagnosi8  is  the  simple,  which  may  be  mistaken  for  erythema,  which  it  certainly  very 
much  resembles.  The  signs  of-iliscrimination  are, the  peculiar  character  of  the  pain, 
which  is  sharp,  pungent,  and  smarting  in  erysipelas,  and  almost  absent  in  erythema; 
the  deeper  redness  in  tlie  former  than  in  the  latter,  and  the  tendency  also  to  the  evo- 
lution of  vesicles,  which  does  not  exist  in  erythema. 


I 


ERYSIPELAS  —  TREATMENT. 


581 


\ 


Pathology, — The  pathology  of  erj'Bipelas  is  slill  involved  in  oliscuritv.     How  it  is 

induced,  what  is  ita  seat,  or  where  it  origtmites,  are  points  coni-erninf;  whivh  wc  nre 

wholly  ignorant.     All  that  is  known  is  that  it  has  a  jieculiar  predik'ctiun  for  tlie 

dermoid  and  connective  tissues,  tlie  cellular  elements  of  whiili  undergo  rapid  «nd 

euorcnoua   proliferation,  and  tlmt   it   is  usually,  if  not  invaritihly,  associated  witli 

distirder  of  the  general   system,  atfeclin>r,  probably,   Imth  solids  and   fluids.      So 

thoroughly  am  I  convinced  of  the  latter  fact  that   I  do  not  believe  it  would  be 

possible  for  eryaijjelas  ever  to  apjwtir  in  a  perfectly  Bound  itidividnaL     If  this  be 

true,  then  derangement  of  the  geoeitil  health,  especially  as  dis[>layed  in  a  vitiated 

condition  of  the  digestive  organs,  muiit  be  regarded  as  ti  most  important  element 

iu  the  pathology  of  this  affection,  and  one  whicli  must  exert  a  murked   influence 

np<in  our  curative  agents.     The  opportunities  constantly  aflVirded  the  surgeon,  in 

oases  of  accidents  and  operations,  of  testing  this  point,  peculiarly  qualify  liini  for 

pronouncing  upon  the  question.    These  remarks  <ln  not,  of  course,  u|iiily  lo  epidemic 

erysipelas,  to  which  every  one  is  more  or  less  Iiai>le,  but  lo  the  ordinary  form,  the 

development  of  which,  as  is  well  known,  is  always  so  nxnrh  intlucncud  by  intrinsic  and 

extraneous  circumstances,  as  the  health  and  habits  of  the  |}aticnt,  liis  resilience,  the 

nature  of  his  diet,  and  the  state  of  his  mind.  When  a  person  is  iutcmpcrate,  breathes 

a  foul  air,  eats  bad  food,  or  has  a  troubled  mind,  the  most  trivial  injury,  as  the  merest 

prick  of  the  finger,  is  often  followed  b^-  a  fatal  attack  of  the  disease,  whereas  another, 

although  severely  hurt  but  enjoying  better  health,  may,  perhaps,  escape  entirely,  or 

Buffer  only  in  a  slight  degree.     The  surgeon,  aware  of  this  circumstam-e,  cnnstantly 

acts  upon  it  in  practice,  making  it  a  rule  never  to  perform  any  sei  inns  operation  until 

be  has  put  his  patient  in  a  proper  condition  for  it  by  the  rectification  of  his  secretions 

and  the  improvement  of  his  general  health. 

Erysipelas  has  frerpunitly  been  regarded  as  consisting  essentially  in  a  bad  ft>rm  of 
cjapiliary  phlelutis,  it  lieing  alleged  that  tl»e  smaller  veins  are  generally  found  to  lie 
involved  in  the  disease,  as  is  shown  by  the  inflamed  condition  of  their  coats,  and  l<y 
the  existence  in  their  interior  of  variouH  kinds  of  substances,  as  lymph,  pus,  an<l 
coagulated  blood.     Such  changes  undoubte<lly  occur,  to  a  greater  or  less  extent,  iu 
oil  severe  cases  of  the  malady;  but  they  occur,  not  as  a  cause,  but  ns  n  consefpience,  of 
•the morbid  action.    Other  pathologists,  again,  consider  erysipelas  as  beirit;  essentially 
2tn affection  of  the  lymphatics,  or  of  these  vessels  and  of  the  veins.     Fin.ally,  there 
is  Hnothcr  class  who  look  upon  it  ns  lieing  altogether,  from  first  lo  last,  a  blood  dis- 
ease, or,  in  other  words,  a  s[tecie»  of  toxemia.     All  these  views,  however,  are  merely 
f»o  many  conjectures,  their  truth  or  falsity  remaining  to  be  estnlilislred. 

I*rofinoitis. — The  prognosis  of  erysipelas  is  greatly  influenced  by  the  character, 
extent,  and  seat  of  the  morbid  action,  by  the  age  and  habits  of  the  patient,  and  by 
tJie  absence  or  presence  of  complications.    I'hlegraonous  erysipelas  is  generally  more 
dangerous  than  the  simple  or  a'dematous,  as  it  is  more  liable  to  end  in  extensive  sup- 
puration, gangrene,  and  metastatic  ahseesse.s.     A  simjile  erysipelas,  however,  if  of 
great  extent,  is  hanlly  less  dangerous  to  life  than  a  phkgmonons  one,  ihe  shock  to 
the  nervous  system  being  nearly  ns  severe  as  in  a  suiierficird  but  extensive  btini,  which 
oftcM)  kills  on  this  account.     The  disease  is  partirnlarly  to  be  dreaded  when  it  at- 
tacks the  scalp,  from  its  liability  to  extend  to  the  brain.     For  n  similar  reason  erj'- 
Bipelas of  the  orbit  of  tlie  eyes  is  often  a  dangerous  affection.      Infants,  young  cliil- 
^^'on,  old  p>ersons,  and  the  habitually  intemperate  bear  up  badly  unrler  it.     Erysijtelas 
o<-"CHrring  during  the  progress  of  other  atlectiou.s,  as  mt-asles,  si^arlatina,  and  typhoid 
fever,  is  ifenerally    fraught  with  <langer.     An  epidemitt  erysipelas   is  always  more 
destructive  than  a  sporadic  one,  as  it  is  sure,  under  such  ei re u instances,  to  impress 
^t-self  with  peculiar  force  upon  the  constitution.     Traumatic  erysijielas  often  proves 
fatal  in  .<»  surprisingly  sliort  time,  as  in  tlie  case  of  a  yotrng  butcher,  who  died  under 
ttycare  in  less  than  three  days  from  a  violent  attack  of  tliis  disease  of  the  hand  and 
&rm,  brought  on  by  a  punctured  wound  inflicted  by  a  hook  used  for  hanging  np  meat. 
Trcnhnt'tif. — As  ervsi|H'las   is  develn])ed   hy  such  a  variety  of  cJrcimistances,  it 
necessarily  demands  ,a  corresponding  variety  of  treatment.     Experience  long  ago 
showed  that  remedies  which  atl'ord  relief  in  one  case  are  productive  of  no  l>enefit  in 
another,  and.  Induce,  it  is  all-important,  in  every  instance,  that  the  curative  measures 
shonld,  if  possible,  be  based  upon  a  correct  appreciation  of  the  nature  of  the  exciting 
canses. 

The  most  important  constitutional  remedies  are  bloodletting,  emetics,  purgatives, 
diaphoretics,  mercurials,  anodynes,  and  stiniulants. 
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General  bloodletting  is  rartS,>  necessary ;  in  fact,  in  most  cases,  it  proves  tniscbier< 
ous,  liy  augmonling  the  debility  of  the  system,  already,  perhaps,  greatly  «{epr«s8edi 
by  the  vioknifo  of  the  mort.Hil  action.  The  circumstaui-es  which,  in  my  jiid^ncnti 
render  a  resort  to  the  lancet  proper  in  this  complaint  are,  first,  a  strong,  full.  :uid 
frequent  pulse;  secondly,  a  robust  and  vigorous  state  of  the  system;  thirdly,  exec* 
sive  pain  and  tension  of  the  pnrLs  ;  and,  lastly,  the  involvement,  threatened  or  actual, 
of  important  iutciial  organs,  as  the  brain,  lungs,  and  throat.  The  aVnunnt  ot  bl'XMl 
to  be  .abstracted  must  tlepend  upon  the  effects  which  the  operation  exerts  upon  the 
system.  One  moderately  topious  bleeding,  perfi^ruied  enrly  in  the  di^ea^c,  will 
usually  be  sutlicient,  and  will  answer  a  nmcli  better  purpose  liiau  two  or  three  hiuu\\ 
ones.  Venesection  sliouM  never  be  carried  so  far  in  epidemic  as  in  sporadic  erysip- 
elas, and  in  old,  sickly,  or  iuleuiperate  persons,  as  in  the  young,  robust,  and  pletho- 
ric- lu  the  epidemic  erysipelas  which  prevailed  so  extensively  twenty -live  years  «go 
in  various  sections  of  the  United  States,  the  abstraction  of  blood  was  generally 
borne  very  badly,  and  many  lives  were  lost  by  its  injudicious  employment.  In  ttui 
Louisville  IJosi»ilal  not  a  single  patient  recovered  that  was  bled  for  this  disease.  la 
erysijMilas  supervening  upon  capital  operations  and  severe  accidents,  as  com|K>uud 
fractures  and  dislocations,  wounds,  aii<l  contusions,  proper  allowance  must  bo  made 
for  the  etfects  of  shock,  the  I'kss  of  blood,  and  the  resulting  suppurative  discharges. 
Children  atfected  with  erysi]K'las  rarely,  il"  ever,  require  bleeding  in  any  form. 

Great  contrariety  of  opinion  has  pieviiiled  among  writers  respecting  the  employ- 
ment oi  eme.lirti  in  this  disorder,  some  having  poinledl}'  condemned  them,  while  others 
have  expressed  themselves  most  wiirudy  in  llieir  favor.  In  the  hands  of  Desuiilt  and 
his  disciples  the  greatest  hem-fit  seems  to  have  atlemled  their  exhibition.  The  prob- 
ability is  that  iicre,  as  elsewlicre,  in  similar  cases,  the  truth  lies  between  the  two 
extremes;  for  it  can  hardly  be  supposed  that  a  class  of  remedies  of  such  acknow- 
ledged potency  in  many  cutaneous  affections  should  be  altogether  useless  in  erysijie- 
las.  The  cases  in  wliicli,  according  to  my  observation,  emetics  are  mainly'  indti-aie«| 
are  those  in  wliich  there  is  marked  biliary  derangement,  along  with  nausea,  loulhing 
of  food,  headaclie,  pain  in  the  bacik  and  limbs,  grc.it  restlessness,  and  dryness  of  tb« 
surface.  Tliuse  synjptoms,  so  distressing  to  the  poor  BuHcrer,  are  oft*?u  promptly 
relieved  by  full  emesis,  excited  by  ipecacuanha  and  tartrate  of  antimony  and  potas»at 
ipecacuanha  alone,  or  salt  ami  mustard,  and  encouraged  by  the  fi-ee  use  of  tepid 
drinks.  In  protracted  cases,  and  in  the  erratic  form  of  the  malady,  atteudeil  wiili 
derangement  of  the  digestive  organs,  gentle  einetica  ofteo  operate  like  a  charm  ifl 
breaking  up  the  chain  of  morbid  action. 

Great  stress  has  always  been  very  justly  placed  upon  the  use  of  purgatives  in  the 
treatment  of  erysipelas  ;  and  when  it  is  remembered  that  tliis  disease  is  often  directljj 
dependent  upon  an  overloaded  state  of  tlie  bowels,  the  presence  of  irritating  ingcstaj 
and  the  suppression  of  the  secretions  of  the  digestive  organs,  it  is  not  dilBcult  to 
discover  the  reason  for  the  practice.  Indeed,  it  would  be  hard  to  find  a  eas«  in  which 
it  would  l>e  alt(jgethor  safe  to  dispense  with  them.  They  are  more  especially  valu- 
able in  the  earlier  stages  of  the  com])lniiit.  The  articles  which  are  mainly  relie«l  upon 
are  calomel,  rhubarb,  and  compound  extract  of  coiocynth,  variously  combined,  and 
given  in  siiltit.ieut  quantity  to  |)rodnce  two  or  three  free  and  consistent  motions. 
Sometimes  the  addition  of  a  little  tartar  emetic  or  ipecacuanha  proves  lieneiicia], 
especially  when  tliere  is  an  arid  state  of  the  skin  and  mouth  ;  while  occasionally  tliey 
may  be  advantageously  replaced  by  others,  as  castor  oil  and  spirit  of  tur|>entine, 
oil  alone,  senna,  or  Roehelle  salt.  When  there  are  nausea  and  lieadache,  with  a  Idghly 
coated  tongue,  the  best  catlniiLic  generally  is  calomel  au<l  i|»ecacuanha,  in  the 
proffortion  of  about  ten  gnuris  of  the  former  to  two  of  the  latter,  fidlowcd,  if 
necessary,  in  six  or  eight  hours,  by  a  stimnlating  enema,  or  some  mild  laxative. 
When  tiie  bow^els  have  been  thoroughly  evacualetl,  a  moderate  passage  should  daU.V' 
be  induced  by  some  gentle  aperient,  as  blue  mass  and  rhubarb,  Seidlitz  powder,  or 
coiocynth  and  hyoscyamus. 

DiaphareticH  are  of  the  first  importance  in  the  treatment  of  tids  afiertion,  as  there 
are  few  cases  in  which  tiie  cutaneous  function  is  not  more  or  les?*  mterrnpted,  per- 
verted, or  susijcnded.  After  proper  depletion,  gentle  evacuation  of  the  boweU,  and 
the  restoration  of  the  secretions  of  the  digestive  organs,  tlie  administration  of  meili- 
ciues  calculated  to  act  upon  the  skin  often  proves  iii;{hly  serviceable.  A  raong  the  l>e8t 
of  this  group  of  articles  are  Dover's  powder  and  tiie  salts  of  antimony  and  morphia, 
aideil  by  tepid  sponging,  or,  when  the  patient's  strength  admits  of  it,  the  warm  I 
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In  ebildren  and  delnlitated  persons,  the  neutral  iiiixturt'  aiul  wiue  of  ipecac uaiilia  may 
be  advantageously  resorted  to.  Aeouite,  in  dos«.^s  of  thrcu  (lr<jps  of  tliu  titicture, 
every  two,  three,  or  four  hours,  geufrally  auswcrM  an  excellent  purpose,  c9(>t'cially 
when  there  is  a  hot  and  arid  condition  of  tlie  surface,  with  inordinate  excitement  of 
the  heart.     The  same  is  true  of  veniLrum  viridu. 

Atiffdi/nes  are  required  to  allay  pain  and  iiuluce  s]ee\}.  When  the  disease  occupies 
an  unusual  extent  of  surface,  the  system  is  very  much  in  the  condition  of  that  of  a 
IKTson  laboring  under  a  severe  burn  or  s<*ald,  ami  requires,  at  a  very  early  stage  of 
the  complaint,  the  employnicnt  of  soothing  meaaures.  The  remedy,  commonly  one 
of  the  salts  of  mori)hia,  is  ailniinistered  u|)on  the  same  principles  as  in  other  iuflam- 
ujutory  allections,  either  by  itself,  or  in  union  with  other  articles,  esii>eeiidly  diapho- 
L'ties,  in  quantities  proportioned  to  the  exigentnes  of  each  particular  case.  As  a 
eneral  rule,  the  object  is  liest  attained  by  a  full  dose,  repeated  twiee  in  the  twenl}'- 
ir  hours.  To  an  adult,  laboring  under  great  pain  ami  restlessness,  provided  there 
is  no  cephalic  trouble,  not  less  than  half  a  grain  of  morphia  should  be  given  at  a 
time.  Thus  administered,  the  etfects  of  the  renied\'  are  much  njore  decided  and 
beneOcial  than  when  it  is  exhibited  in  smaller  quantities.  Delirium,  or  cerebral 
disorder,  does  not  necessarily  contra-lndicale  the  use  of  anodyne!*;  on  the  contrary, 
ixsrsons  so  afl'ected  are  often  greatly  beuefited  by  their  judicious  oxhilntiou.  To  no 
class  of  patients  is  this  remark  more  applicable  than  to  habitual  inelniatcs,  and 
individuals  worn  out  by  previous  disease,  loss  of  blood,  protracted  <lr:tinagc  of  the 
system,  or  constitutional  irritation.  Such  persons  alisitlutely  re<piire,  at  an  early 
period,  jind  in  every  stage  of  the  malady,  the  use  of  anodynes  in  large  doses,  in  order 
to  pre>ent  exhaustion,  and  afford  time  and  opportunity  for  the  more  eQicient  action 
of  other  remedies. 

3ler<-urials  are  sometimes  useful.  They  are  particularly  valuable  in  the  erratic 
form  of  erj-fiipelas,  and  when  there  is  a  tendency  in  tiie  disease  to  linger  in  the 
syBlem,  after  its  principal  force  has  lieen  ex]K'tKled.  In  sueh  cases  they  occasionally 
act  like  a  charm,  even  when  they  are  Udt  carried  to  t!ie  extent  of  slight  ptyalism, 
which,  however,  is  often  necessary,  tiefore  the  disorder  finally  reliufjuishes  its  grasp. 
During  the  epidemic  erysipelas  which  prevailed  in  Tiouisvillc  and  its  vicinity  in 
18-44,  '5  and  '<>,  I  treated  a  number  of  cuwcs  upon  this  plan  with  the  most  liappy 
results.  Mercury  should  be  most  scrupulously  avoided  in  erysipelas  attended  with 
a  low,  typhoid  state  of  the  system  in  old,  worn-out  subjects,  and  in  persons 
exhausted  by  intemperance  and  dissipation.  The  best  fonn  of  exiiibilion,  when 
the  remed}'  is  indieuted,  is  calomel  with  a  small  qniiiitity  of  ojiinm  and  ipecacuanha, 
or  Dover's  powder,  to  restrain  itsacti'Hi  on  the  bowels  and  allay  nervous  irritation. 
In  urgent  cases  two  grains  of  the  mineral  may  be  given  to  an  adult  every  four,  six, 
or  eight  hours,  combined  with  IxM  a  grain  of  t)ie  anodyne.  When  a  less  rapid 
impression  is  desired,  blue  mass,  iodide  of  mercury,  or  the  gray  powder  may  be  used. 
In  whatever  form  or  manner  the  remedy  be  given,  its  etfects  should  never  be  carried 
beyond  the  limits  of  the  slightest  possible  ptyalism. 

The  late  Professor  John  K.  Mitchell  derived,  as  he  informed  me,  more  benefit  in 
this  disease,  from  the  use  of  uulitfe  of  potaHtiiuin  than  from  any  other  remedy.  His 
|)luh  was,  after  gentle  idvine  evacuation,  to  lH?gin  at  once  with  the  article,  giving  it, 
largely  diluted  with  water,  ever}-  two  or  three  hours,  in  do^es  of  five  to  ten  grains, 
ojitil  the  attack  was  arrested,  as  it  usually  was  in  a  few  days.  In  the  few  trials 
which  I  have  made  of  this  remedy,  I  have  witnessed  no  material  benefit,  and  in 
several  cases  I  was  obliged  to  suspend  its  use  at  an  early  period,  on  account  of  its 
nauseating  efl'ects, 

Stivtuhints  nn«i  tonics  ore  imperatively  required  when  there  is  a  tendency  to  pros- 
tration, as  indicated  by  the  hard,  dry,  and  browjiish  tongue,  the  sordes  on  the  teeth, 
the  small,  feeble,  and  frequent  pulse,  the  twilehing  of  the  mnscles,  the  coolness  of 
the  surface,  and  the  copious  sweats,  with  more  or  less  delirium.  The  most  reliable 
articles  for  this  purpose  are  quinine  and  iron,  in  the  form  of  the  tincture  of  the 
chloride,  a  scruple  of  the  former  Ix'ing  dissolved  in  an  ounce  of  the  latter,  and  the 
mixture  given  in  doses  of  liftecn  to  thirty  drops  ev(ry  two,  thre(%  or  four  hours. 
When  this  combination  disa-jrees  with  the  stomach,  the  articles  may  be  employed 
separately.  The  treatment  shoulil  be  aided  by  the  liberal  use  of  brandy,  milk  punch, 
wine,  ale  or  ]>i>rter,  and  a  generous  diit. 

Throughout  the  whole  treatinent,  the  greatest  attention  should  be  paid  to  the 
ventilation  and  temperature  of  the  patient's  apartment ;  the  body- and  bedclothes 


584 


DISEASES    OF    THE    SKIN    AND    CELLULAR   TISSUE. 


CHAP.  X. 


should  be  daily  ehsmge*!,  ami  tiiu  cutaneous  surface  sbouUl  bo  frequently  sponged 
with  tepid  salt  water,  or  soiiie  slightly  iilkalitiL*  solution.  As  disint'ectantB,  ftee  Ui* 
is  made  of  the  cLlori<les,  Lubarraque's  Buliitioii,  or  )^^>crmaugnuate  of  pola^sa.  As 
soon  as  his  strength  admits  of  it,  tlie  patient  should  take  gentle  exercise  in  the  open 
air,  and  change  his  sleeping  apartment. 

Although  topical  rttmedies  in  the  treatment  of  this  affection  are  to  be  r^arded 
simply  as  auxiliary  agents,  there  are  few  cases  ui  which,  if  properly  employed,  they 
are  not  of  signal  service.  The  list  is  a  veiy  large  and  varied  one,  embracing  appli- 
cations of  the  most  opposite  character,  as  warm  and  cold,  dry  and  moist,  astringent 
and  relaxing,  stimulatiug,  vesicant,  and  anodyne. 

Leeching  is  indicated  when  tLe  patient  is  young  and  plethoric,  or  the  disease  is  in 
its  gravescent  stage,  and  making  rapid  strides.  Tlie  fact  tliat  the  operation  id  oocac 
sioually  followed  liy  erysi{H<las  doL-s  not,  in  my  judgment,  prove  that  it  may  not  at 
times  be  beneficial.  It  is  only  in  rare  eases,  :ind  in  peculiar  conditions  of  tho 
system,  as  when  tLe  patient  is  of  a  very  irritable  habit,  or  when  the  leeches  are 
sickly,  that  such  a  result  is  at  all  likely  to  occur.  Against  such  a  contingency  the 
juilicious  practitioner  will,  of  course,  always  guard.  The  use  of  the  remedy  is 
particularly  indkated  in  erysipelas  of  the  throat  and  larynx,  the  sc^p,  eyelids, 
vulva,  toes,  and  fingers.  The  number  of  leeches  must  vary  according  to  circum- 
stances, as  the  intensity'  of  the  morl)iil  action  and  the  vigor  of  the  patient,  the  flow 
of  blood  being  always  encouraged  by  warm  fomentations  until  the  desired  quantity 
is  obtained. 

One  of  the  most  -valuable  topical  remedies  is  tincture  of  io<line,  diluted  with  an 
equal  quantity  of  alcohol,  and  laid  on  by  means  of  a  large  camel-hair  f)encil.  the 
end  of  a  stilf  leather,  or  a  suft  «.loth  mop,  until  the  surface  is  of  a  yellowish, 
brownish,  or  mahogany  color.  The  application,  which  should  embrace  a  small 
portion  of  the  sound  skin,  should  be  repeated  at  least  twice,  if  not  thrice,  in  the 
twenty -four  hours.  In  the  milder  grades  of  erysipelas  a  single  apt>lication  will 
occasionally  suffice  for  a  cure  ;  while  in  the  more  aggravated  a  considerable  number 
may  he  required  before  the  disease  is  finally  arrested. 

Iodine,  thus  applied  in  the  early  stage  of  the  tlisease,  generally  promptl3'  relieves 
pain  and  tension,  rapidly  promotes  the  removal  of  etfused  fluids,  and  greatly  assists 
iu  checking  niorbid  action,  "Used  very  freely,  it  occasionally  vesicates,  and  is  thus 
instrumental  in  unloading  the  cutaneous  capillaries.  Doubtless,  it  also  acts  advan- 
tageously upon  the  blotid  and  its  vessels,  indisposing  them  to  further  effusion. 

Nitrate  of  silver,  employed  cither  ixi  substance,  or  in  strong  solution,  as  from  thirty 
to  sixty  grains  to  the  ounce  of  water,  is  another  very  valuablu  agent  in  the  trealuieut 
of  this  disease.  It  is  ajiplted  either  directly  to  the  aHected  surface,  or  a  belt  is  drawn 
around  it  upon  the  healthy  skin,  to  prevent  its  furtlier  spread.  1  commonly-  prefer 
the  former  uietbud,  using  the  sglid  nitrate  instead  of  the  solution,  so  highly  recom- 
mended b^'  Mr.  lliiTginbottorn.  In  order  to  aj)ply  tliis  substance  projwriy,  the  sur- 
face should  pri'vioutily  Ik?  divestcil  of  nU  greasy  an<l  perspirable  matter,  otherwise  it 
will  not  unite  with  the  epidermis,  and  so  prove,  iu  great  measure,  inert.  The  part 
should  then  la;  gently  moistened  with  soft  water,  when  the  caustic  ia  passed  firmly 
and  eflk'iently  over  it  until  the  whole  has  been  thoroughly  touched.  Thus  emplnyed, 
it  speedily  Itlackcns  the  epidermis  and  coagulates  its  albuminous  matter,  thereby 
forming  an  excellent  defence  to  the  delicate  tissues  beneath.  When  used  mure  freely 
it  generally  vesicates,  elevating  the  cuticle  into  tolerably  large  blisters.  Mr. 
IIiggird»ottom  applies  a  strong  solution  of  the  nitrate  of  silver,  consisting  of  three 
drachms  of  t!ie  salt  to  tlie  ounce  of  water,  with  the  addition  of  a  small  quantity  of 
nitric  acid.  I  have  no  experience  with  the  remedy  in  this  form.  The  probairdity  is 
that  nitrate  of  silver  produces  its  beneficial  effects  very  much  in  the  same  manner  as 
tincture  of  iodine,  changing  the  tone  of  the  capillary  vessels  and  promoting  the 
absorption  of  etfused  fluids,  besides  serving  as  a  direct  defence  to  the  cubineous  sur- 
face by  its  union  with  tlie  albuminous  matter  of  the  su|)erficial  layer  of  the  skin. 

The  late  Dr.  (Jilbert,  of  this  city,  ot^en  used  pure  creasote  as  a  remedy  in  erysipe* 
las.  He  applied  it  lightly  once  a  day  to  the  allected  surface  with  a  cnrael-hair  (>encil, 
and  found  it  more  effectual  in  arresting  the  ilisease  than  any  other  article.  Creasote 
destroys  the  cuticle,  converting  it  into  a  whitish  substance,  which  thus  defends  Uie 
inflamed  surface  from  the  contact  of  the  air. 

.Solutions  of  acetate  of  lead  and  opium,  Goulard's  extract,  hydrochloratc  of  am- 
monia, alcohol,  chloride  of  sodium,  carbonate  of  potassa,  sulphate  of  copj)er,  and 
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qiiiuiiie,  often  prove  biglil3'  lieueficial.  Tlify  are  employed  of  Vftr3Uig  atreugth,  and 
are  geuerally  most  grjitulul  wIil-u  uhud  li3|iiil,  upuu  llujitiLl  uluths,  Ueniicutly  itiic«i«J, 
Jn  warm  weather,  imd  in  .strong,  jik'tlioriu  huljjt;t;ls,  thc-j  uiuy  In.-  i\[>[Ai\:d  cold,  bin 
wheu  ibis  is  dune  tbeir  etlectst  sliuuld  be  seduloubly  watulied,  IlsI  tliuy  repel  tiie 
^  disease,  or  throw  it  upon  some  iutcaiiul  urgau. 

H  Dr.  Pitcher,  of  Dvtroit,  strougly  rucommt'uds,  as  an  cxtemut  nii|ilicatieju,  Lichlo- 
™  ride  of  mercury,  in  the  proportion  of  twenty  grttiutj  of  the  &alt  to  the  ounce  of  ulco- 
liol.  I>uriug  the  prevalence  of  the  cpidcujic  already  so  frcquLiitly  alluded  to,  I  had 
occasion  to  try  thiB  treatment  in  a  nuniLer  of  iii»tani:bs,  but  did  ii<>t  lind  it  to  possesb 
any  adviuitage^  whalevor  over  iodine  and  nitrate  ttf  silver.  In  nearly  all  the  casei>, 
upwards  of  twenty,  the  application  was  promptly  followed  l>y  vesication  and  exee.s- 
eive  pain,  aud,  in  a  few,  by  [iretty  profuse  ]>lYalisiii;  effects  which  frreally  aggravatetl 
the  local  and  constitutional  sutlering,  an<l  rendered  a  .speedy  di.'?ei»ntiiniauee  of  the 
remedy  neccBsary.  Since  then  1  have  tried  the  remedy  in  a  weaker  bululion,  hut 
'vrlthout  any  encouraging  results. 

Velpeau  had  great  confidence  in  the  use  of  sulphate  of  iron  as  a  locid  remedy  in 
erysipelas.  The  praises,  however,  whkh  he  lavished  upon  it  ha^e  not  lieen  realized 
■Jiy  practitioners  generally ;  and  1  Inive  mywlf  been  entirely  disapi)ointed  with  it.  it 
■tjany  be  employed  in  aohitiun,  in  the  proportion  of  htdf  an  ounce  to  two-lhird.s  of  a 
cjuart  of  water;  or  as  an  ointment,  prepared  by  mixing  one  drachm  of  the  inipalpa- 
\j\ii  powder  with  an  ounce  of  lard.  The  former  is  applied  l^-  means  of  compresses, 
I'requently  moistcnetl ;  while  the  latter  is  rubbed  on  freely  several  times  in  the 
-tv^enty-four  hoars. 

Dr.  Holston  has  derived  marked  lieneflt  from  the  local  use  of  chloroform,  brushed 
over  tlie  atfected  surface  for  a  few  minutes  witli  a  larjie  camel-hair  pencil,  the  jiarts 
Ijeing  iiume<liately  afterwards  covered  with  wadding,  ami  tiie  application  repeated, 
if  necessary,  at  intervals  of  three  to  four  hours.  Prompt  lelief,  it  is  a.s.>*ertcd,  usu- 
0.11y  follows,  the  disease,  even  if  extensive,  ot\en  yielding  in  a  very  short  time. 

Bromine  has  been  highly  extolled  as  a  local  remedy  iu  this  disease,  more  esi>ecially 
l>y  our  army  surgeons,  by  whom  it  was  extensively  employed  during  the  late  war. 
It  is  applied  directly  to  the  inflamed  surface  in  solution,  from  twenty  to  forty 
drops  lieing  mixed  with  the  ounce  of  water,  according  to  the  severity  of  the  morbid 
action.  A  small  quantit}'  of  bromide  of  potassium  may  sometimes  be  advantage- 
ously combined  with  it. 

In  the  milder  varieties  of  erjsijxilas  I  have  occasionally  Avitnessed  excellent  results 
#Trom  a  liniment  of  equal  parts  of  hunlnjiuni,  ammonia,  and  olive  oil,  applied  upon  a 
^<iA,  thin  ci^mprcss.  When  the  skin  i,s  very  delicate,  the  proportiun  of  animoida 
DMy  1h?  diminished.  The  eomuion  soap  lininifnt,  with  the  addition  of  a  small  quan- 
tity of  tincture  of  iodine,  is  also  a  valuable  remedy  iu  K)m[»k'  er^'sipelas. 

Of  the  various  greasy  substances  tliat  have  been  recommended  in  the  treatment 
o'  this  affection,  one  cif  the  mctst  cekbiated  is  mercurial  ointment,  first  advised  iu 
*-iii8  complaint  b3-  Pean  and  Little,  of  Pennsylvania.  A  thick  layer  of  this  is  aiuead 
'•pon  cloth,  antl  secured  to  the  part  by  means  of  a  bandage,  or,  what  is  preferable, 
•**>ljl>ed  geutly  but  efficiently  ujton  the  diseased  surface.  The  article  has  been  highly 
^^Utled  b}-  Kayer  and  others,  but  my  nwri  exiierience  has  not  8ii]ii)lied  me  with  any 
'^cts  in  its  favor-,  indeed,  it  is  dtmbilul  nhetber  it  possesses  any  ailvanlage  whatever 
i*^'^'«?r  common  lard,  suot,  or  simple  cerate.  In  infantile  erysipelas.  1  iiave  sometimes 
i^*^*"ived  excellent  effects  from  the  application  of  the  ointment  of  oxide  of  zinc.  I'ro- 
*Jsssor  Gibson  speaks  favorably  of  tlic  use  of  British  oil ;  aud  Dr.  Coates,  of  this  city, 
***s  Huecessfully  em|)loved  tar  ointment. 

trusting  the  atfected  surface  with  starch,  Hour,  arrowroot,  prepared  ehftlk,  carbo- 

^_ato  of  zinc,  pearl  powder,  aitd  similar  substances,  is  sometiuiea  useful  in  the  more 

^'^ni pic  varieties  of  erysipelas,  but  entirely  unarailing  when  the  disease  is  deep-seatetl, 

^**    of  a  phlegmonous  character.     In  the  furmcr,  they  occasionally  prove  l>eneficial 

"y  relieving  the  disagreeable  itching,  smarting,  or  burning  sensation  of  the  skiu.     In 

*i^perficial   cr^'sipela.s,  1   have  BoniRtimes  obtained  advantage  from  painting  the  in- 

"*rned  surface  with  collodion,  the  application  appearing  to  impart  a  healthful  stimulus 

">  the  cutaneous  caiHllaries,  to  incite  the  absorlK'Uts,  and  to  contract  the  skin  and 

^uVjjacent  cellular  tissue. 

The  treatment  of  erysiixjlae  by  blisters,  is  peculiarly  valuable  in  the  phlegmonous 
'Orm  of  the  disease,  and  in  erysijielas  supervening  upon  wounds,  ulcers,  chancrcB, 
huW's,  aiid  abrasions.     The  proper  plan  is  to  apply  the  vesicant  directly  to  the 
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iitllntiiL'd  surface,  ami  to  n-iaiu  it  until  it  has  ruiseil  the  qjiik'rinb  most  thoroughly. 
The  stTiiiu  is  tbt-u  evncuati-U  with  a  iiei-dle,  and  the  part  dn-Bbt-tl  nitU  u  light  starch, 
elui,  or  linsoed  poultice,  lu  cUiI«heii,  aiul  in  old  or  siclily  puriiuiis,  the  biiBtvr  must 
be  removed  at  an  early  period,  otherwise  serious  mischief  luiiy  ensue. 

Wlien  tlie  disease  is  accompanied  by  suppuration,  great  tension,  or  iiii|)eadin^  gnn- 
grene,  uolhing  hiiort  of  free  incisions  or  punctures  will  answer,  all  other  topieaK 
remedies  being  then  of  a  subordinate  clmiacltT,  us  the  object  is  to  atiord  veut  t<:^_ 
eli\ised  fluids,  as  serum,  lymph,  pus,  and  blooil,  to  relieve  capillary  strangulatioL 
and  remove  pain  and  tension.     The  practice  is  indicated  the  moment  there  is  tha 
sliaihtest  perceptible  fluctuation,  and,  in  violent  cases,  even  as  soon  as  there  is  roL 
sidorable  throbbing.      By   thus   anticipating  the   BUjipurative  process,  the  patiei 
escapes  much  suffering,  as  well  as  loss  of  texture;  for,  ii'  the  matter  is  retained 
the  parts,  its  inevitable  tendency  is  to  burrow  among  the  surrounding  8tructure=_ 
and  to  coutaminnte  the  system. 

To  afford  relief,  the  incisions  need  not  be  three,  four,  or  five  inches  in  length, 
formerly  recommended  by  Mr.  Lawrence  and  other  liritish  surgeons.  Such  a  course 
hi^rldy  cruel  :uk1  reprehensible;  for,  uideiK-udentiy  of  the  pain  which  nttcuds  the  op 
ration,  it  is  liable  to  be  followed  by  copious  hemorrhage,  which,  occurring  at  a  tir 
ttlien  the  patient  is  perhaps  ill  able  to  bear  it,  must  olten  cause  serious,  if  not  fats^^l, 
mischief.  A  few  cuts  from  half  au  inch  to  an  inch  and  a  iialf  in  length,  and  de-  — i-p 
enough  to  liberate  the  pent-up  fluids,  ought  to  l)c  sufficient  in  any  case,  unles-s  it  t^^Ha$ 
been  greatly'  mismanaged,  or  neglected.  In  such  an  event,  the  incisions  may  be  m 
tiple,  being  made  at  suitable  distances  from  each  other,  and  in  such  a  manner  us  not  to 
interfere  with  any  important  structures,  as  large  vessels,  nerves,  or  joints.  If  hem  ^tt- 
rhngc  be  unavoidable,  it  is  to  l)e  arrested  by  the  usual  means,  as  compression,  stvpti  <s, 
or  ligation.  The  best  application  ftf\er  the  blcctling  has  ceased  is  an  emollicE^^ui 
poultice,  or  the  warm  water-dressing,  medicated  with  lead  and  opium.  The  loss  o^»fi 
small  quantity  of  blood  is  often  of  essential  benefit  in  relieving  the  disease. 

Punctures  are  more  j»articulurly  useful  in  the  a-dematous  forms  of  the  dineflse,^ 
evacuate  tlie  serous  fluid  ujjon  which  the  distousion,  whicli  is  often  a  source  of 
much  mischief,  mainly  depends.  When  suppuration  or  gangrene  is  thrcatvuia 
punctures  must  give  way  to  incisions.  The  number  of  punctures,  and  the  dipth 
which  they  are  carried,  must  vary  according  to  circumstances.  Tije  Iwst  instnmw 
for  making  theni  is  a  very  narrow,  sharp-pointed  bistoury,  intn»tluee<l  {XTpcndl 
larly  to  the  surface,  with  the  necessary  care  to  avoid  ini])ortant  structures. 

In  the  milder  forms  of  erysipelas  of  the  extremities,  valuable  aid  may  often  ^* 
derived  from  the  ap|>lication  of  the  bandage.  It  is  particularly  eliicacious  iu  ^^^ 
early  stages  of  the  disease,  as  it  tends,  if  judiciously  employed,  to  support  ^C^h*: 
affecte<l  structures,  an<l  to  prevent  vesication  and  suppuration.  The  applicat»^  ^'^ 
should  be  made  as  cqunldy  as  possible,  and  with  a  certain  degree  of  flnuness, 
etfects  i>eing  carefully  watched,  and  aided  by  simple  or  me<licated  lotions. 

Finally,  iu  the  epidemic  fonn  of  this  disease,  much  may  be  accomplished  by  •«' 
of  pro|)hyhixis.     Among  the  more  important  elements  in  tliis  kind  of  treatment  m 
isolation  of  the  sick,  thorough  ventilation,  personal  cleanliness,  and  an  abundan^ 
of  g(io«l,  wliolesonic  food.     These  precautions  are  particularly  necessarv  in  hosptl 
prisons,  asylums,  camps,  barracks,  and  ships.     When  persons  are  crowded  togct 
in  narrow  an»J  confined  situations,  the  air  is  speedily  contaminated,  and  the  dis 
is  sure  to  spread  with  fcArfuI  rapidity  and  violence,  especially  if  the  body  is  alfecte 
with  wounds,  contusions,  ulcers,  or  compound  fractures.     The  lK*st  internal  propb* 
lactic  is  the  tincture  of  the  chloride  of  iron, given  in  doses  of  twi-nty  to  thirty  droj 
every  four  or  six  hours,  eillier  alone  or  in  union  with  quinine,  the  latter  remedy  l)ein 
particularly  valuable  when  the  disease  is  of  a  malarious  character.     Arsenic 
then  also  be  of  great  service. 


to 

to 
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8KCT.  II. — FtTRVNOLE  OR  BOIL. 

A  furuncle,  vulgarly  called  a  boil,  is  a  peculiar  inflammation  of  the  skin  and 
lular  substance.     Liable  to  occur  upon  aii3'  portion  of  the  bod}-,  excepting,  |ierhsp»-  -^^ ' 
the  f>alm  of  the  hand  and  the  sole  of  the  fool,  it  is  most  common  upon  the  face,  nap^^^^ 
of  the  neck,  buttocks,  and  tingei-s,  often  forming  iu  considerable  numbers,  eilhe  *^ 
sinniltanefuisly  or  successively,  although  general  I}-  there  is  oidy  one.     Both  scxe^-^^^ 
and  all  periods  of  life,  are  subject  to  it  j  the  young,  however,  sutler  more  frcitunfl^"''^ 


than  the  old  or  middlc-nfjed.  Some  persona  are  habitually  affected  with  Iwils,  being 
sc-ldoin  entirely  frtH.-  from  them  at  any  time  for  years.  Now  and  then  they  cUsappfar 
for  a  while,  and  then  suilileiily  lireak  out  again,  lioils  are  a  very  L-nmmon  seijiiel  of 
eruptive  atfectious,  as  smallpox,  measles,  si-arhitiii:*,  and  tyitimiil  fever,  and,  under 
these  circumstances,  they  oeciisioivally  display  a  marked  epidemic  tendency.  In  the 
latter  event,  they  are  very  liuhle  to  occur  in  association  with  furliuncle  lUid  whitlnw. 
Chil<lren  during  dentition,  and  during  chronic  attacks  of  chulera,  sometimes  sutfer 
excessively  from  this  ditjea«ie.  I  have  often,  in  these  comi)laint3,  seen  the  whole  sur- 
£ace  literally  covered  with  boils,  the  patient  extMjrieuciug  great  pain  and  prostration. 
The  causes  of  furuncle  are  generally  inappreciable.  Occasionally  their  formation 
may  be  traced  to  external  violence,  as  a  contusion,  or  the  ciincussion  sustained  by 
the  skin  and  cellular  substance  in  riiling  on  Inirscliack.  In  the  majority-  of  cases,  if 
Dot  iu  all,  it  is  obviously  connected  with  a  disordeveil  state  of  the  digestive  organs, 
or  with  some  derangement  of  the  secretions.  Thus,  persons  who  labor  Imbitnally 
under  disease  of  the  liver,  and  fem:des  who  are  troubled  with  irregularity  or  sup- 
]>reKsiou  of  tlie  tnenses,  are  very  prone  to  sutter  from  its  attacks.  Large,  pniid'ul, 
and  obstinate  Ixjils  not  unfreipieiitly  fitUow  the  application  of  blisters,  especially  in 
young,  broken-<h)wn  chiMren  and  elderly  stibjects.  Cold  water,  used  cndcrmically 
for  any  considerable  time,  as  a  therapeulic  agent,  is  li:d)Ie  to  give  rise  to  similar 
etfects.  On  the  fingers  a  painful  form  of  boil  occasionally  ha.s  its  origin  in  a  huir 
follicle. 

A  lx)il  consists  pssentiall3'  in  a  circumscribed  inflammation  of  the  skin  and  snbcu- 
tnneous  cellular  tissue,  eventuating  iu  suppuratiim  and  sloughing.  It  usually  Ijcgins 
a  small,  hard,  re<l  jiiniple,  wldch,  as  it  proceeds,  gradually'  assumes  a  conical 
jure,  the  apex  being  I'ornied  by  the  skin,  and  the  base  by  the  cellular  substance, 
iti  volume  varying  from  that  of  a  currant  to  timt  of  a  pigeon's  egg.  The  pain  which 
accompanies  it  is,  at  first,  of  a  buruiiiii.  smarting  diaracter,  Init  afterwards,  espe- 
cially when  matter  is  about  to  be  rle])(jsitvd,  it  becomes  throbbing  and  exceedingly 
eevoit.  A  sense  of  tension  is  also  commonly  [ircsent.  The  skin  is  of  a  dusk}-, 
reddish  aspect,  and  ex(pd»itely  sensitive  to  the  slightest  touch.  As  the  tumor  in- 
creases, a  little  vesicle  Ibrms  at  its  apex,  contaiinng  a  drop  of  serum,  and  indicating 
the  point  where  the  boil  will  discharge  itsell".  Wlion  t!ie  furuncle  is  large,  or  mul- 
tiple, there  is  usually  more  or  less  conslitulioual  disturbance,  as  manifested  by  the 
want  of  appetite,  a  ba<l  taste  in  the  month,  headache,  chilliness,  and  a  feeling  of 
great  uneasiness.  Finally,  a  boil  in  the  lower  extremity,  or  u|fon  the  buttock,  often 
give*  rise  to  sympathetic  enlargeuicut  of  the  glands  of  the  groin,  and  in  the  upper 
extremity  of  the  glands  of  the  axilla.  The  period  require<l  for  the  disease  to  reach 
it6  height  varies  from  three  to  eight  days. 

If  u  section  be  made  of  a  boil,  with  a  view  to  the  examination  of  its  structure,  it 
will  lie  observed  to  consist  of  a  mass  of  dead  cellular  substance,  ordinarily  called 
ft  core,  immersed  in  thick,  yeHowish  pus,  the  j^arts  arouml  lieing  very  hard,  matti-d 
together  with  lympli,  and  preternatuniily  viiscular.  Tin;  skin  is  also  iiuluratcnl,  :iuil 
abnormally  tense,  red,  aiul  injected.  t)ccasioually  the  contents  tvf  the  swelling  are 
iltnost  wliully  made  up  of  blood,  or  of  a  mixture  of  biuod,  pus,  and  slough.  This 
form  of  boil,  to  whicli  tlie  term  hemutoid  nniy  be  appliL'd,  is  most  common  iu  elderl}* 
persons  of  a  broken  constitution,  and  is  usually  attended  with  much  local  and  general 
distress. 

It  18  seldom,  under  any  circumstances,  that  a  furuncle  can  be  made  to  abort,  or  to 
terminate  in  resolutiun,  its  invariable  tendency  being  to  suppurate  and  slough.  Iu 
its-\'ery  incipiency,  I  have  occasioually  succeeded  in  arresling  its  course  by  a  brisk 
purge,  and  the  a|Ji>lication  of  iodine,  but  if  it  has  already  made  same  progress,  such 
a.n  atterai^t  will  prove  altogether  futile.  The  best  plan  generallv  is  at  once  to 
poultice  the  part,  and  to  make  an  early  and  free  incision  to  let  out  its  contents. 
Tlie  relief  experienced  from  the  operation  is  alvvjiys  jiroinpt  and  decided.  If  the 
»ore  is  slow  in  healing,  either  from  the  retention  of  dead  tellular  tissue,  or  a  w:uit  of 
iiealthy  action  from  other  causes,  its  surface  should  be  well  touched  with  nitrate  of 
silver,  the  same  article,  iodine,  or  a  small  blister  being  applied  to  the  surrounding 
s%»rface.  In  most  cases  the  patient  will  be  benefitctl  by  purgative  medicine  and  light 
Oict. 

When  there  is  a  decided  fnmncular  diathesis,  as  when  a  great  number  of  boils 
^xist  simultaneously,  or  form  in  rapid  succession,  benefit  may  I'e  expected  from  an 
Occasional  emetic,  and  from  mercurial  purgatives,  with  the  internal  use  of  iodide  of 
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potassium  and  Donovan's  solution.  Sometimes  Fowler's  solution  angwcrs  a  pood 
purpose,  or,  wliat  I  prefer,  arsenic  In  substance,  from  the  tenth  to  the  fifteenth  of 
a  grain  three  times  a  day.  In  very  obstinate  cases  slight  ptyalism  may  be  reijuirwl 
before  the  disease  finally  yields.  When  ])oila  arc  developed  as  a  consequence  of 
exhausting  diseases,  tonics,  mineral  acids,  a  nutritious  diet,  and  country  air  are 
indicated.  Alkalies  are  usefnl  wlicii  tliere  is  acidity  of  the  stomacli  and  bowels. 
Daily  bathing  with  salt  water,  or  water  iui|>Tegnated  with  potassa,  will  occasiouaiiy 
be  serviceable,  especially  when  there  is  unusual  torpor  of  the  skin. 


SECT.  III. — ANTHRAX  OR  CARBUNCLE. 

The  most  accurate  definition  that  can  be  given  of  a  cai-buucle  is  that  it  is  a  boil 
on  a  large  scale,  it  lieiiig,  like  that  affection,  a  peculiar  inflammation  of  the  cutant-ons 
and  cellular  tisisues,  not  circtnnscribed,  however,  as  in  that  disorder,  but  disposed  to 
spread.  Its  most  common  seat  is  the  posterior  part  of  the  trunk  and  the  nape  of 
the  neck,  particularly  near  its  junction  with  the  occiput.  Tlie  gluteal  and  saeral 
regions  are  also  liable  to  the  disease,  but  it  is  very  seldom  that  it  oeeurs  in  the 
extremities.     A  bad  form  of  carbuncle  occasionally  exists  upon  the  chin  and  lower 

Elderly  persons  are  most  prone  to  carbuncle,  and  it  is  generally  believed  that 
such  as  are  fat  and  in<1uk'nt,  or  addicted  to  the  pleasures  of  the  table,  are  more 
frequently  attacked  than  the  lean  and  active.  In  mj-  own  practice,  however,  this 
has  not  lieen  the  case.  On  the  contrary',  the  greatest  number  of  instances  has 
occurred  in  thin  subjects,  after  the  age  of  fifty,  whose  constitution  had  been  broken 
down  by  long-continued  intemperance,  impoverished  diet,  deficient  clothing,  and 
mental  anxiety.  In  London  cariuincle  is  said  to  l>e  remarkably  common  among  the 
lower  orders,  in  coiisequeiice  of  the  enormous  quantities  of  ale  and  porter  "which 
they  habitually  consume.  The  di-sease  is  more  frequent  in  winter  than  in  summer, 
and  in  men  than  in  women:  occa,siou!illy  it.  disj^laysan  e|>idemic tendency.  Carbuncle 
is  one  of  the  sym|>tnms  (»f  plague.  The  extent  of  the  infiammation  varies  from  that 
of  a  dollar  uj>  to  that  of  a  large  saucer,  its  average  being  about  that  of  the  palm 
of  a  .small  udult  baud. 

Of  the  exciting  causes  of  carbuncle  nothing  satisfactory  is  known.  Most  com- 
monly the  outbreak  of  the  disease  is  ascribed  to  the  effects  of  cold,  to  disorder  of 
the  stomach,  over-eating,  constipation  of  the  bowels,  loss  of  sleep,  excessive  venery, 
and  other  debilitating  influences ;  but  how  far,  or  in  what  degree,  these  circum- 
stances tend  to  favor  its  development  it  is  im]iossible  to  say.  I  have  myself  long 
regarded  the  malady  fi.s  essentially  of  a  constitutional  natui-e,  resemlding,  in  this 
respect,  erysipelas  and  some  other  affections;  and  a  careful  study  of  the  history  of 
the  disease  certainly  warrants  such  an  inference.  A  long  cour.se  of  debauch,  or 
indulgence  in  the  pleasures  of  the  table,  attended  with  a  vitiated  state  of  the  secre- 
tions, is,  as  is  well  known,  highly  conducive  to  the  devehtpment  of  carbuncle  in  its 
worst  fi>rms.  When,  a  person  has  been  for  3'ears  in  this  condition,  eating  and 
drinking  luxuriou.sly,  and  taking  hardly  any  exercise,  the  slightest  exi>08Ure  to  cold, 
amblenly  checking  tlie  cutaneous  perapiralion,  would,  it  may  easily  be  imagine<l, 
tend  to  produce  the  disease  in  a  jmrt  habitually  conge.sted  and  enfeebled  in  its  action. 
Th<.'re  is  then  not  merely  a  ba<l  state  of  the  solids,  but  the  Wood  also  comes  in  for  a 
share  in  the  proceeding,  surcliarged,  as  it  must  be,  with  irritating  materials  which 
the  solids  have  long  been  unable  to  throw  off  &»  recremeiititiotis  sub.9t<ince.  Whether, 
however,  this  conjecture  is  correct  or  not,  the  fact  is  indisputable  that  carbuncle  is 
rarely,  if  ever,  of  traumatic  origin,  or  found  in  persons  of  a  vigorous  and  healthy 
circulation.  Cases  occur  in  which  the  disease  is  evidentlj'  connected  with,  if  not 
directly  dependent  upon,  a  diabetic  condition  of  the  ayslent. 

One  of  the  first  symi»toms  of  carbuncle  is  generally  an  itching,  bnrning,  or 
smarting,  with  a  sense  of  numbness,  in  a  particular  part  of  the  skin,  which,  on 
examination,  is  found  to  be  of  a  dusky,  reddish  color,  slightly  tumid,  and  somewhat 
tender  on  pressure.  As  the  disease  progresses,  the  local  distress  sensibly  increases; 
the  pain  soon  becomes  throbbing  and  exceedingly  violent,  the  part  feeling  as  if  it 
were  in  cnntait  with  nielte<l  lead;  the  surface  assumes  a  livid  hue;  the  swelling 
spreads  both  in  circuraference  and  in  depth  ;  and  the  slightest  touch  of  the  finger  is 
intolerable.  Along  with  these  phenomena,  the  patient  nsunlly  experiences  a  sense 
of  weight  and  tension,  which  greatly  a<ld8  to  his  suflering.     The  jmrt  is  hard,  and 
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circumscribed,  feoluig  like  ibo  rind  of  bacon,  and  occupying  a  space  from  tlic  size 
of  a  dollar  lo  tUat  ol'  the  palm  of  tbe  ijand.  Presently  vesicles  liegin  to  (orm  at 
the  fcxjus  ol"  tile  iuHummatiuu,  coutHi,uing  u  ilirty,  turbid,  yellowisli,  or  siuiffHiiiulcnt 
fiuid,  and  generally  not  exceeiting  the  iliaiueter  of  a  |H;n,  tliougli  t/ecuHionaily  the}' 
».rv:  quite  large.  Upon  bursting,  these  vesicles  expose  a  cftrresponding  number  of 
openiugs  in  the  true  skin,  giving  tlie  surface  a  cribriform  apjiearance,  and  leading 
down  into  the  cellular  substance,  which  is  already  in  a  state  of  raortilication.  The 
ulcers,  for  so  they  may  be  called,  have  an  irregular,  raggi'd  api>earance,  and  are  the 
eeot  of  a  foul,  irritating  discharge,  wliieh  is  often  very  aVnmdnnt  and  exhausting. 

Vpon  dividing  the  affectetl  structures,  the  skiu  is  found  to  1)C  remarkably  dense 
ftud  firm,  cutting  very  much  like  the  riud  of  bacon.     The  cellular  substance  ijeueath 


ng.  216. 


Fig.  217. 


lBCl[>l«ai  Carbaaele. 


Clwnted  Ciu-banel*. 


is  ooDverted  into  a  slough,  having  the  appearance  of  a  mass  of  -wet  tow,  bathed  with 
iW~lo(iking  matter,  and  intennixed  with  flakes  of  lymph,  or  matter  like  putty,  thick 
p*»**,or  curds.  When  the  disease  is  of  unusual  extent,  there  may  be  considerable 
mvolveinent  of  the  aponeuroses  and  nni.sdes,  but,  in  general,  these  structures  are 
*?X«^-lmIed  from  the  morbid  action,  the  skin  and  sul>jiicent  cellular  tissue  alone 
^'^  tiering.  At  tlie  periphery  of  the  disease  the  ikuIh  are  ahvays  uncommonly 
"*-*ci8e,  the  boiuxlary  between  it  and  the  healthy  structures  being  established  by  a 
•l^liosit  of  plastic  mattor,  less  orgunizable,  however,  than  in  furuncle,  the  morbid 
^'^  atomy  of  which  that  of  a  caibuncle  so  closely  resembles.  The  subjoined 
^W^«::tcUes,  figs.  216  and  217,  represent  this  disease  in  its  earlier  and  more  advanced 
6t  ages. 

The  constitution  always,  even  at  an  early  period  of  the  disease,  strongly-  sympar 

••Hiaos  with  the  part  affected,     Ilenco,  fever  is  generally  present  soon  afti;r  its  com- 

»rkoncement,  ami  sometimes,  indee«l,  almost  before  there  is  any  marked  evidence  of 

^^*G  lot;.il  affection,  the  first  symptom  being  often  a  sfvero  rigoi-,  followed  by  high 

y  »«.>scular  excitement.    However  this  may  be,  the  case  soon  assujiies  an  nsthenif  type, 

\*^Oicalive  of  the  depraved  condition  of  the  solids  and  lluids  so  intimately  concerned 

**■>    the  prod«cti(Mi  of  the  disease.     The  tongue  speedily  becomes  drj-,  hard,  and 

brown,  sordes  collect  upon  the  gums  and  teeth,  the  appetite  fails,  gastric  deitinge- 

"^♦^nt  exists,  the  lx>wels  arc  constipate<l,  the  urine  is  f^caitty  and  high-colored,  the 

^^\n  is  liot  and  arid,  the  mind  \*  disposed  to  wander,  and  the  pidse  is  frequent,  soft, 

*»id  without  force.     Vtunitin^  is  ofttm   present  to  a   considerable  extent,  anil  the 

*hii^e  evacuations  are  generally  excessively  fetid. 

Tl»e  diagnosis  of  anthrax  is  stilliciently  easy.  Its  large  size,  the  severity  of  the 
*^endant  pain,  and  the  great  constitutional  disturbance,  will  always  readily  distin- 
8"lsti  it  from  furuncle  at  its  commencement,  and  afterwards  the  di<icrimlnation  will 
•t'  st-ill  furth«T  »id<'<l  bv  the  vesii  nted  and  cribriform  coiiditif>ii  of  the  skin,  so  clia- 
'^cteristic  of  carbuncle.     The  only  atfe-Lion  which  it  at  all  resembles  is  a  lied%ore, 


i»u  liistory  of  the  case,  and  tbe  situation  of  tbe  swelling,  will  always  serve  u 
uneiriiig  means  of  distinction.  Maliguaat  pustule  begins  as  a  little,  circuniiscribed 
pimple,  nut  as  a  ditfused  Bwelling,  an  iu  antlirax,  and  soon  formx  a  large  vesicle, 
raised  above  the  surrounding  level,  and  resting  upon  a  hard,  solid  base,  whifh  rnn.>ly 
acquires  much  extent,  at  least  nut  until  the  aflection  has  made  coUbideral'  -h. 

The  prognosis  is  variable.     In  general,  a  carbuncle  may  be  regarded  ns^ 
when  it  is  multiple,  when  it  is  very  large,  or  when  it  occurs  in  old,  fat  subj 
atldicted  to  indolence  and  over-feeding.     The  site  of  the  disease  also  exerts  a  ma 
influenLe  upon  the  issue  of  the  case.     Thus, a  carbuncle  situated  on  the  back  part  of 
tile  head  and  neck  will,  other  things  being  equal,  be  more  likely  to  produce  death 
than  when  it  occupies  the  back,  nates,  or  extremity,  inasmuch  as  it  is  very  liable 
to  involve  the  brain  and  arachnoid  membrane,  causing  effusion  of  serum  and  lymjih. 
Young  and  comparatively  healthy  persons  will  often  recover,  though  genendly  not 
without  great  suffering,  M'hatever  may  be  the  site  of  the  malady. 

Treatment. — The  treatment  of  carbuncle  must  l>e  conducted  with  special  reference 
to  the  improvement  of  the  secretions  and  the  support  of  the  system.  Few  patients 
will  be  found  to  bear  bleeding,  active  purgatiun,  <ir  depletion  in  any  form.  It  is  oul}* 
when  there  is  extraordinary  plethora,  combined  with  great  vij^or  of  constitution,  that 
these  means  should  ije  carried  into  efl'ect.  In  all  other  cases,  their  inevitable  ten- 
dency is  to  do  harm,  by  bringing  on  premature  exiiaustion.  Efficient  purging, 
however,  may  be  regarded  as  an  indispensable  remedy  in  almost  every  instance,  the 
object  being  not  only  to  get  rid  of  irritating  fecal  matter,  but  to  produce  a  change 
in  the  secretions.  For  this  purpose  the  medicine  should  be  given  early  in  the  disease^  ^ 
and  a  mercurial  cathartic  shuuld  always  be  preferred  to  nwy  other.  When  marked 
gastric  derajigemcnt  exists,  as  indicated  by  nausea,  headache,  and  pain  iu  the  liuibs^ 
no  time  should  be  lost  in  adnunistering  an  eflicicnt  emetic,  or  an  emeto-cathartic,  as- 
ten  grains  of  calomel  and  from  ten  to  twenty  of  ipecacuanha,  followe<^l  by  larcr^^^i 
draughts  of  chamomile  tea,  or  infusion  of  valerian.  Clearance  having  Ix-en  effecteil* 
and  function  improved  or  restored,  stimulants  and  tonics  will  come  into  play,  exhi- 
bited warily,  esjjt'cially  if  c-erebral  trouble  is  threatened,  yet  efficiently  if  evidence  or* 
exhaustion  is  present,  the  most  suitable  articles  being  quinine,  tincture  of  chloride 
of  iron,  and  brandy,  with  nourishing  broths.  Anodynes  will  generally  be  required,  in. 
large  doses,  to  allay  pain  and  procure  sleep.  After  the  first  few  days  a  mild  laxatire, 
as  blue  mass  or  castor  oil,  is  occasionally  given-  Determination  to  the  brain  must 
be  promptly  met  by  a  large  blister  applied  as  near  as  possible  to  the  occiput. 

The  l)est  topical  application,  at  the  commencement  of  the  disease,  is  the  warm 
water-dressing,  strongly  medicated  with  ai*etate  of  lead  and  opium.  Pcncilliug  the 
surface  well  with  tincture  of  iodine,  and  then  covering  it  with  a  mixture  of  equal 
parts  of  olive  oil,  laudanum,  ami  spirit  of  tui*pcntine,  eomelimes  pro«luce3  a  very 
soothing  etfect.  In  many  cases  there  is  nothiug  so  promptly  beneficial  as  a  blister, 
large  enough  to  include  a  considerable  portion  of  the  healthy  skin,  and  retained 
until  there  is  thorough  vesication:  it  drains  the  vessels  of  serum,  allays  pain,  and 
makes  a  salutary  impression  upon  the  gcui.ral  system.  Leeches  arc  commonly  inad- 
missible, as  Ihcy  occasion  severe  pain  and  undue  depletion.  In  the  earlier  stages  of 
carbuncle,  esijecially  in  (hose  cases  in  which  the  morbid  action  is  spread  over  a  very 
large  surface,  speedy  and  effectual  relief  ma}*  often  be  alfoixled  by  the  sulK'utaneoua 
■  division  of  the  indurated  tissues  with  a  delicate  tenotome,  introduced  at  four  oppo- 
'"itc  points,  and  carried  about,  under  the  guidance  of  the  index-flnger  of  the  left 
"hand,  in  such  a  manner  as  to  traverse  the  entire  swelling.  The  skin  itself  is  left 
intact,  except  at  the  entrance  of  the  knife.  The  operation  is  generally  rollowcd  by 
a  good  deal  of  bleeding.  The  pain  and  tension  rapidly  subside,  the  danger  of  exten- 
sive sloughing  is  effectually  obviated,  and  the  vital  powers  soon  begin  to  rally  under 
the  improved  condition  of  the  parts.  Compression,  by  means  of  adhesive  strips, 
applied  concentrically  from  the  margin  to  within  a  short  distance  of  the  centre  of  the 
carbuncle,  is  sometimes  highly  hcnfficial,the  treatment  greatly  and  rapidly  assuaging 
pain  and  tension,  and  materially  aliridging  the  cure, 

When  the  disease  has  passed  into  gangrene,  as  evinced  by  the  cribriform  and 
^^ojfgy  condition  of  the  affect«^d  tissues,  the  great  remedy  is  free  incision,  the  knife 
lieing  carried,  at  different  jwints,  through  the  skin  down  to  the  lieaUby  strncturi's 
benc.'ith.  The  operation  at  once  relieves  the  horrible  pain  and  tension  of  the  parts, 
affords  nature  an  opportunity  of  c.isting  off  the  slouglis,  and  puts  an  effectual  barrier 
to  the  fiirtlier  extension  of  the  morbid  action.     Caustics  in  such  a  condition  arc  far 
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inferior  to  the  knife.  If  the  dead  tissues  are  slow  in  coming  away,  their  extrusion 
may  he  exi^^idited  with  the  scissors,  the  surface  of  the  ulecf  lietng  well  touilied 
immediately  aflerwarda  with  dilute  acid  nitrate  of  mercury,  or  solid  nitrate  of 
silver,  to  promote  the  foriuatiou  of  healthy  granulations.  The  accumuiuliou  of 
matter  must  be  prevented  and  clennliness  inhure<l  by  the  frequent  Use  of  the  syringe, 
charged  with  weaii  solutions  of  ehkirinated  soda,  carbolic  acid,  peruiaiigtiuate  of 
}>uta88H,  or  common  salt.  As  soon  as  the  sore  assumes  a  healtliy  aspect  the  parts 
should  be  dressed  with  some  mild  unguent,  as  the  opiate  cerate,  elemi  ointment,  or 
ointment  of  the  balsam  of  Peru. 

After  recovery,  the  tendency  to  a  recurrence  of  carbuncle,  which  is  sometimes  very 
Strong,  should  be  counteracted  by  a  change  of  air,  attention  to  diet, a  projMr  regula- 
tion of  the  secretions,  and  the  ovoidancc  of  expos ure  to  cold,  fatigue,  and  loss  of  sleep, 
Conjoine<l  with  an  alterative  course  of  iodide  of  potassium,  the  dose  of  which  should 
not,  exceed  two  grains  and  a  half  thrice  in  the  twenty-lour  hours.  If  there  has  been 
rnuch  disorder  of  the  secretions,  a  very  minute  rpiantity  of  bicblorifle  of  mercury 
ixay  be  advantageously  conjoined  with  the  potassium.  When  there  is  marked 
deningement  of  the  digestive  functions,  attended  with  acidity  and  flatulence,  chlorate 
ofpotassa  may  lie  given,  three  times  a  day,  in  dosfs  of  five  to  ten  grains,  until  there 
is  manifest  improvement  in  the  tone  of  the  stomach  and  of  the  general  health.  A 
clmnge  uf  air  is  often  indispensable  to  complete  couvalesceuce. 


8E0T.  IV. — QANURRNE  AND  BEDSOaES. 

The  skin  is  liable  to  gangrene,  both  idiopathic  and  traumatic,  simple  and  specific, 
acate  and  chronic  ;  but  as  tiie^e  several  varieties  have  already  received  a  suttlcient 
share  of  attuntitm,  notliiug  ui-ed  be  said  resjKTting  them  here.  There  is  one  species, 
however,  which  may  V)e  briilly  descnliu'd  in  this  place,  inaj^iuurh  as  no  special  men- 
tion has  been  made  of  it  elsewhere.  I  allude  to  wliat  is  called  white  gangrene  of  the 
skin;  an  affection  the  true  character  of  wbicli  m  still  involved  in  ob8Curit.y,  nothing 
that  has  yet  transpired  having  thrown  any  light  either  upon  its  pathology  or 
treatment. 

White  gangrene  usually  comes  on  without  any  appreciable  cause  or  premonitory 
Bymptoms,  in  patches  of  irregular  shape,  from  one  to  three  inclics  in  diameter.  The 
slouglis  are  of  a  dead,  milky  color,  and  of  hard,  dryish  consistence,  yielding  little, 
if  any,  moistare  on  pressure.  Any  portion  of  the  body  may  Ite  the  scat  of  tliis 
aflfection;  but  the  arras,  l)ack,  and  chest  are  the  regions  most  frequently  implicated. 
The  disease  is  observed  chiefly  in  old  persons  of  a  broken,  autmic  constitution. 
The  treatment  is  conducted  witli  special  reference  to  the  improvement  of  the  beallli 
by  tonics,  brandy,  and  nutritious  diet. 

fip(/.'(o;v.s. — Tliere  is  another  variety  of  gangrene  of  the  integument  which,  from 
the  frequency  of  its  occurrence,  and  the  severity  of  the  attendant  suffering,  merits 
special  attention  here.  Its  immediate  cause  is  steady  and  protracted  pressure, 
imjHiding,  and  generally  arresting,  the  circulation  ;  hence  it  is  exceedingly  liable  to 
arise  on  the  sacro-lurabar  region,  the  iliac  projections,  on  the  nates,  and  over  the 
gi'eat  trochanter,  in  consequence  of  long-continued  conflneirieut  to  one  particular 
posture,  as  in  typhoid  fever,  in  severe  fractures  and  wounds,  and  after  surgical  opera- 
tions. It  is  also  very  common  afler  violent  injury  of  the  spine.  I  have  at  this 
nioiaent  under  m^'  charge  a  tali  young  man,  atfeeted  for  the  last  sis  mouths  with 
pitraplegia,  who  has  a  large  and  excessively  painful  ulcer  upon  the  left  buttock,  sini- 
P'y  from  the  pressure  sustained  in  sitting  on  a  chair.  Occasionally  a  sore  of  this 
feind  forme  with  pxtraordinjiry  rajiidity,  leading  to  the  belief  that  it  is  due  rather  to 
^'w  irritation  of  the  spinal  curd  or  the  nerves  tlience  arising  than  to  any  direct  com- 
pnession. 
Tlie  (liseaae  is  always  necessarily  preceded  by  inflammation,  but  in  cor,»equcnce  of 
absence  of  the  usual  symptoms,  the  want  of  prnjK'r  care  in  examining  these  parts 
keepin*'  them  clean,  or  tlie  impossibility  which  the  patient  experiences  iti  com- 
JBunieating  a  knowledge  of  liis  siitf'erings,  as  when  he  is  exhausted  by  tyi>hoid  fever, 
^  ^ther  causes,  it  does  not  a!wa3'H  attract  attention  until  great  mischief  has  been 
•Joiic,  eventuating  in  extensive  sloughing,  and  the  establishment  of  painful,  irritable 
"'•^rs,  which  it  is  often  extremely  ilitUcult  to  heal.  In  some  instances  the  first  inti- 
"^tion  the  patient  has  of  the  apprr*a<'hiug  mortification  is  a  sense  of  prickling  in  the 
iffivti^l  parts,  as  if  be  were  lyiug  upon  some  rough  substance,  as  snwtliist  or  coarse 
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salt.     At  other  iimes  lie  feels  severe  pain,  of  a  stinging  or  biting  character,  within 
a  few  (lays  after  be  has  been  exposed  to  the  pressure,  and  which  is  often  so  constant 
and  distressing  as  to  deprive  him  both  of  appetite  and  sleep.     Upon  examining  the 
parts  to  which  the  suffering  is  referred,  the  surgeon  (indsthat  they  are  reil,  or  marked 
by  an  er3'theiuatous  patch,  slightly  swollen,  with  a  dense  base,  congested,  and  exces-     , 
sively  tender  on  pressure.     Uk-ernliun,  if  it  h.-is  not  jdieaily  taken  place,  will  be  sure   ^ 
to  ln'gin  in  a  short  time,  unless  suitable  measures  are  adopted  for  the  patient's  rebef..^^ 
and  will  be  speedily  followed  by  mortification,  or  mortification  may  take  place  with^ — , 
out  being  prece<led  by  ulceration. 

The  extent  to  which  the  gangrene  may  proceed  is  variable;  occaBionally  it  occu.^^ 
pies  an  immense  surface,  perha[»B  as  large  as  the  crown  of  a  hat,  and  reaching  dow^^ 
to  the  very  bones ;  at  other  times  it  is  more  limited  both  in  diameter  and  depth,  laj^,^ 
lug  bare  merely  the  muscles,  or  being  even,  in  great  degree,  confined  to  the  skin.  J 
rare  cases  the  ravages  involve  the  osseous  tissue,  and  even  the  coverings  of  the  spin^^^ 
conl. 

Bedsores,  unless  of  vor3'  trivial  extent,  are  among  the  most  formidable  complies — ^ 
tions  that  are  lialile  to  arise  during  the  progress  of  fevers  and  other  diseases,  as  w^^=j] 
as  after  accidents  and  operations.  As  they  seldom  occur  until  the  vital  powers  ha — -^-, 
been  materially  depressed,  tiie  excessive  pain  and  drainage  oreasioued  by  them 
often  so  severe  us  to  destroy  the  patient,  or,  at  all  events,  greatly  retard  his  oon^ 
lescence. 

The  treaimcnt  of  bedsores,  or  gangrene  from  pressure,  is  prophylactic  and  on-»-s. 
tive.     When  there  is  any  probability  from  the  nature  of  the  case  that  the  confi^Ti<v 
ment  is  likely  to  be  tedious  and  attended  with  constant  decubitus,  or  a  helpless  sl^^fg 
of  the  patient,  means  should  promptly  be  adopted  for  hardening  those  parts  of  "^l/e 
surface  which  long  experience  has  taught  us  as  being  most  liable  to  suffer  und^-r 
such  circumstances.     For    this    purpose  they  slunulrl  be  brushed  once  or  twice  a 
day  with  tincture  of  iodine,  at  first  dibiter],  and  then  pure,  or  washed  re]>eater/yf 
with  a  saturated  solution  of  alum  and  tannic  aciiK     The  greatest  j)ossible  atteution 
should  be  paid  to  cleanliness,  and  to  the  arrangement  of  the  sheets  and  clothes,  timt 
they  may  not  be  rolled  up  under  the  body,  and  thus  become  a  source  of  suffering  nml 
disease.     As  to  the  use  of  plasters,  I  have  very  little  patience  with  them,  for,  mil>"i«i 
the}-  adhere  well,  they  are  extremely  lia1)le  to  become  rumpled,  much  to  the  detri- 
ment of  the  part  and  sj'stem.     Change  of  posture  should  receive  early  attention, 
though  this  is  not  always  practicable,  from  the  inaliility  of  the  patient  to  maintain 
liimself  in  any  other  situation  than  that  on  the  back.     When  it  caa  be  afforded,  an 
air  lied  should  be  used,  as  this  is  preferable  to  everything  else» 

The  moment  any  decitled  sutfering  is  experieiiceil,  or  the  parts  l)ecorae  red  and 
inflamed,  a  ring-shajieil  air  cushion  should  be  prnvidod  for  the  purjioso  of  eqaallzing 
the  pressure,  or,  in  the  absence  of  this,  an  ordinary  cushion,  with  a  suitable  central 
hole,  the  edges  being  broad  and  well  padded  with  wool  or  horsehair.  Such  a  con- 
trivance, however,  is  a  very  imperfect  substitute  for  an  air  or  water  cushion. 

When  gangrene  is  threatened,  the  best  application  is  tincture  of  iodine,  aided,  if 
there  be  much  pain  and  tension,  by  one  or  two  mtMleratHy  free  incisions,  and  fol- 
lowofl  hy  a  yeast  or  port-wine  poultice,  sprinkled  with  laudanum,  morphia,  or  pow- 
dered opium,  ('leanliness  is  promoted  by  tlie  liberal  use  of  the  chlorides  and  by  the 
early  removal  of  the  slouuhs.  When  granulations  begin  to  spring  up,  the  best  dress- 
ing will  be  opiate  cerate,  a  mixture  of  equal  ]jaits  of  castor  oil  and  balsam  of  copaiba, 
or  mild  mercurial,  elemi,  balsam  of  Peru,  or  blue  ointment. 

In  the  more  rapid  varieties  of  l>edsores,  dependent  upon  spinal  irritation  from 
external  injury,  with  paralysis,  Dr.  Brown-S^quard  st  rongi}' recommends  the  appliia- 
tion  of  cold  and  heat,  in  the  form  of  pounded  ice  and  hop  poultices,  frequently  .li;-  r 
nated,  with  a  view  of  effecting  a  salutary  change  in  the  cirt-ulation  of  the  part.     He      « 
al«o  speaks  favorably  of  the  galvanic  current.    These  remedies  are,  of  course,  proper    "^ 
only  in  the  incipient  stages  of  the  com()laint,  before  the  occurrence  of  ulceration. 

The  constitutional  treatment  of  liedsores  nnist  lie  comlucted  according  to  the  gen- 
eral rides  followed  in  typhoid  states  of  the-  system,  from  whatever  cause  procee<ling- 
Nutritious  food,  wine,  brand}-,  milk  punch,  quinine,  iron,  !in<l  anodynes,  are  tlit 
means  chiefly  to  l>o  relied  upon  for  upholding  the  flagging  powers  of  nature.  This 
treatment  can  hardly  be  commenced  too  soon  whenever  there  is  any  tendency  tolh< 
formation  of  be<Jsores.  for  the  very  fact  that  such  a  disposition  exists  is  tt  6u(Hcici».* 
reason  for  redoubling  our  efforts  to  support  the  patient's  system. 


.CBAP.  t. 


BDBNB    AND    SCALDS. 


593 


SECT.  V. — BimXB  AND  80ALD8, 

There  are  few  accidents  which  are  of  more  coramon  occurrence  than  hiiriis  and 
fcaKLs,  or  which  tntnil  a  greater  aniount  of  suflering  iiud  deformity.  The  iiruyjrcss 
>f  civilization,  and  the  iin|troverat'nls  in  the  arts  and  sciences,  have  greatly-  niuUii>lierl 
iheir  frequency  and  severity,  and  call  for  corrc-spondiiig  atlentiuii  on  the  imtl  of  tiie 
mrgcon.  From  what  I  have  scon  of  these  k'sions,  1  am  sjiti&fied  that  ftw  pracli- 
doners  understand  their  cliaraftt-r,  or  tit-at  them  with  the  suecess  of  wliiLli  iht*}-  are 
tapable.  One  reason,  ptTlnnjs,  of  tliis  is  that  every  one  hiiH  a  remedy  fur  Iht'iu,  and 
bat  hardly  any  two  agree  na  to  the  liind  of  treatment  best  aduided  to  their  relief. 

Sums  and  scakU  ditfer  from  eacli  other  simply  in  this,  tliat  the  one  is  the  result  of 
|ry  heat  and  the  other  of  moist.  They  both  present  themselves  in  various  degrees, 
knom  the  slightest  erythemtilous  Mush  of  the  skin  to  the  total  destruetion  of  all  the 
itructurea  of  a  limb.     Tlieir  extent  is  also  extremely  variable,  both  as  it  regards  their 

Eptb  and  their  stiperlieial  areu.  Thus,  while  in  (me  case  they  may  involve  only  a 
lie  jjateh  of  skin  hardly  the  size  of  a  half-dinu-,  in  anutlier  they  may  oreu|»y  an 
tneiise  extent  of  surface;  or,  instead  of  lieitiy  ditriiised  over  a  large  spsiec,  the  injury 
bay  Ijc  concentrated  upon  a  small  s[K<t,  but  ixuetiale  to  a  considerable  depth.  These 
litl'ereaces  are  of  great  praelieal  importance,  on  account  of  the  uiflnence  they  exert 
ipi>u  the  issue  of  the  case.  The  division  of  Diiiiuytren  of  burns  and  scalds,  so  gen- 
>l-aJly  adopted  at  the  present  day,  seems  to  me  to  be  most  comjtiex  and  unscientific, 
Uid,  therefore,  well  calculated  to  embarrass  tl»e  progress  of  the  iuijuirer.  No  one  can 
loubt  that  the  more  simple  the  arrangenuMit  of  a  subject  is,  tlie  more  easily,  in  gen- 
iwal,  it  is  understootL  In  accordance  with  this  idea,  I  shall  dcscrihe  burns  and 
Icalds  as  consisting  of  two  classes,  the  simple  and  complicated,  com|H'ehending  under 
jfbe  former  term  those  lesions  which,  however  extensive,  give  rise  merely  to  intlam- 

Pation,  and  under  the  latter  those  which  cause  the  death  of  the  parts,  either  on  the 
slant,  or  within  a  short  time  atYer  their  intlietion. 
Burns  are  most  common  in  winter,  nmong  the  poorer  classeB,  who  are  very  liable 
to  have  their  clothes  set  on  fire  from  the  manner  in  wliich  tlicy  crowd  around  the 
hearth  and  grate  to  keep  themselves  warm.  AVumen,  on  account  of  their  peculiar 
occupations,  are  more  subject  to  them  than  men,  and  chihiren  than  grown  persons. 
Blacksmiths,  plumbers,  glassblowers,  ami  foundry-men  arc  particularly  exposed  in 
this  way.  The  introduction  of  gas,  cainpheue,  and  petroleum  has  been  u  fruitful 
»jurco  of  those  cusualties.  Scalds,  on  tlie  oilier  hand,  are  most  common  in  kitchens, 
breweries,  factories,  especially  soap  and  candle,  and,  in  shurt,  in  all  places  where 
steam  is  employed,  whether  for  duinestic  or  [Hiblie  purposes.  On  uur  western  waters, 
wliere  steamboat  explosions  arc  of  such  frequeut  occurrence,  many  persons  are  an- 
nualli'  destroyed  by  the  etfccts  of  hot  water.  Those  parts  of  the  body  which  are 
llubitually  exposed,  as  the  hands  and  face,  are  most  liable  to  suUer  both  from  burns 

Etid  scalds,  i)!irticularly  the  latter,  steam  often  ])enetrating  the  clothes  in  every  direo- 
on.     Dry  and  moist  flame,  hot  water,  and  steam  often  enter  the  inontli  and  throat, 
roducing  violent,  if  not  fatal,  etfects.     A  heated  iron  has  been  known  to  Jk;  thrust 
i^  the  rectum  for  the  purpose  of  homicide,  as  in  the  famous  case  of  Edwtird  H. 

Persons  with  a  delieatc  skin  not  uiifn-quently  suffer  severely  from  long-continued 
Cfcposure  to  the  rays  of  the  sun  during  the  heat  of  summer,  as  is  witnessed  among 
K>ldier8,  carpenters,  bricklayers,  masons,  and  iorm  hands.  The  atlectcd  surface  ex- 
nbits  a  red,  erythematous  appearance,  with  or  without  vesication,  and  the  pain  is  of 
k  burning,  itching,  or  smarting  character.  As  the  inflammation  recedes,  the  epidermis 
irops  off  in  small  furfuraceous  scales,  leaving  the  surface  beneath  ix'd  and  tender. 
It  is  well  known  that  ditl'erent  agents  possess  diiferent  degrees  of  capacity  for 

filoric,  and  that,  consequently,  they  are  capable  of  producing  different  ell'ects  wheu 
rought  in  contact  with  the  living  tissues.  Thus,  ex]ienence  has  shown  that  boiling 
betui  will  cause  a  more  severe  impression  than  boiling  oil,  and  boiling  oil  than  boil- 
Bg  water.  The  intensity  of  the  injury,  however,  is  not  always  in  proportion  to  the 
felative  eapacity  of  the  substance  for  heat;  for  it  is  well  ascertained  that  copper  will, 
itlit^r  things  being  enual,  occasion  a  more  violent  ctTect  than  iron,  altliough  the  latter 
j)08sesses  a  greater  caiiacity  for  caloric.  This  fact  can  be  explained  only  on  the 
l88ua»i'tJon  that  some  articles  are  not  only  better  conductors  of  heat  than  others, 
but  that  they  adhere  more  firmly  to  the  surface,  thus  favoring  its  protracted  extri- 
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cation.     Alc<ihf>l  and  i.'thi>r,  I'lom  ilieir  greui  volatility,  usuall}'  produce  saperficial 
burns ;  oils,  from  their  more  adhesive  properties,  deep  ones. 

In  the  milder  forms  of  these  acddL-nts  there  is  merely  an  erythematous  nppew^ 
ance  of  tlie  skin,  snrh  as  niny  reailily  lie  produce<l  Ijy  exposing  tlii.'  back  of  th«"  huiid 
for  a  fuw  monuiits  to  a  stow,  or  li}-  applying  hot  water  lo  it.  The  (Jiscoloratioii  ia 
usually  very  traiisienl,  but  at  tiinrs  it  it>  more  permanent,  lasting  for  a  iiumlierof 
hours,  and  beinu,  perhajis,  s^on  fnlhnvi'd  iiy  slight  vesication.  The  pain,  of  a  8ni»rt- 
hi'j;,  pniigi-nt  clinractrr,  is  comparativeSy  trilling,  and  soon  goes  otT.  The  cuuitlitu* 
tion  remains  unartcctt'd. 

The  application  of  heat,  whether  dry  ormoist,  unless  sufficient  instantly  to  de«troj 
tlie  vitality  of  the  ])art,  or  so  slij.dil  as  to  make  only  the  most  snpei-ficial  aiul  tmn- 
sieul  ini|)rcssit>n,  is  always  8]»eedily  followed  by  an  evolution  of  vesicles,  containing 
a  thin,  wjitery  tliiid,  identical  with  the  serum  of  the  blood,  from  which  it  is  dcrivwl. 
When  the  vt'slcles  are  move  slow  in  formin;;,  as  wiien  they  are  the  product  of  the 
resulting  intlannuatioTi  rather  than  of  tin-  immediate  effect  of  the  caloric,  their  con- 
tents are,  in  general,  partly  Hviid  and  partly  sidid,  the  latter  consisting  either  of  lymph 
or  of  flbroalbiiuunoiis  matter.  Thuir  volume  varies  from  a  pindiead  up  to  that  of 
a  fist,  their  nutnlier  being  usually  in  iin  inverse  ratio  to  their  dimensions.  Caaes  are 
occasionally  met  with  where  the  epiilermis  nearly  of  a  whole  limb,  or  of  the  greater 
portion  (if  the  trunk,  is  elevated  into  one  enormous  blister,  establishing  a  most 
frightful  (bidiiage  ujnin  (he  system. 

The  surfMce  around  the  Vesicles  is  of  a  scarlet  color,  MJore  or  less  tumefied,  ami 
extpi:sit«'ly  tender  on  pressure,  and  on  exposure  to  the  a1iuos(<liere.  The  pain  is  of* 
burning,  scalding  character,  ancl  so  severe  as  to  cause  the  most  violent  agony.  The 
part  ra)»idly  swells,  feeling  stiff  and  tense,  and  the  pain  ossuraes  a  throbbing  ch*- 
raetcr.  Well-marked  constitutional  symptoms  are  always  present,  es|K'einlly  if  the 
lesion  is  at  all  extensive;  and  the  patient  may  be  delirious,  excessively  restless,  and 
intensely  thirsty. 

These  injuries  are  said  to  be  complicated  when  thej-are  attended  with  the  destriKV 
tion  of  the  vitality  of  the  part,  or  ^ome  other  serious  lesion,  as  a  wound,  fracluit,  or 
dislocation.  The  devitalization  may  he  limited  to  the  skin  and  sulijacent  cellnlar 
tissue,  or  it  may  extend  much  deeper,  involving  muf-cle,  aponeurosis,  vessel,  nerve, 
and  bone  all  in  one  common  eschar,  frnch  accidents  ai'e  never  produced  in  any  other 
way  than  by  burns,  as  when  a  person  falls  into  the  fire,  or  gets  his  lindi  in  a  stove, 
grille,  or  furnace,  llrendful  scdds,  however,  sometimes  occur  from  the  protracted 
application  of  boiling  fluids,  as  hapfieiis,  now  and  then,  in  breweries  and  soap  facto- 
ries. Under  such  circinnstances,  the  loss  of  vitality,  altiiougb  not  as  extensive  as 
we  sonu'times  find  it  from  the  ojieration  of  dry  caloric,  is  yet  snfllcient  to  be  pro- 
ductive of  the  most  terrible  ravages.  The  e[>idennis  comes  ofl'  ui  large  sheets,  no 
vesicles  exist,  or  only  around  tlie  liorder  of  the  injured  snrfaee,  and  the  skin  is  of  a 
dirty  grayish,  eineritioiis,  or  yellowish  color,  sodden,  insensible,  and  marked,  here 
and  there,  by  a  |Mirpli><li  line,  irnlicatiug  the  course  of  a  subcutaneous  vein. 

Hesides  the  pain  which  invarialjly  atteiuls  all  burns  and  scalds,  however  slight, 
there  is  ordinarily  more  or  less  consiitutiiuud  disturbance,  coming  on  at  a  varialile 
period  after  the  accident;  Boinetimes  imtnediately,  at  other  times  not  for  severni 
hours,  days,  or  weeks.  When  the  injury  is  at  all  extensive,  the  p-ntient  will  have  all 
the  symptoms  of  otie  laboring  under  a  severe  shock.  He  will  feel  exceedingly  cold, 
or,  perhaps,  have  violent  rigors;  llie  pulse  will  be  small,  frequent,  an<l  fei'ble ;  the 
res|>iralion  will  be  oppresseil ;  and  there  will  be  extreme  restlessnes.s,  along  with 
great  thirst  and  sickness  at  1  he  stomach.  lie  i.s,  in  fact,  in  great  torture,  pale,  pros- 
trated, agonized.  Hen<'tif>n  taking  place,  he  will  liave  violent  fever,  a  flushed  coUD- 
teiiiince,  and  a  rpiick,  inilnble  piiisc,  with  a  tendency  to  delirium  ;  pain,  of  a  pungent, 
burning  character,  forming  all  the  while  the  [)rominent  suttering.  If  the  excitement 
run  high,  there  will  be  danger  of  overaetion  in  the  part,  and  of  inflammation  of 
some  of  the  internal  viscera,  the  arachnoid  membrane,  anfl  the  mucous  lining  of  the 
bowel.  Numerous  cases  have  been  puldished  within  the  last  twenty -five  years  going 
to  show  that  nleoratiriu  of  the  duodenum  is  one  of  the  most  frequent  secondary 
lesions  of  scalds  and  burns;  nn<l,  in  the  more  chronic  forms  of  these  accidents,  the 
same  disease  is  soMietiuu-H  widely  difliiscd  over  the  colon,  thua  accouuting  for  the 
jirofuse  and  obstinate  dianluea  then  so  olYen  present. 

Among  the  more  common  local  conserpiences  of  burns  and  scalds  are,  the  forma 
tion  oi  vicious  scars,  the  udhesiou  ol'  euuliguous  suri'actia  Lo  caek  i»iht>ir.  Hut  iti^tm^' 
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tion   of  the  all'ected   parts,  ain'liylosis  Fig.  318. 

uf  the  joiuts,  and  varioua  traiisroniiu- 
tjoiis  of  the  cicatricial  structures,  espe- 
cially the  keloid.     The  scai-s,  which  are 
ol^A-u  of  (rightful  extent,  and  horribly 
(lisiiguring,   possess    an   exlntordinary 
contractile  power,  which  does  not  ceasie 
for  a  long  time,  which  it  is  almost  im- 
[iossible  to  cuuiiteract,  and  which  fre- 
i^Uently  draws  out  of  jjlace  every  tissue 
ihnl  is  brought  under  its  influence,  iioiie 
not  excepte<l.     Owing  to  this  circum- 
stance, tiie  chin  is  occasionally  drawn 
ilown  against  the  sternum,  as  seen  in      /A 
fiv.  218,  and  the  lower  tnaxilla  singu-     / 
laily  changetl   in  sha]>o.      The   fingers      i 
m«¥  l»e  retracted  like  claws,  or  literally 
biirie<I  in  the  ]i:dni,  the  luuid  thrown 
bwli  at  a  right  angle  with  the  wrist, 
or  the  forearm  drawn  up  against  the 
wm,  which    is    itself,   perhajm,   firmly 
pinloMed  to  the  side.     Similar  ertects 
occur  in  the  uiferior  extremity'.     Thus, 
tLe  foot  is  sometimes  tied  to  the  fore- 
ign of  the  leg,  or  the  leg  to  the  posterior  surface  of  the  thigh.     In  ne<fleated  burns 
of  tlie  hand,  the  fingers  are  ofleu  united  to  each  other,  so  as  to  give  them  a  webbed 
»|»p<!iir!iufe- 

Iliirns  niid  scalds  are  among  the  most  dangerous  of  accidents.    If  at  all  extensive, 
tLey  oftt-n  terminate  fatally  from  mere  shock  of  the  system,  withuut,  perhaps,  even 
tlie  slightest  attempt  at  reaction ;   or,  reaction  occurring,  life  may  afterwards  l<e 
■Jisaili'd  by  inflammation  of  some  internal  organ;  or  deatli  tnay  take  place  at  a  nioio 
tttiote  jKM'iod,  from  the  secojidaiv  I'lfecls  of  the  lesiau.     A  superficial  injur}'  of  this 
kiiKl  is  generally  dangerous  in  pniportlori  to  its  extent.     Thus,  a  scald  involving  an 
^Mife  liiiil),  or  the  greater  portion  of  the  trunk,  although  merely  aflccting  the  exter- 
na/ Jayer  of  the  true  skin,  is  always  a  most  serious  accident,  liable  to  be  lollowed  by 
^"^  Worst  results.     On  the  other  hand,  the  danger  is  hardly  less  when  the  lesion  is 
''"'■y  deep,  even  if  it  be  not  more  than  a  few  inches  in  diiimetcr.     When  depth  and 
P^at  extent  of  surface  are  combined,  the  chances  are  that  death  will  occur  without 
'^''"-•tion,  «ir  sofin  alter  the  system  Iims  rallied  from  constitutional  irritation.     Of  125 
fS-M-'s,  collected  by  Erichsen  and  Holmes,  35  succundied  wiihin  tin-  lirst  forty-t-iglit 
nout"a.     After  reaction  has  taken  place,  the  great  danger  is  trom  inflammation  of  the 
uniiij^  lungs,  and  intestines,  many  of  the  worst  cases  iK'i-isliing  during  the  first  fort- 
"'S^t.    Intlammalion  of  the  fhiodenum,  Icjiding,  as  was  originally  |>ointed  out  by  Mr. 
t-Ui'ling^  to  ulceration  of  its  mucous  membrane,  is  an  occasional  occurrence,  coming 
o"«  On  au  average,  about  the  tenth  day,  the  resulthig  sore,  which  is  generally  solitary, 
•''"^  situated  just  below  the  pylorus,  lieing  <»f  a  circular  shnpe,  sharp-edged,  indolent, 
iu><i    unaccompanied  by  any  characteristic   phenomena.      Burns  and   scalds   of  the 
the^t  and  abdomen  are  its  most  common  exciting  causes.     Death  may  be  produced 
^  horaorrhage,  or  by  peritcmilis  from  i)erforation  ol"  the  bnwel. 

Such  injuries  are,  other  things  being  equal,  more  (hmgcrous  in  infants  and  children 
tlian  in  adults,  on  account  rif  the  greater  susceplibility  of  their  nervous  system. 
Old  persons,  too,  are  very  intolerant  of  them,  and  arc  liable  to  sutler  .'severel}-,  both 
primarily  and  secondarily.  Pregnant  females  oi-casionall}'  abort  from  their  effects; 
811(1  in  the  intemperate  they  often  give  rise  to  delirium  tremens  and  otiier  distressing 
symptoms.  A  bum  <»n  the  neck  and  scalp  is  liable  to  cause  arachnitis;  of  the 
oLest,  inflammation  of  the  limg  ;ind  pleura;  of  the  abdomen,  peritonitis  and  enteritis 
finally,  a  patient,  after  having  at  infidly  struggled  against  ebb  and  tide,  as  it  wore, 
for  weeks  and  monliis,  may  finally  perish  from  the  effects  of  profuse  discharge  and 
hectic  irritation. 

Treatmt'nt. — The  indications  in  the  treatment  of  these  lesions  are,  first,  to  pro- 
duce reaction  and  calm  the  system;  secomlly,  to  limit  the  resulting  tnftnnnnation; 
thirdly,  to  promote  the  sloughing  process,  when  death  lias  taken  place,  and  to  favor 
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tlie  tlL>vel»i|>m«-nt  vf  graiuilatinns-,  fimctblj,  to  moderate  contrnction,  and  prevent 
anclivlosis;  nii'l,  hisily,  to  sustain  the  strength  during  the  wii.stiugeflecta  consequent 
upon  tlie  protracti-d  siirlVriug  wbieii  bo  often  occurs  when  the  patient  has  esitcapeU 
from  the  iniuuiry  elleets  of  these  injuries. 

To  r;iisr  the  sj  stem  tVoiii  the  «U[)ression  or  collapse  into  which  it  so  frequently 
sinks, even  iu  coin pnrjvtively  slight  Iturus  and  scnhls,  immediate  recourse  should  W  had 
to  !i  full  anodyne,  jilung  with  hot  loddj",  ammonia,  shmpisms  to  tlic  extremities,  and  , 
the  warm  foot-bath,  the  immersion   being  cautiously-  eonlirmcd  from  thirty  minutes-* 
to  an  hour,  according  to  the  exigencies  of  the  case.     The  quantity  of  morjibia,  oi— 
whatever  form  of  o[iium  uiay  l)e  used,  should  be  at  least  double  what  it  is  in  ordi — 
nary  accidents,  the  system  being  always,  under  these  cireuinstanees,  uncommonly^ 
tolerant  of  the  medicine.     A  large  dose  will  not  only  be  conducive  to  speedy  i-eac — 
lion,  but  will  greatly  assist  in  allaying  pain  and  calming  the  system.     If  the  shoclv 
has  been  unusually  severe,  it  may  be  necessiftry,  in  addition  to  those  means,  to  use 
stimulating  inji-ctions  and  to  rub  the  spine  with  some  irritating  lotion.    In  the  ehilci 
id  the  oJd  man,  care  is  taken  not  to  urge  on  the  reaction  too  ra|)idly,  or  to  give 
>pium  without  a  certain  dcgre<'  of  caution,  lest  the  sidisequent  excitement  sboidd 
overtax  the  enfeebled  hrain  and  heart,  therefiy  leading  to  visceral  etrusion.     As  the 
circulation  comes  up,  the   stronger   stimulants  are  gradually  withdrawn,  the  more 
simple  alone  Iwing  now  trusted  to  for  reltcf- 

The  second  iuflication  i.s  to  moderate  tlie  resulting  inflammation.  With  this  view, 
various  remetliea  may  Vmj  employed;  but  what  these  remedies  ought  to  ln«  is  a  poiEt 
respecting  which  there  is  still  much  contrariety  of  opinion.  In  tiie  milder  forms  of 
bums  and  scalds  the  surgeon  can  hardly  go  amiss  if  he  uses  almost  any  of  the  more 
common  popular  articles.  lie  will  fin<l  tliat  at  one  time  the  part  and  system  are 
most  coraforte*!  by  cold  applications,  at  anotiier  by  warm  ;  that  the  one  is  bjinie  best 
to-day,  the  other  to-morrow;  that  one  patient  is  benefited  by  an  ointment,  another 
by  a  lotion  ;  that  in  fuie  case  he  may  employ  moist  api^licalions  with  most  advantage, 
in  another,  dry ;  in  short,  that  the  utmo^*t  diversity  obtains  in  regard  to  the  toleraoce 
of  this  remedy  or  that. 

Cold  applications  are  chiefly  a<lapted  to  very  young,  robust  Bubjects,  during  the 
heat  of  summer,  but  even  then  they  should  not  be  resorted  to  without  great  care, 
for  fear  of  internal  congestion  anil  ell'Msion.  The  proj^yer  plan  is  to  use  them  only  so 
long  as  they  are  grntefu!  and  soothing  to  the  system,  and  to  discontinue  them  the 
raoment  they  are  found  to  Ije  tlisngreeable.  The}'  may  consist  simply  of  cold  water, 
spirit  and  water,  or  vveak  solutions  of  acetate  of  lead ;  and  the  same  articles  ma}'  be 
ajiplied  warm,  care  being  taken,  when  the  one  class  follows  the  other,  that  the  transi- 
tion is  gradual  and  gentle,  not  stidflcn  and  violent.  If  tlie  lesion  is  very  slight,  the 
surface  may  be  covered  with  poidtices  of  scraped  potato',  apple,  turnip,  starch,  arrow- 
root, or  slippery  elm;  cardeil  cotltm;  saturnine  unguents;  or  cloths  wot  with  soap 
liniment,  or  a  liniment  made  of  lime-water  and  linseed  oil.  The  latter  constitutes  the 
famous  apjilication  so  much  used  at  the  Carron  Iron  Works  in  Scotland:  it  is.  how- 
ever, exceedingly  fdthy  and  disgusting,  and  should,  therefore,  be  discarded  from 
genteel  practice.  Carded  cotton,  an  Arncrieau  remedy,  has  always  stood  high  in  the 
estimation  of  the  |>ublic,  and  there  are  few  articles  tii.at  are  more  constantly  or  more 
advantageously  employed  in  the  treatment  of  superficial  burns  ami  scalds.  Tincture 
of  iodine  diluted  with  two  parts  of  alcohol,  1  have  olten  found  of  groat  l)encfit  in 
the  milder  varieties  of  these  affections.  It  is  onl}'  applicable,  however,  when  the 
skin  is  unbroken.  The  burning,  scalding,  or  smarting  sensation,  attendant  upon 
this  class  of  injuries,  is  often  promptly  relieved  by  peniilling  the  affected  surface 
with  a  weak  solution  of  nitrate  of  silver,  and  covering  it  immediately  after  with  a 
thick  layer  of  cotton. 

In  ray  own  practice,  I  have  found  nothing  so  beneficial  in  the  treatment  of  bums 
and  scalds  as  carltonate  of  lead,  iu  the  form  of  white  paint,  a  substance  to  wliich,  in 
I84.'>,  I  called  attention  in  a  short  article  in  Dr.  llelFs  HuUetin  of  Medical  .Science. 
Numerous  observations  made  since  that  time  by  mjself  and  others  liave  only  serve<l 
to  confirm  the  views  which  I  tlien  expressed.  The  remedy  is  moi*e  particularly  appli- 
cable to  the  mihler  forms  of  these  injuries,  but  I  have  afso  emphniil  it  with  great 
advantage  in  the  more  severe.  If  any  vej.icles  exist,  they  must,  as  a  preliminary 
measure,  be  evacuated  with  a  fine  nocille,  and  the  surface  well  dried,  otherwis^e  the 
lead  will  not  adhere.  The  lead,  mixed  witli  linseed  oil  to  the  consistence  of  thick 
cream,  is  then  freely  ai)plied  with  a  soft  brush,  the  dressing  being  coiupleted  by 
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coTcring  the  painted  surface  with  a  layer  of  carded  cotton,  or  old  musliu,  Bupported 
by  a  mo4lerately  firm  roller.  In  the  milder  cases  one  such  a|)|>licatioii,  retniiicd  for 
several  days,  generally  sutBcea ;  whereas  in  the  more  severe  oceusioutd  reuewal  tvill 
be  required,  depending  upon  the  amount  and  clniraeter  of  the  discharges. 

I  have  never  witnessed  any  bad  etleclts  from  white  lead  paint,  applied  as  here 
directed,  although  I  have  used  it  very  freely  in  numerous  cases.  In  one  instance, 
that  of  a  negro  girl,  sixteen  years  of  age,  who  had  a  most  severe  ami  extensive  burn 
of  tho  neck,  chest,  and  ab<lomen,  I  continued  the  remedy  for  upwards  of  five  weeks, 
consuming  more  than  a  quart  of  the  lead,  without  observing  the  slightest  injury, 
lu  short,  my  experience  induces  me  to  believe  that  the  treatment  is  perfectly  safe  in 
all  casus,  whatever  may  be  the  esteut  or  depth  of  the  lesion,  or  the  age  of  the 
patient.  When  a  countiir-puisun,  huwever,  is  deemed  necossnry,  it  will  readily  be 
found  in  the  occasional  exhibition  of  a  dose  of  8Hl])hate  of  magnesia,  which,  while 
it  keeps  the  bowels  in  a  soluble  state,  combines  with  the  lead,  foraiing  an  inert 
sulphate. 

White  lead  paint  probably  produces  its  good  effects  in  two  ways:  first,  by  forming 
a  varnish  to  the  atlected  surface,  and,  secondly,  by  directly  ol>iiinding  its  nervous 
sensibility.  In  many  cases  it  literally  acts  like  a  charm,  the  ])atient  in  a  lew  mo- 
ments becoming  perfectly  cidiii,  and  passing,  as  it  were,  from  torment  to  Klysium. 

Professor  T.  (i.  Richardson,  of  New  Orleans,  has  obtained  excellent  etfecls  from  sub- 
nitrate  of  bismuth  in  the  treatment  of  burns  and  scalds.  His  mode  of  using  it  is  to 
rub  the  bismuth  in  a  mortar  with  a  suflieieucy  of  glycerine  to  convert  it  into  a  thick 
paint,  which  is  then  freely  spread  U[)on  the  affected  surface  with  a  suitaiile  Jtrusli, 
the  parts  lieing  afterwards  covered  with  cnrtled  cotton  retained  by  a  roller.  In  the 
milder  forms  of  the  accident  a  single  a|ii]ilic.'ition  if)  often  tiunieieut  for  a  cure. 

Dr.  Addinell  llewson  has  employeil  with  marked  advantage  in  many  cases  of  burns 
and  scalds,  of  various  grades,  what  he  calls  the  earth  treatment.     It  consists  in 
covering  the  raw  suifiice  with  finely  sitted  earth,  either  in  tht-  form  of  dry  powder,  or 
of  a  thick  aqueous  paste  spread  upon  strips  of  old,  coarse  muslin,  confined  with  a 
roller,  and  removed  as  soou  as  it  becomes  offensive  or  saturated  with  the  discharges. 
lu  sni>erticial  bums  and  scalds  one  dressing  often  sulliecs  for  a  cure,  the  jKirts  heal- 
ing underneath  in  a  few  days,  the  hardened  mass  commg  off  in  a  solid  crust.    In  the 
more  severe  cases  the  ap[>lication  requires  occasional  reuewal,  sometimes  as  often  as 
once  every  twenty-four  hours.     Of  the  ellicacy  of  this  plan  of  treatment  I  have  had 
eufilcient  proof  to  satisfy  rae  of  the  propriety  of  its  employment.    Its  l>eneficial  effects 
seem  to  lie  due  to  two  circumstances,  the  exclusion  of  tiie  air  from  the  raw  surface, 
axidtlie  specific  action  of  some  of  the  ingredients  of  the  eart,h,  mifre  espedBlly  the 
a.1  viraina.     One  great  advantage  of  this  mode  of  treatmrnt  is  that  the  inodular  tissue 
ai'^urthe  completion  of  the  cicatrization  is  a  great  d^-al  softer  and  much  more  pliant 
tAAan  after  the  use  of  any  other  remedies  with  which  I  am  acquainted. 

lu  liostou,  a  [dan  of  treatuig  burns  aud  scalds  is  used  witli  much  adv.intage,  con- 
*i«iling  of  the  application  of  a  thick  cuatiiig  of  mucilage  of  gnnv  arabic,  which  is 
*  *^»~>iDediately  after  well  dusted  with  dry  powtler,  the  whole  forming  a  conqiiete  defence 
the  raw  surface  beneath.  >lr.  Meadows,  of  London,  recommends,  for  a  similar 
^ "*-~ir)x)se,  a  mixture  of  collodion  mid  castor  oil,  in  the  proportifui  of  two  parts  of  the 
niier  to  one  of  the  latter.  The  preparation,  which  may  Ite  ki-pt  ready  for  use  for 
ly  length  of  time  in  an  air-tight  Ijottle,  i.s  applied  by  means  of  a  cameMiair  brush, 
"*]d  is  speedily  converted  into  a  firm,  adherent  covering,  the  thickness  of  which  may 
^^"Jtcrwards  Ix-  increased  if  deettied  projjer.  In  the  more  simple  forms  of  scalds  and 
^^uriis,  the  application  of  glycerine  is  oecnsioiially  very  benefieial ;  and  Dr.  John  U. 
:^^*ftckard,  of  this  city,  has  derived. excelleni  effects  from  the  use  of  fresh  lanl,  both 
*  »i  the  mild  and  the  more  severe  varieties  of  these  uccidentB.  Itupuytren^s  favorite 
^^medy  was  an  aqueous  solution  of  Goidard's  extraet,  retained  upon  pledgets  of  old 
^  inen ;  an<l,  with  the  exception  of  white  lead  paint,  there  is  probably  no  more  soothing 
^Application. 

When  a  stimulant  effect  is  required,  as  when  the  parts  are  in  a  condition  verging 
"•ipon  gangrene,  tlie  most  eligible  dressing,  perhaps,  is  Kentish's  ointment,  composed 
%i(  one  ounce  of  basilicon  ointment  and  one  drachm  of  spirit  of  turpentine,  and 
«pread  upon  strips  of  old  muslin,  hound  on  lightly  with  a  roller;  or,  instead  of  this, 
\\ie  surface  may  be  carefidly  pencilled  with  a  weak  solution  of  nitrate  of  silver,  nitric 
acid,  or  acid  nitrate  of  mercury,  aud  then  covered  with  a  yeast,  port  wine,  or  tannic 
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Mil  iiDiiltiuc.    Tliitk  solfe  BoLip  lilso  answers  a  good  purpose,  often  promptly  nUaying 
he  srnjirtiiig  cousequeut  upon  burns  and  scalds. 

Along  with  tlit-si'  ineuns,  proi>er  attention  is  paid  to  the  state  of  the  constitution, 
the  bowels  are  maintained  in  a  soluble  condition,  diaphoretics  are  given  to  restore 
the  functions  of  the  skin,  ami  the  diet  is  carcfnll 3' adapted  to  the  particular  emergeu- 
cies  of  the  case,  Tiie  internal  organs,  esjMJcially  thij  brain  and  lungs,  aiu  Beilulouslj 
watched,  any  a]<proach  of  dauger  from  inflammation  being  promptly  couuteraclcd 
by  suitable  measures. 

If,  despite  the  utmost  care  and  attention,  the  injury  terminates  in  mortification, 
or  if  the  parts  were  devitalized  in  the  first  iastaiice,  an  ellbrt  should  be  made  to 
check  its  further  progress,  and  to  promote  the  seimration  of  the  sloughs,  the  mo«t 
eligible  remedies  lieing  such  as  are  in  use  for  ordinary  gangrene.  Fetor  is  coiTCcted 
witiv  the  chlorides.  If  the  sloughs  are  very  firm,  they  may  b©  detached  with  the 
knife,  the  greatest  caution  being  emplo^'e*!,  lest  pain  and  hemorrhage  be  induced. 

As  soon  as  the  sloughs  have  dropped  oflT,  the  indication  is  to  promote  the  develo))- 
ment  of  granulations;  a  circumstance  which  ol'teu  requires  much  judgment  and 
practical  skill.  One  of  the  best  remedies  for  this  purpose  is  the  warm  watcr- 
tiressing,  with  the  addition  of  two  drops  of  nitric  acid  to  the  ounce  of  fluid.  Some- 
times the  calamine  cerate  is  very  soothing,  and  seisms  to  do  good  when  almost  everj'- 
thing  else  fails.  If  the  gnmulationa  manifest  a  tendency  to  exuberance,  as  they  are 
very  apt  to  do,  they  must  bo  repressed  with  the  scissors,  nitrate  of  silver,  and 
eystematic  compression,  tonics  being  given  to  support  the  system.  Cases  occur  in 
which  these  bodies  are  rendered  exquisitely  sensitive,  tlie  slightest  touch  being  fol- 
lowed by  the  most  lively  pain.  This  condition  is  generally  attc-ndc*!  with  an  irritalile 
state  of  the  constitution,  for  the  relief  of  which  something  mt>re  than  mere  topical 
medic.stion  is  required.  A  ju<lipious  course  of  anodynes  and  tonics,  with  the  oci'O- 
sional  application  of  nitrate  of  silver,  and  the  constant  use  of  an  elm-bark  jMiuhic*', 
constitute  the  proper  treatment.  Occasionally,  no  local  remedy  is  so  soothing  as 
winte  lead  paint.  Whatever  means  ma^'  be  enii)loyed,  it  will  Ix'  found  that  they  will 
require  to  be  frequently  varied,  as  one  loses  its  effects  another  t.'iking  its  place. 

In  burns  from  the  etfects  of  B«dai"  heat,  promjit  relief  is  goncrallv  afforded  by  appli- 
cations of  cold  wiiter,  either  simple  or  medicated  with  acetate  of  lead.  In  the  more 
severe  cases  the  affected  surfitce  slundd  be  thickly  eovci-ed  with  white  lead  paint. 

To  obviate  deformity  constitutes  the  fourth  in<lication  in  the  tre.itment  of  those 
injuries.  Tin?  points  to  be  attended  to  are  threefold:  first,  to  prevent  adhesions 
between  coiitignous  surfaces;  secondly,  to  counteract  the  tendency  to  vicious  con- 
traction; and,  thirdly,  to  gunnl  against  anchylosis. 

The  tendency  which  the  contiguous  surfaces  Ii.tivc  to  unite  with  each  other  during 
the  progress  of  these  accidents  has  already  lx>en  allntled  to.  This  tendency  is  not 
confined  to  the  fingers  and  toes,  Imt  is  also  exhibiled  in  other  parts  of  the  Ijody,  aa 
between  the  arm  and  trunk,  the  labia,  the  thigh  and  scrotum,  the  ear  and  scal|iu 
Wherever  it  appears,  it  must  be  carefully  counteracted  by  the  use  of  the  bandage 
and  the  interposition  of  lint,  aided,  if  mod  be,  by  splints.  It  does  no  credit  to  a 
surgeon  to  send  furth  his  patient,  al'ter  the  coniplction  of  cicatrization,  with  webl)e<l 
hands  and  feet,  or  with  liis  nnns  pinioned  to  tlie  side  of  the  chest,  although  such 
occurrences  are  not  always  entirely  avoidable. 

The  disposition  to  contraction  in  burns  and  scalds  attended  with  loss  of  snbst.-ince 
is  always  great,  and  is  often  ]iroduetive  of  the  most  friglitful  deformity.  To  coim- 
ter.act  this  disposition,  recourse  should  be  had,  earl\'  in  tlie  treatment,  to  carvtid 
splints  and  wire  cases,  judiciously  a]>ptied,  and  steadily  used,  not  only  until  the  parts 
are  well,  but  for  a  long  time  afterwards  ;  exfierienee  having  slxjwn  that  the  tendenev 
to  contraction  continues  for  months,  if  not  for  years,  after  the  completion  of  the 
cicatrization. 

If,  from  neglect,  mismanagement,  or  unavoidable  circumstances,  the  contraction 
has  seriously  jm|):iired  I  he  usefulness  of  the  part,  or  greatly  marred  good  look.s, 
relief  slionhl  be  attempted  by  the  division  of  the  offending  cicatrice,  or,  perhnps.  by 
its  excision,  the  raw  edges  being  afterwards  united  by  suture,  or  adapted  to  a  flap 
of  the  adjacent  integument.  This  ojK'ration,  constituting  what  is  termed  drrmo- 
plnHfi/,  shotdd  not,  however,  be  nndertnken  without  due  preparation  of  the  syslem ; 
for  it  is  eiisy  fn  jiereeive  tlint,  wjnn  the  eicjitrice  is  very  lar«e,  two  nmst  extensive 
wounds  would  have  to  lie  made,  thus  inflicting  a  violent  shock  upon  the  conslilu- 
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tion,  extremely*  Tiable  to  be  followed  by  erysipelas  and  a  low  form  of  fe\er,  under 
wliich  tlie  patient  might  readily  sink. 

Tbe  operatioij  sliwuld   he  perlormt'd  while  tlie  patient  is  under  the  influcMre  of 


cbloroforn]. 


.th  th 


parti 


of  th 


di 


ccantion  oi  disseetnig  out  e' 
lisstie.  To  accomplish  this,  the  surjjL'on  is  suiiietimes  ol^Jigcd  to  pass  deeply  nnioiig 
important  vessels  and  nerves,  which  must,  uf  courwc,  not  be  interfered  with.  In 
conducting  such  an  operation  about  the  neck,  care  must  be  taken  to  prevent  the 
entrance  of  air  into  the  veins.  Tlie  bleeding  whicd  attends  the  excision  of  the 
cicatrice  is  generally  trilling,  nud  is  easily  arrested  by  torsif)n  ;  when  the  ligattire  is 
unavoidable,  it  should  be  brought  out  at  tbe  nearest  point  of  the  wuutul,  or  through 
a  small  oiwning  in  the  transplanted  intcgnment. 

The  skin  for  tilling  up  the  gap  left  by  the  removal  of  the  inodnhir  tissue  should 
always  be  taken  from  the  iunnediate  vitiuily  of  the  part.  Tluiw,  in  the  neck,  it  is 
usually  obtained  from  tiic  sinuilder  or  top  of  the  chest,  and,  wlieu  the  wound  is  very 
large,  two  flaps  are  generally  uiade,  one  on  each  sidf,  the  <»bjrct  luMug  to  guard 
against  sloughing  from  inadi-finate  nutrition.  Due  [dlowajne  nui.st  always  be  jnade 
for  shrinkage.  Hence  the  flap  .should  invariably  be  nt  leiist  frosn  oiie-lourlh  to  one- 
third  larger  than  the  wound,  have  a  gond,  brojid  pedicle,  luid  be  well  Btilched  in  its 
new  position,  although  care  mu.st  Ik;  taken  not  ti>  place  the  sutures  too  near  each 
other,  for  fear  of  embarrassing  tlie  circuliition.  Tin'  central  portions  of  the  flap  must 
be  loosely  confined  with  adhesive  slrijts,  and  the  e^liics  covered  with  charpie,  soaked 
in  oil.  The  wound  made  by  the  trau.Hplantatioii  of  the  integument  is  immediately 
closed  in  the  usual  manner.  The  purts  are  kept  perfectly  at  rest,  being  immovably 
fixed  bj'  suitable  apparatus,  and  the  case  is  atlerwards  managed  according  to  the 
general  priuci()ies  of  plastic  surgery. 

Although  the  results  of  this  operation  have  been  much  lauded,  my  confidence  iu 
its  ultimate  eflicacy  has  been  a  good  deal  Hhakeu,  experience  having  shnwn  that, 
in  verj-  many  cases,  more  or  less  of  tlie  deforniity  for  which  it  was  |ieii'onued  will 
be  bure,  at  no  <listant  day,  to  recur,  the  moie  especially  if  any  ]M>rtioa,  however 
small,  of  the  iuodular  tissue  is  left.  For  this  reason  few  of  such  [uucedures  can  be 
classed  among  the  triumplis  of  surgery.  It  is  only  when  the  cicatrice  is  very  soft 
and  su|>crficial  that  they  bold  out  any  pro8|)ect  of  a  pennaneiit  cure.  When  the  eoa« 
traction  invoh-es  the  muscles,  tendons,  flbrous  membranes,  and  bones,  forcing  them 
out  of  their  natural  slmpe  ami  position,  the  art  of  surgerj*  can  be  of  no  avail. 

Skin-grafting  will  no  doubt  bo  found  to  he  of  essential  service  in  promoting  the 
cicatrization  of  burns  and  scalds,  and  should  be  practised  as  soon  as  the  grannla- 
l.ions  have  assumed  a  sufficiently  healthy  apiteariuice  to  justify  the  belief  that  the 
transplanted  skin  will  be  able  to  take  root  find  grow.  Whether  this  exju-dient,  how- 
ever, will  ]»revent  the  extraordinary'  tendency  to  contraction  so  often  witnesseil  titter 
-hese  lesions,  is  very  questionable.  Of  several  cases  which  have  come  to  my  kiiow- 
«dge,  among  others  one  mcntioued  to  me  by  Dr.  J.  M.  Barton,  no  permanent  benefit 
ulted. 

The  joints  often  become  involved  during  the  progress  of  burns  and  scalds,  either 

^^rom  diie<;t  inflammation,  or  in  coni^eqiience  of  the  coutracliiui  of  neighboring  nius- 

^^les,  tendons,  and  aponeuroses.     The  parts  are  carefujly  watched,  being  moved  from 

"^ime  to  time,  and  constantly  retained  iu  splints,  until  ail  tendency  to  anchylosis  has 

-«::«a9ed. 

■        Finally,  the  secondary  constitutional  irritation  and  dramage,"so  common,  and  so 

^^aiardous  in  the  more  severe  forms  of  these  accidents,  must  be  met  by  stimuiaiits, 

ionics,  and  anodynes,  along  with  nutritious  foiwl,  and  exercise  iu  tbe  open  air.     Any 

^liarrboja  that  may  be  present  must  be  checked  with  ojuum  and  astringents,  of  wliich 

acetate  of  lead  iind  sid[iliate  of  zinc  deserve  particular  mention,  the  former  being 

given  in  doses  of  two  grains,  and  the  latter  in  half  that  quantity,  with  half  a  grain 

of  opium,  three  times  in   the  twenty-four  hours,     Niglit-sweats  are  coutrulled  with 

<iuininc  and  elixir  of  vitriol. 

Secondary  am(>utatioii  maybe  necessary,  when,  an  attempt  ha\'ing  been  made  to 
save  the  part, death  is  likely  to  occur  from  the  excessive  discharge  and  hectic  irrita- 
tion ;  or  when  the  part  is  found  not  only  to  be  useless,  but  to  be  greatly  in  the  way 
of  the  patient's  comfort  and  coovemence. 
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SECT.  VI. — FROST-BITB  AND  CUILBLAIN. 

Man  possesses  in  a  remarkaMe  degree  the  faculty  of  resisting  the  influence  of  phy- 
sical agents.  His  conHLitution  is  able  to  bear  almost  any  amount  of  heat  ami  cold, 
provided  the  transition  from  the  one  to  the  other  is  not  too  great  or  sudden,  and 
that  he  himself  is  at  the  time  in  the  full  enjoyment  of  his  bo<lil3'  powers.  The  ex- 
perimcnts  of  Fordyce,  Blagdon,  and  others,  show  what  an  amount  of  artificial  heat 
may  Ue  endured  without  entailing  any  serious  effects,  and  the  experience  of  travel- 
lers, as  Banks,  Solauder,  Kane,  and  Hayes,  is  equally  decisive  in  regard  to  his 
capacity  of  withstanding  the  effects  of  low  degrees  of  temperature.  It  is  only,  or 
chiedy,  when  the  alternation  from  heat  to  cold  is  very  rapid,  or  when  the  application 
of  cold  is  made  in  a  very  concentrated  form,  upon  a  part  of  the  body  the  circulation 
of  which  is  naturally  very  languid,  that  severe  consequences  are  apt  to  ensue.  Hamn 
Larroy,  who  enjoyed  extraordinary  opportunities  of  studying  the  effects  of  cold, 
during  Bonaparte's  celebrated  retreat  from  Russia,  was  forcibly  struck  with  the  little 
suffering  which  the  soldiers  experienced  when  exiwsed  even  for  several  successive 
days  to  the  influence  of  a  very  low,  dry,  uniform  temperature.  Thus,  after  the 
battle  of  Eylan,  although  the  mercury  bad  fallen  fifteen  degrees  below  zero  of  lieau- 
mur's  thermonaeter,  none  of  tlie  French  troops  complained  of  frost-bite,  notwith- 
standing many  of  them  had  remained  in  t!ie  snow,  in  an  almost  inactive  state,  for 
upwards  of  twenty-four  hours.  Presently,  however,  a  fall  of  sleet  coming  on,  during 
which  the  temperature  rose  suddenly  from  eighteen  to  twenty  degrees,  immense  num- 
bers of  those  who  had  been  exposed  began  to  suffer  from  the  effects  of  cold,  consist- 
ing principally  in  sharp,  pricking  pains  in  the  remote  parts  of  the  body,  especially 
in  the  feet,  and  in  a  disagreealtle  sense  of  numbness  and  weight.  Severe  swelling 
soon  followed;  the  skin  assumed  a  dusky,  reddish  appearance;  the  joints  became 
stiil'and  insensible;  feeling  and  warmtli  rapidly  diminished;  and  black  spots  formed 
at  the  roots  of  the  toes  and  on  the  back  of  the  foot,  announcing  the  occurrence  of 
gangrene,  tlie  extremity  looking  dry  and  shrivelled,  as  in  chronic  mortification.  It 
was  observed  that  those  who  had  wanned  themselves  at  fires  suffered  more  severely 
than  tho«e  who  had  been  more  disci-eet  in  this  resi)cct. 

Frost-bite  was  very  prevalent  among  the  English  troops  during  their  first  winter 
in  the  Crimen,  and  the  French  suffered  in  still  larger  numbers,  as  well  as  more 
severely.  The  habit  which  the  men  had  of  sleeping  in  their  wet  boots,  at  one  time 
almost  universal,  contributed  greatly  to  its  production,  wet  and  cold  combined  dimin- 
ishing the  circulation  and  the  vitality  of  the  feet  and  toes.  On  the  2lBt  of  January, 
1855,  when,  acconliiig  to  Dr.  Maeleod,  the  thermometer  stood  at  5*^,  not  leas  than 
2500  cases  of  frost-bite  were  admitted  into  the  French  ambul.ances,  and  of  these  SOO 
died,  death  in  many  having  no  doubt  been  expedited  by  the  effects  of  erysijielos, 
pyemia,  and  hospital  gangrene. 

The  first  effect  of  dry.  cold  air  ia  a  sense  of  nambness  and  weight,  with  a  peculiar 
prickling  or  tingling,  and  an  aOlnx  of  blood  to  the  surface,  giving  it  a  lively  reddish 
appearance,  if  the  impression  be  maintained  for  any  length  of  time,  the  parts  be- 
come stiff  and  perfectly  insensible  ;  and  the  blood,  retreating  from  the  surface,  leaves 
it  of  a  ])ale,  whitish  aspect,  contrasting  strikijigly  with  the  previous  discoloration. 
When  tlie  cold  is  intense,  and  sad(ienly  applied,  so  as  K|>eedily  to  overwhelm  the 
parts,  the  skin  occasionally  exliibits  a  mottled  appearance,  depending  upon  the  pre- 
sence of  coagulated  blood  in  the  subcutaneous  veins. 

TUr  effects  of  moist  cold  are  very  similar  to  those  of  dry  cold.  Upon  immersing 
the  it.and,  for  instance,  in  iced  water,  there  is  generally  an  immediate  rnsh  of  blood 
to  the  surface,  and  a  decided  angraentalion  of  its  color,  soon  succeeded  by  an  un- 
pleasant tingling  sensation  and  a  marked  degree  of  numbness.  By  and  by,  however, 
the  surface  becomes  white,  the  skin  eontntets,  exquisite  pain  arises,  and  the  whole 
limb  notably  shrinks.  There  is  thtis,  in  fact,  no  essential  difference  in  regard  to  the 
effects  of  these  two  varieties  of  cold ;  and  tlic  observer  cannot  fail  to  perceive  how 
closely  the  first  impressions  of  both  resemble  those  produced  by  the  application  of 
artificial  heat,  especially  in  its  dry  form. 

All  parts  of  the  body  are  liable  to  suffer  from  the  effects  of  cold :  excepting,  how- 
ever, those  rare  cases,  where  the  impression  has  been  maintained  for  an  unusual 
length  of  time,  the  toes,  feet,  hi-els,  fingers,  hands,  nose,  and  ears,  together  with  the 
lips  and  cheeks,  will  ])e  found  to  be  more  frequently  affected  than  any  other  struc- 
tures.    Accidents  of  this  description  are  most  common  among  the  pooi 
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those  wretche<l  beings  wliose  system  is  broken  down  by  starvntion,  iutempcrance, 
and  every  kind  of  exposure  and  hiirilaliip,  tending  to  depress  tlio  vital  powers,  and 
to  predispose  to  the  development  of  disease.  Sailors  and  the  boatmen  on  our  lakes 
and  rivers  are  particularly  liable  to  frost-bite. 

Tiie  primary  etfeets  of  eoi(]  upon  tlie  general  system  are  those  of  an  agreeable 

stimulant:  the  circulation  is  iticrfased  in  foree  an<l  frtxjueney,  a  slight  glow  |)ervrtdes 

the  surface,  and  the  individual  is  universally  exhilarated.     Hy  and  by,  tlits  agreeahlo 

feeling  is  changed  into  one  of  pain  aixl  torpor;  the  brain  is  oppressed  as  if  umler 

the  uiduence  of  a  powerful  narcotic;  the  whole  body  is  cold  and  benumbed;  and 

liie  |ierson,  overwhelmed  by  drowsiness,  is  obliged  to  make  the  most  powerful  efforts 

m,  to  keep  awake.     If,  in  an  unlucky  nujraent,  he  shotdd  yield  to  his  iiielinations,  away 

B   from  friends  and  assistants,  he  sleeps -to  wake  no  more;  the  blood  rapidly  settles 

I   in  tiie  internal  organs;  tlie  nervous  fluid  ceases  to  be  generated;  the  respiration 

■  becomes  heavy  and  stertorous,  and  death  takes  place  very  niueli  as  in  ordinary  apo 

■  plexy.  i^hould  tiie  individual,  after  long  and  severe  exposure,  be  suddeidy  brought 
into  a  bot  room, or  placed  near  a  fii'e,  he  will  run  the  risk  of  8[)eedi!y  [>eiishing  from 
asph3'xia,  brought  on  by  the  re[udsion  of  the  blood  to  the  brain  and  luugs;  or, 
should  he  survive  a  short  time,  the  frost-hitt€»n  parts  will  be  seized  with  gangrene, 
the  sjiread  of  which,  as  observed  by  Larrcy,  is  often  eo  rapid  and  striking  as  to  be 
perceptible  by  the  eye. 

Such  are  some  of  the  more  important  local  and  constitutional  effects  of  cold,  when 
applied  in  its  more  severe  niul  proinieted  forms.  As  just  seen,  it  may  i^irove  de- 
structive both  to  the  part  and  system;  or,  reaction  taking  place,  the  patient  may 
recover,  although  he  will  Ik*  likely  afterwards  to  suffer  more  or  less  in  various  parts 
of  the  body,  especiall}'  the  feet,  ears,  nose,  and  fingers,  from  the  secondary  etfeets  of 
bis  accidents,  which  -are  often  as  distressing  to  him  as  they  aro  perplexing  to  the 
practitioner. 

Trenlment. — The  treatment  of  frost-bite  requires  no  little  judgment  and  adroitness 
to  conduct  it  to  a  successfid  issue.     The  great  indication  is  to  recall  the  affected 
parts  gradually  to  their  nattn*ai  condition  by  restoring  circulation  and  sensibility,  iu 
llie  most  gentle  and  cautious  manner,  not  suddenly,  or  by  severe  measures.    The 
first  thing  to  be  done  is  to  immerse  them  in  ieed  water,  or  to  rub  them  with  snow, 
the  friction  being  made  as  carefully  and  liiibtly  as  possible,  lest  overaction  be  pro- 
duced, as  they  are  necessarily  grently  weakened.     If  no  ice  or  snow  is  at  hand,  the 
est  well-water  that  can  be  procured  must  be  used ;  and  if  immeraion  is  incou- 
ient,  wet  cloths  are  applied,  with  the  precaution  of  maintuiuiug  the  supply  of 
Cold  and  moisture  by  constant  irrigation.     \Io<Ierate  reaction  is  aimed  at  and  fostered. 
All  warm  applicitions,  whether  dry  or  moist,  are  scrupulously  refrained  from;  the 
|>atient  must  not  approach  tlie  fire,  immerse  bis  Hmba  in  hot  water,  or  even  be  in  a 
m  room.     Attention  to  these  prece[)ts  must  on  no  account  be  disregarded,  us  its 
lect  would  be  almost  certaiidy  followed  by  niortification  or  other  disastrous  con- 
ueaces. 

As  soon  as  the  n-itural  temjwratnre  has  been  in  some  degree  restored,  slightly 
stimulating  loticms  will  bo  found  scrvicealtle,  such  as  weak  solutions  of  cainplior, 
^oap  liniment,  or  tincture  of  arnica  with  the  addition  of  a  few  drops  of  animruiia  to 
^aach  ounce  of  fluid.  The  parts  are  placed  at  rest,  in  an  easy  nnci  ratlier  elevated 
'S308itiou,  and  lightly  covered  with  a  blanket;  or,  what  is  better,  exposed  to  the  warm 
«»ir  of  the  apartment,  there  being  now  no  longer  any  necessity  for  keeping  the  patient 
Xn  a  cool  room,  as  there  was  in  the  earlier  stages  of  the  treatment.  Some  mild 
^:^ordial  may  now  also  be  given  iu  suinll  qujintit  \ ,  along  with  a  little  warm  gruel  or 
T)roth.  If  the  local  reaction  threaten  to  be  severe,  it  must  be  checked  hy  astrin- 
gent and  cooling  lotions,  attention  to  position,  a  properly  regulated  diet,  and  tlie 
exhibition  of  a  purgative.  For  iuei|)ient  mortilication,  consequent  upon  cold,  the 
"Lest  remedy  is  dilute  tincture  of  io<liue. 

Dr.  Hayes,  the  companion  of  Dr.  Kane  in  his  last  Arctic  voyage,  gives  an  accoimt 
of  a  mode  of  treatment  of  frost-bite  jnirsued  by  the  Esquiniaiix,  wliirh  deserves 
brief  mention,  although  it  does  not  differ  essentially  from  that  just  l.iid  down.  A 
native,  says  the  writer,  who  had  his  leg  frozen  above  the  knee,  to  such  an  extent 
that  it  was  stiff,  colorless,  and  apparently  lifeless,  wks  placed  in  a  snow-house  at  a 
tempemture  of  20^^  degrees  Ik-Iovv  zero.  The  parts  were  now  bathefl  with  ico-cold 
water  for  about  two  hours,  nnd  then  euveloped  in  fuis  for  abont  twice  that  period. 
,t  the  end  of  this  time  frictions  were  comuienced,  first  with  the  feathery  side  of  a 
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l»ird  skin,  and  then  with  snow,  alternately  wrapping  the  lirab  in  furs,  and  continning 
the  nil)bing  for  uearlj"  twenty-t'uur  b<jiii'8.  The  limb  was  uow  carefully  covere«1,  aud 
the  temjierature  of  the  room  elevated  hj'  lamps  above  zero.  Oil  the  third  day  the 
man  was  reniovt^il  to  his  own  house,  and  in  seventy  hours  he  was  able  to  walk  al>ont, 
witli  only  a  sliy:lit  frost-bite  on  one  of  his  toes. 

When  a  person  h:ia  been  overpowered  by  cold,  or  is  nearly  frozen  to  deaths  the 
attempts  at  restoration  must  be  conducted  upon  the  same  general  principles  as  when 
he  la  suffering  merely  from  the  local  ell'ects  of  cold;  that  is,  he  should  be  put  iu  a 
cool  room,  and  be  gently  but  ctlieieiitly  rubbed  with  flannel,  wet  with  brand}-,  spirit 
of  camphor,  or  amraoniated  liniments,  gradually  followed  by  dry  frictions  nndwaroi 
covering.  If  he  can  swallow,  Immdy  shouhi  be  given  by  the  mouth,  or  this  or  some 
similar  article  mIiouUI  be  thrown  into  tlje  rectum  ;  stimulants  should  be  cautiously 
applied  to  the  nose,  especially  suutf,  an<l  sinapisms  to  tlie  precordial  regioo,  the 
stomach,  and  spine.  As  the  circulation  and  respiration  improve,  the  temperature  of 
the  a])artinent  may  be  gently  elevated,  and  warm  broths,  or  wine  whey,  or,  what  is 
better,  warm  toddj',  administered.  The  eflorts  at  resuscitation  should  not  l>e  discon- 
tinued too  soon,  since  they  have  occasionally-  been  crowned  with  success  long  after 
all  reasonable  expectation  of  recovery  b.nd  ceased.  The  practice  formerly  recom- 
mended of  immersing  the  whole  lM>dy  in  cold  water,  in  this  condition,  cannot  l»c  too 
much  deprecated,  as  it  could  not  fail  to  prove  exceedingly  injurious. 

I'fruio  or  vhilblain. — The  seconflary  eftVcts  of  cold  are  usually  described  tinder 
the  name  of  iH-niio  or  chilblain,  and  there  are  several  varieties  of  form  in  which 
they  may  jjrescnt  themselves  as  the  erytliematous,  ulcerated,  and  gangrenous. 
These  eti'ects  may  Buiterveue  upon  slinlit  oxftosure,  and  hence  they  are  occasional!}' 
met  with  among  the  bi-tter  classes  of  citizens,  the  parts  most  liable  to  suffer  being 
the  toes,  heel,  instep,  ears,  nose,  and  fingers.  They  are  usually  preceded  by  slight 
vesication,  and  b^-  burning,  tin<:iing  sensations,  as  if  the  surface  had  been  held  ncjir 
tlie  Are.  These  effects  may  soou  subhide,  or  they  may  prove  a  source  of  unnoyauce 
for  many  months  ;  In  general,  however,  tliey  arc  of  a  transient  nature,  but  the  jiarts, 
instead  of  getting  comidetel}'  well,  remain  weak  and  congested,  and  are  liable  to  new 
att.icks  of  sutfering  from  the  sliglUest  causes.  Any  sudden  change  in  the  wenther  is 
extremely  apt  to  bring  on  a  paroxysm ;  tlie  affected  structures  become  red,  or  of  a 
dusky,  purplish  hue,  ssvollen,  jiaiid'ul,  and  a'demiitous;  the  e])idermi8  is  oflen  raised 
into  little  blisters,  distended  with  yellmvish,  lurbiil,  or  sanguinoleut  fluid  ;  and  tliere 
are  few  cases  in  whicli  itcliing,  sometimes  almost  insupjiortable,  is  not  a  prominent 
symptom,  the  patient  feeling  as  if  he  could  tear  the  parts  to  pieces. 

Ulcers  not  nnfreqncntly  form  as  an  effect  of  frost-bite.  Generally  preceded  by 
slight  vesication,  they  arc  superfleial,  irritable,  and  indisposed  to  heal,  the  di^Mi'barge 
being  of  a  thin,  ichorous  character ;  the  parts  around  are  red,  inflamed,  and  con- 
gested, and  the  erosive  aetiim  often  spreads  over  a  considerable  surface.  ]n  some 
cases  it  extends  very  much  in  depth,  and  ma}-  thus  ultimately  invade  a  neighboring 
joint,  bone,  tendon,  or  mnscle. 

Gangrene  is  m<*re  IVetpieiitly  a  primary  than  a  secondary  effect  of  frost-bite;  the 
v»trected  part  is  of  a  dark  brownisli  or  blackish  color,  cold,  insensible,  and  exqui- 
sitely fetid;  in  some  cases  the  slough  is  dry  and  shrivelled,  like  a  rotten  penr,  in 
others  it  is  moist  and  expanded.  In  persons  of  weak  constitution,  and  in  the  more 
remote  parts  of  the  body,  where  the  circulation  is  naturally  vcr}'  feeble  and  languid, 
it  oflen  spreads  to  a  considerable  extent;  but,  in  yeneral,  its  tendency  is  to  limit 
itself  to  a  small  space.  When  consiiierable,  it  may  invade  all  the  component  tissues 
of  a  limb,  the  bones  and  Joints  as  well  as  the  soft  parts. 

Pernio  may,  aa  ahead}'  stated,  Inst  for  many  years,  alternately  disappearing  and 
recurring  under  the  slightest  local  and  const ilutional  changes.  Atmosplieriu  vicis- 
situdes generally  exercise  a  marked  influence  upon  these  attai^ks,  the  patient  Iteing 
often  a  complete  barometer;  a  combination  of  cold  and  moisture  i*  partioularlv 
prejudici.'d.     During  the  dry  weather  of  summer  the  disease  not  unfrenuenlly 

otf  s[i(.ntaneoiisly,  but  is  sure  to  return  on  the  approach  of  winter.     In  this  mani 

life  may  be  rendered  perfectly  miseralile,  especially  when  the  chilblain  is  seated  in 
the  feet,  tlic  patient  being  hardly  ever  able  to  walk  about  with  any  degree  of  comfort 
and  satisfaction. 

In  the  irt'atmei't  rif  ])emio,  remedies  of  a  slightly  stimulating  character  are  most 
entitled  ti>  eonfideuee.  The  milder  forms  of  the  disease  are  olten  siK-eilily  relieved 
by  immersiou  of  the  part  in  cold  water,  followed  by  the  uae  of  a  strong  solution  of 
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tate  nf  load  and  opium,  or,  what  is  preferable,  dilute  tinetuie  of  iodine,  which, 
on  the  whole,  I  have  IWund  to  be  more  bL-nefieial  tbau  any  oilier  iirtiele.  SoinoUinea 
prompt  amelioratjoii  is  atToidLnl  by  the  aiiplLoaliou  of  carded  cotton,  soap  tiiiiinent, 
spirit  of  camphor,  or  some  otlier  Ktiiuuhitiiig  embrocation. 

Auy  blisters  that  may  form  shouhl  immediately  be  opened,  and  the  affected  surface 
freely  touched  with  solid  nitrate  of  silver,  or  painted  with  very  dilute  tincture  of 
iodine.  Not  unfrcqucntly  excellent  effects  follow  thy  nse  of  weak  citrine  ointment, 
or  of  the  ointment  of  the  oxide  of  ziuc.  In  obstinate  cases  great  advantage  often 
arises  from  thorough  vesication  with  cantharidul  collodion. 

The  gangrenous  form  of  pernio  is  treated  upon  general  principles.  Fetor  is  allayed 
by  deodorizers,  and  sloughs  are  removed  as  they  become  detached.  Arapuliition  is 
refrained  from  until  there  is  a  well-marked  line  of  demarcation,  and  even  then  the 
surgeon  should  hesitate  if  the  system  is  not  in  a  healthy  condition,  liaudcii.s  asserts 
that  most  o{)erations  of  this  kind,  performed  in  tiie  Crimea,  on  account  of  frost-bite, 
were  unsuccessful,  owing  to  the  shattered  and  wasted  state  of  the  sick,  the  great 
majority  of  whom  had  been  artcctcd  with  diairhoea. 

In  all  cases  proi)er  attention  must  he  paid  to  the  general  health,  the  diet  being  duly 
regulated,  the  bowels  ev;icuated,  and  the  secretions  improved.  From  neglect  of  these 
precautious  great  temporary  sutlering  is  often  induced. 


I 


8ECT.  Vn MORBID  OROWTHS. 

The  skin  is  subject  to  a  great  variety  of  morbid  growths,  some  of  a  l;)cnign,  othcre 
of  a  malignant  character.  Among  the  more  simple  forniations  bclMnging  to  the 
former  class  are  warts,  conis,  horny  excrescences,  anil  the  so-called  sebaceous  tumor, 
«-Uieh,  as  its  name  imitlies,  has  its  seat  iu  the  sebaceous  follicles,  so  common  in  dif- 
ferent regions  of  the  cutaneous  surface.  Fibrous  and  sarcomatons  growths  are  also 
sometimes  met  with,  although  they  are  infrc<iuent.  Tlic  most  common  and  intrrcsting 
development  of  this  description  is  what  in  termed  the  keloid  tumor,  incidentally  re- 
■ferre<l  to  in  the  chapter  on  the  general  history-  of  morbid  growths.  Finnlly,  the  skin 
is  occasionally  remarkably  hypertrophicd,  either  congcnitally,  or  at  various  periods 
of  life,  as  a  result  of  interstitial  deposits. 

The  numljcr  of  midignant  growths  of  the  cutaneous  tissues  is  very  considerable, 
and,  as  the}'  are  of  frequent  occurrence,  and  often  followed  by  disastrous  couse- 
cjuences,  they  sliould  be  studied  with  more  than  ordinarj'  care  and  attention.  The 
principal  nlfections  recognized  by  [Kithologists  as  appertaining  to  this  class  of  dis- 
C'asos  are  scirrhus,  e]>ithclioma,  melanosis  eiloid,  lupus,  an*!  the  peculiar  bark-like 
forinatiou  first  described  by  l>r.  Warren  under  the  name  of  lepoid. 

1.  WART8  OR  VERRUCOUS  OROWTnS. 

"Warts  are  those  peculiar  excrescences,  or  prominences,  so  oflten  seen  upon  the 
liands  and  face  of  young  personal,  although  the  old  arc  by  no  means  t!xem|)t  Uom 
Ihem.  They  consist  essentially  of  a  liy|>ertrojjhic  condition  of  tlie  papillary  and 
epithelial  structures  of  the  skin,  and  sometimes  occur  in  such  numbers  as  to  con- 
stitute a  genuine  verrucous  dialliesis.  When  this  is  the  case,  they  are  not  only 
developed  with  remarkable  rapidity,  but  are  apt  to  attnin  an  extraordinary  size.  A 
very  painful  and  disagreeable  wart  occasionally  forms  under  the  nail,  either  in  front 
or  at  the  side.  It  occurs  both  on  the  fingers  and  toes,  though  much  more  fre(|uently 
on  the  former  than  the  latter.  Of  the  exciting  causes  of  warts  nothing  is  known  : 
thev  are  often  met  with  in  several  memlwrs  of  the  same  family,  juid  instances  are 
observed  in  which  they  betray  a  hereditary  tendency. 

A  wart  is  a  hanl,  insensible  excrescence,  generally  of  a  conical  shape,  more  or  loss 
movable,  and  attached  by  a  broad  base,  although  sometirnes  the  reverse  is  the  case, 
the  union  l»eing  effected  by  a  very  narrow  pedicle ;  its  surface  is  rough,  Assured,  or 
tuherculated, and  usually  a  few  shades  darker  than  the  adjacent  skin;  its  size  seldom 
exceeds  that  of  a  common  pea.  When  cut,  it  ts  painful,  and  bleeds  somewhat.  Its 
etnicturc  is  essentially  eelhilo-fii>rous.  The  (luirl  which  follows  a  section  of  n  body 
of  this  kind  has  been  supposed,  >iut  erroneously,  to  be  contagious,  or  inocnlable. 
A  wart  on  the  face,  arm,  or  shoulder  sometimes  Itecomes  the  seat  of  carcinoma,  or 
sarcoma,  especially  wlien  it  is  constantly  rubbed  or  irritated. 

The  treatment  of  warts  is  very  simple.     In  young  persons,  in  fact,  they  often  dis- 
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appear  spontaneously.  The  best  local  remedy  is  chromic  acid,  with  equal  parts  of 
water,  applied  with  a  glass  brush.  It  instantly  turns  the  skin  black,  and  rorm<t  on 
eschar,  which  drops  otf  in  six  or  eight  <lays,  leaving  a  healthy,  gruiiulaling  »orv, 
which  soon  heals.  Tincture  of  iodine,  acetic  acid,  dilute  nitric  acid,  and  sulphate  of 
copper,  also  answer  an  excelleut  purpose.  When  the  excrescence  is  attached  by  a 
very  delicate  pedicle,  riddance  is  easily  etfected  with  the  ligature  or  scissors.  The 
verrucous  diathesis  is  \>eM  counteracted  by  the  exhibition  of  arsenic,  or  Donovan's 
solutiDU.    Excision  is  uecessaiy  when  a  wart  displays  a  tendency  to  malignancy. 


Fig.  219. 


0' 


2.  SEBACEOUS  TUM0B8. 

The  sebaceous  tumor,  essentially  consisting  of  an  eulargement  of  a  sebaceoug 
gland  with  a  retontitai  of  its  secretion,  has  been  described  under  Tarious  names, 
founded  either  npun  the  character  of  its  walls,  the  fancietl  nature  of  its  contents,  or 

the  kind  of  structure  in  which  it  originates  ;  as  eu- 
c^ysted,  atheromatous,  meliceric,  stcalomatoiis,  and 
follicular.  Wen  was  the  familiar  appellation  by 
whiili  it  was  known  by  the  older  wurgcous. 

The  manner  in  which  such  a  tumor  is  formed  is 
easily  explained.     The  Grst  link  in  the  morbid  chain 
Is  the  obstruction  of  a  sebaceous  gland  or  catane- 
ous  follicle,  either  in  consequence  of  adhesive  in- 
flammation, or  of  the  inspissated  condition  of  its 
owni   secretion,  thereby  offering  a  mecbanicAl   im- 
pediment to  its  escape.     The  matter,  thus  forcibly 
retained,  erradunily  increases  in  quantity-,  ami  as  it 
docs  so  it  necessarily  presses  ever)'where  u|>on  the 
walls  of  the  gland,  wliich,  in  time,  expands  into  a 
strong  sac,  varying  in  size  from  a  |»ea  up  to  a  small 
orange.     A  good  illustration  of  this  class  of  morbid 
growths,  as  it  occurs  upon  the  scalp,  is  afforded  in 
fig.  210,  from  a  jireparation  in  my  private  collection. 
The  contents  of  tike  sebaceous  tumor  are  extremely 
variable,  both  in  color  and  consistence:  in  general, 
however,  the}'  arc  thick  and  whitish,  looking  and 
feeling  very  much  like  a  mass  of  lard  or  tallow; 
occasionally  they  present  the  appearance  and  con- 
sistence of  honey  ;  and  cases  are  met  with  in  which 
they  bear  a  very  close  resemblance  to  pulty,  or  a  thick  mixture  of  flour  anrl  water. 
Souietiuies  the  contents  of  a  tumor  of  this  kind  arc  thin,  watery,  or  oleaginous,  and 
exceedingly  offensive.     At  other  times,  again,  short  hairs, 
very  soft,  and  having  well-formed  roots,  are  found  in  them, 
as  represented  in  fig.  iJ20. 

Pilous  matter  is  most  commonly  found  in  Bcbaceous  tumors 
about  llie  ftirehead  and  eyelids.  I  have  repeatedly  seen  it  in 
these  situations,  particnlarly  in  very  .young  subjects  and  in 
the  congenital  form  of  the  disease.  Whetlier  the  hairs  are 
developed  in  tile  morbid  growth,  or  whether  they  are  merely 
intercepted  during  tiie  process  of  occlusion  of  the  outanrous 
follicle,  is  stili  undetermined.  However  this  may  l»e,  they 
alwaj's  have  a  stunted,  atrophied  appearance,  and  eventually 
become  complelel}'  effete. 
The  sebaceous  tumor  is  s<>mi'tiines  fiUeil,  either  partially  or  completely,  with  cal- 
culous matter,  consisting  of  phosphate  and  carbonate  of  lime,  cemented  together  by 
a  minute  quantity  of  animal  substance.  A  case  has  l>cen  recorded  in  wiiich  the 
integument  of  the  buttocks  was  completely  studded  with  small  collections  of  this 
description,  evidently  seated  in  the  skin  follicles.  Similar  formations  have  been 
observed  on  the  forehead,  scalp,  nose,  shoulders,  trunk,  and  scrotum. 

The  cyst  of  the  sebaceou."  tumor  Is  greatly  inftiienccd  by  age,  being  generally  very 
thin,  HofI,  anrl  delicate  in  recent  cases,  and  nearly  always  very  thick,  tough,  and 
fibrous  in  nUt  oneK;  occasionally,  indeed,  fibro-cartiliigin<ius,  tlbro-plastic,  or  even 
calcilied.     Externally  the  cyst  is  rough,  and  more  or  less  intimately  adluMeuL  to  the 
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surrounding  i)art8,  while  internally  it  is  smootli  and  glistening,  not  unlike  the  inner 
surface  of  the  dura  luatiT.  Sni:ill  s;ics  nre  somctiiiic'H  observed  in  its  iutorinr,  and  I 
have  occasionally  scon  indiytinut  iiarliLluiiB  Hiruwii  across  it,  »o  as  to  give  il  a  kind 
of  multilocuhii'  apin-'artiiice. 

The  sebaceous  tuiiior  is  free  from  pain,  has  few  A'essels,  and  is  generally  very  tardy 
in  its  develo|ntic'iil,  «'xcept  when  the  cyst  reiiiaius  lui-  a  long  time  uncornnKUily  tiiin, 
when  it  may  lie  (iiiile  rapid.  I  liave  Ttevor  known  it  to  nianifost  any  maiiguanl 
tendency,  although  occasionally  it  inflames  and  tdcerates,  and  becomes  tlje  seat  of  a 
TerA'  fetid  discharge  It  originally  occupies  the  snlistaiice  of  the  skin,  but,  as  it 
increases  in  size,  the  cy^l  gnidunlly  pn>hes  its  way  lli rough,  so  that  tlie  connection 
between  thera  is  nUiraately  completely  lost.  Meanwhile,  the  skin  itself  is  remarkably 
attenuated,  and  often,  in  great  measure,  deprived  of  hair,  especially  on  tlic  scitlji, 
where,  particularly  in  cases  of  long  standing,  the  surface  is  frequently  very  hard. 
Here,  too,  the  stead}',  persisteut  pressure  of  sueli  a  tumor  occasionally  indents  the 
ekuil. 

The  degree  of  mobility  of  the  morbid  growth  is  extremely  variable,  depending 
upon  its  age  and  voluine,  but,  above  all,  npon  the  amount  and  laxity  of  the  cellular 
tissue  in  the  structures  in  which  it  is  develo|)cd.  Its  shape  is  ahnost  glolmljir,  except 
wlien  it  is  subjected  to  consideralile  pressirre,  when  it  is  alwaj-s  mure  or  loss  com- 
pressed or  flattened.  Its  most  common  sites  arc  the  face,  forehead,  and  scalp.  It 
is  also  met  with  on  the  Jicck,  eyelid,  shoulder,  back,  bnttocic,  and  scrotum,  I  have 
seen  two  cases  of  it  on  the  prepuce  of  small  boj's  who  had  been  circumcised 
according  to  the  rites  of  the  Jewish  Church,  It  very  rarely  occurs  ou  the 
extremities. 

The  number  of  sebaceous  tumore,  although  usually  small,  is  extremely  variable. 
Sometimes  there  is  only  one,  while  at  other  times  there  nmy  be  as  man}-  as  five  or 
six  on  the  same  person.  In  one  instance,  in  a  man  forty  years  of  age,  I  counted 
upwards  of  two  hundred,  mostly  upon  the  head,  face,  ami  neck,  where  they  nearly 
all  made  their  appearance  win  n  he  was  (juite  young,  soon  after  bathing  in  cold  water. 
They  were  of  the  meliceric  kin<l,  the  contents  of  iiuany  being  visible  at  the  eidarged 
and  partially  obstructed  follicle,  where  they  had  concreted  into  a  yellowish,  dirty, 
wax-like  substance.  They  were  of  a  globular  or  ovoidal  shape,  and  varied  in  volume 
from  a  pea  up  to  that  of  a  hen's  egg.  Several  cases  have  come  under  my  observa- 
t,ion  in  which  two  and  even  three  tumors  were  inclosed  in  oue  cyst. 

Childhood  and  adolescence  are  the  periods  of  life  most  liable  to  these  formations. 
I  have  met  with  a  number  of  cases  in  which  they  existed  cither  tiefore  birth,  or  came 
on  soon  after.  Such  growths  arc  by  no  means  uucommon  alKjut  the  eyebrows,  Ibre- 
iH'url,  and  temples,  and  their  contents  are  nearly  always  quite  soft  and  intermixed 
"^ith  hairs. 

Occasionally  thesQ  tumors  occur  in  several  members  of  the  same  family  ;  and  now 
amd  then  they  display  an  evident  hereditary  tendency,  as  in  a  case  under  my  obser- 
"vation,  in  which  the  disease  existed   upon  the  scalp  of  a  young  woman  of  twentj'- 

^ seven,  and  also  upon  that  of  her  father,  .n.  paternal  aunt,  and  her  paternal  grand- 
mother. The  tumors  were,  respectively,  Ironi  four  to  .seven  in  number,  and  varied 
in  volume  from  a  marljlc  to  that  oF  a  walnut.  Four  other  instances  of  a  similar 
character  have  come  under  my  notice. 
The  diagnosis  of  the  seliaceous  tumor  is  sufflciently  eas)%  Its  chronic  march, 
jadolenl  character,  soft,  doughy  consistence,  mobilitj',  and  j)ecultar  situation,  together 
^th  the  absence  of  enlargement  of  the  subcutaneous  A-eins,  and  the  normal  appear- 
joice  of  the  skin,  alw.aya  serve  to  distinguish  it  from  other  morbid  growths. 
The  only  remedy  for  this  variety  of  tumor  is  thorough  excision,  juit  a  particle  of 
the  cyst-wall  being  left,  otherwise  there  will  inevital>ly  be  repullulatlon.  When  the 
tumor  is  situated  u]>on  the  scalp,  a  single  longitudinal  incision  may  be  made  across 
it,  the  flaps  being  dissected  off  from  each  *;ide,  and  the  morbid  mass  lifted  out  liodily, 
without  exposing  its  contents.  In  fnct,  simple  enucleation  is  sometimeR  sntljcient. 
lij  most  other  regions,  however,  tlic  best  plan  is  to  lay  the  tumor  open  frrun  vvtlbin 
outwards,  turn  out  its  contents,  and  then  tear  away  the  cy.st.  If  the  inUguiiicnt 
disea-sed,  tlie  altered  structures  sliould  be  included  in  an  elliptical  incision.  When 
tnmor  of  this  kind  has  Ijcen  long  subjected  to  pressure,  a  tedious  dissection  is 
sometimes  re<iuireil  to  effect  its  removal.  However  performed,  the  oi>eration  should 
never  be  undertaken  without  d\ie  preimration  of  the  system,  as  1  have  re])eateilly 
known  it  to  be  followed  by  erysiijehis.     Ou  one  occasion,  I  removed  a  small  seba- 
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ceoirs  tumor  from  the  back  part  of  the  head  of  a  young  gentleman,  the  case  going 
oil  well  for  the  first  few  days;  then  erysipelas  set  in,  and  in  a  tliort  time  Ihiu  was 
followcil  liy  an  iiunn-nse  carlnutcle,  which  cauic  very  uear  prcing  fatal.  The  bleeding 
ufler  &uch  un  o])erutiuii  is  uemnlly  tritliug. 


k\S 


3.   nORN-lJKE  TVMORS. 

The  homy  tnmor  is  met  with  principally  in  those  regions  of  the  body  •wbich 
abound  in  papilla*  antl  sebaceous  rollicles,  as  the  face  and  forehead.  Of  aeventy-une 
cases  colketod  Ijv  Villeneuvc,  not  less  than  thirty -one  occurred  in  these  situutiou^ 
They  have  been  found  on  llie  lips,  the  ear,  the  penis,  and  the  serotuuj.  I  have  lu 
two  instances  seen  well-marked  horn-like  exci-escences  on  the  free  extremity  of  llie 
stumii  aller  ainpulaliou.     Several  such  growths  are  sometimes  observi-d  iu  the  same 

person.      Although  they  are   most  coni- 
Fig.  221.  niou  in  elderly  subjects,  I  have  met  with 

two  cases  in  children  un<ler  ten  years  of 
age.  They  secra  to  occur  with  nearly 
equal  frequeticy  in  botii  sexes. 

The  size,  8ha]ic,  color,  and  consistence 
of  the  horny  tumor  are  snbjt-ct  to  much 
diversity,  dei)ending  on  its  nge,  and  other 
circumstauccs.  A  length  of  three  to  six 
ijiehes  by  half  an  inch  to  an  inch  iu 
dinnieter,  as  in  tig.  2^1,  is  by  no  means 
nnrommon.  In  the  British  Mu.seum  there 
is  a  growth  of  this  description,  eleven 
itichrs  in  length  by  two  an<l  a  half  in 
circumference;  and  exampleg  of  a  still 
more  remarkable  uatnnr  have  l»een  re- 
ported by  authors.  In  that  cniious  iKKik, 
An  Kssay  for  the  Recording  of  Ilhislri- 
ous  Providences,  by  Increase  Mather,  are 
brietly  mentimied  t!ie  i>articulak^  of  the 
case  of  ii  *'  man  that  has  au  horn  growing 
out  of  one  corner  of  his  mouth,  just  like 
that  of  a  sheep;  from  which  he  ha*  cut 
seventeen  inches,  luid  is  forced  to  keep  it 
tycd  by  a  string  to  his  ear,  to  prevent  its 
growing  up  to  his  eye." 

The  tiliape  of  these  excrescences  is 
usually  conical,  l>eing  larger  at  their  ad- 
herent than  at  their  free  extremity,  which 
is  always  somewhat  tapering,  and  their 
direction  is  either  spiral,  lwi»ted,  or  bent, 
veiy  much  like  the  horn  of  a  sheep.  Jn 
a  case  recorded  in  the  New  York  Medical 
Repository  for  1><20,  an  enormoiLS  growth 
of  this  kind,  measuring  fourteen  inches 
iu  circumference  at  its  shaft,  cnusisted 
of  three  distinct  branches.  The  surface 
"Is  generally-  marked  by  rough,  circular  rings,  indicative  of  the  successive  steps  of 
their  develo[jment.  Now  nud  then  it  is  imbrioate<l,  knobbed,  or  covered  with  small 
pearl-colored  scales.  In  color  the  excrescences  vary  from  a  dinyy  yellow  to  a  dark 
grayish,  brown,  bronze,  or  black,  according  to  their  age.  and  tlie  amount  of  their 
exposure.  They  are  more  or  less  flexible,  and  of  a  firm,  fibro-oartilayinous  consist- 
ence. Their  internal  arrangement,  as  seen  on  a  section,  is  longitudinally  lamellated, 
ns  in  fig.  222. 

When  burned,  these  formations  exhale  a  characteristic  animal  odor.  They  arc 
chiefly  composed  of  albumen,  in  union  with  a  small  quantity  of  mucus,  phosphate  of 
lime,  and  chloride  of  sodium,  with  a  trace  of  lactate  of  .soda.  On  the  addition  of 
acetic  acid,  numerous  epidermic  scales  become  apparent,  with  all  the  characteristic 
properljes  of  such  structures.     Under  the  microscope,  the  minute  texture  of  these 
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growths  exTiJhits  cpitbolinl  cells,  which,  acconlin^  to  Erasmus  WiNun,  are  of  a 

duttvned  9lia|)e,  closely  coij(leiisc-(i,nnUi  here  and  tlierc,  fibrous  iti  their  arratigemetit. 

They  are  somewhat  larger  than  those  of  tiie  ei)itlermis,  and  possoaa 

nuolei,  for  the  most  part  of  uu  oval  shape,  their  long  diameter 

measuring  ^^V^i  ^^^  short  73V11  of  an  inch.     The  averaije  size  of 

the  flattened  cells  is  about  live  times  greater  than  tliut  of  the 

nuclei. 

Human  homfl  are  generally  connected  with  hypertrophicd  papilUi?, 
in  whieU  tliey  proliably  take  their  rise.  Their  develoi*meut  is  fre- 
Huently  directly  traeeal)lo  to  the  effects  of  chronic  intlattiniation, 
or  external  injury,  as  a  bum,  wound,  or  contusion.  When  fii-st 
observed,  they  are  quite  soft,  seniitt'ansparent,  and  inve.st,'d  by  a 
distinct  cyst,  which,  extending  over  their  base,  is  grail ii:dly  and 
insensibly  lost  upon  their  trunk.  Very  soon,  liowever,  the}'  Ixvonie 
hard,  and,  assuming  a  darker  hue,  thus  acquire  the  real  properties 
of  the  horny  tissue  as  it  exists  in  the  inferior  animals.  Thiir 
growth  is  always  very  tardy. 

Although  these  excrescences  sometimes  drop  off  spontaneously, 
a  euro  rarely,  if  ever,  follows  such  an  occurrence;  for,  as  tlie  matrix 
remains,  it  soon  becomes  the  starting-point  of  a  new  growth,  which,  pursuing  the 
same  course  as  its  predecessor,  may  eveiituall\-  acquire  a  similar,  or  even  a  gicater, 
bulk.  The  proper  remedy  is  extirpation,  the  whole  of  the  epigenic  cyst  Itt'ing 
included  in  two  elliptical  incisions,  tlic  edges  of  which  are  afterwards  carefully 
i»|.)pn>xiraate<l  by  suture  and  adhesive  strip?.  "When  the  oficration  is  thoroughly 
executed,  there  is  no  chauce  uf  a  recurreuce  of  the  morbid  product. 

4.  MOLLC8OOU8  TUM0H8. 

The  mollnscous  tumor  is  so  called  from  its  fancie<l  resemblance  to  the  knot  so 
often  seen  upon  the  bark  of  the  maple  tree.  When  fully  devulojied,  it  is  about  the 
iize  of  a  currant,  with  a  central  depression,  caused  by  the  peculiar  arrangement  of 
its  contents.  Usually  of  a  round,  oval,  elongated,  pcduncnIatL'tl,  or  w;dlet-sh;iiie,  it 
is  of  a  soft,  spongy  consistence,  of  a  rod,  reddish-brown,  or  dusky  yellowish  coI<»r, 
and  is  most  commonly  met  with  in  adults  and  elderly  subjects,  altlnnfgh  children 
are  by  no  means  exempt  from  it.  Occurring  upon  various  jiarts  of  the  body,  as  the 
face,  neck,  back,  shoulders,  nates,  and  extremities,  it  often  exists  in  such  immense 
numbers  as  to  constitute  a  veritable  molluscous  drntticsis.  From  the  fact  that  it 
Bomctimes  affects  several  members  of  the  same  family,  it  has  beeu  supposed  by  some 
t-o  be  occasionally  contagious,  or  communicable  from  one  person  to  another  by 
aetual  contact;  an  idea  which  derives  countenance  from  its  ra[)id  and  consentaneous 
development  in  some  of  these  cases.  Of  its  jircdisposing  and  exciting  causes 
nothing  is  known.  The  immediate  influence  under  which  it  is  developed  is  inllani- 
ination  of  the  sebaceous  glands,  leading  to  a  rapid  secretion  of  their  pwuliar  Huid, 
■^A'hich,  accumulating  in  their  interior,  presses  their  walls  asunder,  and  gives  them  a 
lobulated  a|ipearance,  as  is  rendered  evident  on  a  section  of  them.  Dr.  I5eale  is  of 
<-jpinion  that  the  growth  cssentiall}'  consists  in  an  alteration  of  the  hair  follicles  and 
liyix^rtrophy  of  the  dermoid  tissues. 

Tiic  contents  of  the  utkiIIuscous  tumor  arc  made  up  mainly  of  epidermic  scales, 
"S,tt  union  with  ovoid,  oblong,  or  cuboid  cells,  heaped  together  like  a  pile  of  eggs,  and 
«tccu{»ied  either  by  granular  matter,  oil  globules,  or  a  peculiar  homogeneous,  unde- 
^  ~^rinined  substance. 

B  Left  to  themselves,  nrjolluscous  growths  are  very  liable  to  pass  into  ulceration,., 
^L^snerally  beginning  at  their  summits,  and  gradually  progressing  until  their  con- 
^HSnttt  are  completely  discharged,  when  the  parts  usually  readily  heal.  Occasionally 
^^  Hliey  are  invade«l  by  gangrene,  which  may  extend  so  deei)ly  into  the  subjacent  tissues, 
aa  to  lead,  in  the  event  of  recovery,  to  disfiguring  sears.  Finally,  cases  occur  in 
which  the  tumors  are  atrophied,  or  transformed  into  little  pendulous  wart-like 
eicresccnces. 

The  ft't'ctmrnt  is  best  oonrliicled  with  toptea!  stimul.^nts,  of  which  the  most  efllca- 
ciona  are  tincture  of  iodine,  aeid  lutrate  of  mercury,  siilphati>  of  copper,  cldoride  of 
Kinc,  ami  chromii-  aci<l,  ail  more  or  less  diluted,  the  object  being  to  procjiice  a  sorbe- 
lacient  rather  than  an  escharotic  impression.     It  will  generully  be  found  that  brush- 
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iiig  the  sniTace  of  the  tumor  freely  ont-c  a  day  with  tincture  of  iodine  will  not  O'xUy 
piouiptly  tirrest  its  ik'vcl(»iimfiil,  but  rapidly  i^roinotu  its  removal.  Laj'iug  uixfO  -ti^^ 
morbid  growth,  and  touching  the  raw  surface  slightly  with  llie  solid  nitrate  of  gil ^^-tf 
is  sometimes  very  beneficial.  The  most  expeditious  method  of  nil,  however,  rrA  <(fg 
especially  if  it  has  a  narrow  pedicle,  is  to  cut  it  away  with  the  knife,  or  to  strw:*^),. 
late  it  with  the  ligature. 

Constitnlional  treatment  is  not  to  be  neglected.  Occasionally  the  mollusc fiog 
tumor  disap|)cars,  in  ijrcat  degree,  if  not  entirely,  simply  under  the  intluence  o/a 
cliHiige  of  air,  a  jiidicKnisly  regulaleil  diet,  and  attention  to  the  boMels  and  secrotiyo* 
Whoii  tlie  general  lieallh  is  much  disordered,  it  should  l)e  amended  by  suiljdile  muio 
dies.  Cleanliness  is  of  great  iujjjortauce.  When  there  is  a  scorbutic  stale  of  tLc 
blood,  Iron  and  quiuiue,  with  subacid  drinks  autl  vegetables,  are  indicated.  Ariiiaiic 
has  sometimes  been  serviceable  iu  the  earlier  stages  of  the  disease. 


6.   MOLES. 

Moles  are  congenital  spots,  occurring  upon  various  portions  of  the  external  sur- 
face of  the  body,  usually  of  a  dark,  grayish,  blackish,  tawny,  or  brownish  color,  and 
closely  covered  with  short,  thick,  almost  brts-Uy  hairs.  They  project  somen  hat  above 
the  snrrojinding  level,  are  usually  a  little  harder  than  the  natural  skin,  and  are  of 
various  forms,  of  whieh  the  round  and  oval  are  the  most  frequent.  Some  persons 
are  remarkahly  liable  to  the  formation  of  moles,  and  it  is  then  not  uncommon  to  see 
them  scattered  over  dill'erent  parts  of  the  body.  The  face,  shoulder,  neck,  and  ariM 
are  their  rnosl  frequent  seats.  In  size  they  range  from  a  three-cent  piece  to  lliat  of 
a  diUner-pIate. 

These  spots  are  duo  to  pigmentation  of  the  soft,  mucous  layer  of  the  epidermis 
and  of  the  dermis,  with  hypertrophy  of  the  latter  and  its  papilhe,  and  hyperplasia  of 
the  hair  follicles. 

Living-continued  local  irritation,  as  that  caused  by  friction,  pressure,  or  want  of 
(U-anliness,  may  occasiun  ulceration  in  these  hodies,  but  generally  tlic^'  remain  jwr- 
I'ectly  stationary  and  innocuous.  Not  long  ago,  I  excised  from  the  back  part  of  the 
arm  of  a  gentleman  of  upwanis  of  eighty  a  mole  wliich  had  been  a  source  of  annoy- 
ance to  him  for  thirty  years.  It  had  latterly  become  ulcerated,  had  often  bled,  and 
was  the  seat  of  a  ver^'  fetid  discharge.  It  was  included  in  an  ellii»lical  incision,  the 
part«  healing  kindly,  ami  there  heing  no  return  of  the  disease.  Moles,  like  beallbj' 
structure,  rany  take  on  maligiiiint  action,  the  most  common  of  which  is  the  epithelial. 

M"los  only  become  tlic  subjects  of  surgical  interference  when  they  cause  serious 
disfiirurcment,  or  when  they  pass  into  ulceration.  It  has  been  proposed  to  get  rid 
of  them  by  mild  caustic  applications,  as  Vienna  paste,  chromic  acid,  or  chloride  of 
zinc;  but  as  such  a  procedure  might  be  followed  by  keloid,  the  liest  plan  always  is 
to  use  the  knife,  the  morbid  structures  being  included  in  an  elliptical  incision,  the 
e<lge8  of  which  are  afterwards  healed,  if  possible,  by  the  first  intention. 

6.   HYPERTROPirr  OF  THE  8KTN. 

Hypertrophy  of  the  skin,  deraiatolj  sis,  or  pachydermatocele,  occurs  chiefly,  if  not 
exclusively,  as  a  congenital  atleclinn.  It  is  characterized  b}-  a  soft,  penduluus  con- 
dition of  the  skin,  which  hangs  oil"  in  loose  fokls  from  the  surface  to  whicli  it  is  natu- 
rally attached,  as  if  it  had  been  stuck  on  without  any  special  object.  In  all  other 
respects,  the  integument  is  apparently  ]H'rfectly  normal,  there  l>eing  not  the  slightest 
alteration  of  color,  consistence,  or  structure,  at  least  so  far  as  we  are  enabled  to 
judge  from  inspection.  The  most  common  sites  of  hypertrophy  of  the  skin  are  the 
nates,  scrotum,  prepuce,  and  vulva.  The  most  remarkable  example  that  I  have  met 
with  cn'curred,  as  a  congenital  vice,  on  the  back  of  the  neck  of  a  female  child,  up- 
ward-^ of  a  year  old,  the  iuteginncnt  forming  a  large  pendulous  m.iss,  of  a  doughy, 
inelastic  feel,  extending  from  ear  to  ear,  .'lud  causing  a  very  unseemly  deformity. 
Tlie  ehild  was,  in  other  respects,  well  formed. 

When  the  Iiypertrophied  integument  forms  an  ansightly  mass,  or  when  it  proves 
inconvenient  by  its  bulk,  it  should  be  included  in  an  ellipticjd  incision,  care  being 
taken  not  to  cut  away  so  much  of  the  skin  as  to  interfere  with  reunion.  If  the  tumur 
is  very  large,  and  the  patient  of  tender  age,  recourse  to  the  knife  slioidd  lie  ptwl- 
poncd  until  the  constitutional  stamina  ai-e  suOlciently  developed  to  cnablu  the  child 
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to  bear  the  shock  attendant  upon  so  severe  an  operation.     Special  pains  should  be 
taken  to  gimnJ  ngainst  bi'ini»rrliagL-,  wliich  miglit  nilu-iwiso  he  profuse. 

A  species  of  I13  perli<tpliy  <»r  llie  skin,  preseiiliug  itself  as  a  ilistiuct  |)endulous 
tumor,  either  congenital  or  acquiieil,  oeensiojcilly  ucitiiH  in  diHerenl  rej^ioiis  of  tlii' 
botly.  Var3"ing  in  size  from  n  sinall  pcii  tu  that  tjf  n  fill>ert,  or  evt-n  a  body  t>f  larue 
hulk^  it  is  of  a  soft,  im-hustic  consistence,  free  from  pain  and  discoloration,  mid 
usually  attached  by  a  narrow  footstalk.  Several  such  excresceuces  are  sonietiuK-s 
foinid  on  the  same  individual.  Tlie  ^r«)wtli  is  composed  esst'iaially  of  dernioi<l  and  cftii- 
nective  tissues,  and  nevt-r,  so  far  as  I  know,  takes  on  malignancy.  The  only  reniedy 
is  removal  with  the  knife,  scissors,  or  ligaturu. 

7.   ELEPHANTIASIS. 

Arabian  elephantinsis,  Egyptian  sarcoccle,  tropical  bncnemia,  spargosis,  or  the 
glandular  discnse  of  Barliadoes,  as  it  is  variously  denominated,  altbongli  uncommon 
in  this  country,  deserves  passing  notice,  not  less  on  account  of  the   hideous  tle- 
fonnity  whivh  it  induces  tlian  its  obstinnte  and  intractable  character.     The  favorite 
seat  of  this  singular  disease  is  the  leg,  wiiicli 
oquirea  an  enormous  volume  and  a 
grotesque  appearance,  causing  a  strik- 
ing resemblance  to  tlie  leg  of  the  elephant, 
whence  its  name.     It  is  not,  however,  con- 
fined to  this  part  of  the  body;  on  the  con- 
trary, it  is  liable  to  occur  in  various  organs, 
piirlicidarly  the  scrotum,  prepuce,  find  pu- 
ilrudtnn,  which,  in  consi(]nence,  somi'timcs 
acipdre  an  enormgus  bulk,    A  tumor  of  this 
kind,  presented  to  uje  bj  Ilr,  Hozeman,  and 
runiovt»<l  by  him  from  the  genital  c>rgjnis  of 
a  negro,  weighed   forty  pounds;  and  Clot- 
Bey   extirpated   one,  occupying   a   einiilnr 
situation,  which  weighed  one  hnndn-d  and 
ten   pounds.      The   adjoining  cut,  fig.  223, 
taken    from  a  clinical   case,  affords  a  good 
illustration  of  elc|ilianliasis  of  tlie  foot  and 
l<'g.     The  enormous  bulk  which  the  lower 
extremity  ma)'  attain  in  this  disease  is  well 

srhown  in  a  case  recently  reported  by  Dr.  Isaac  Smith,  of  Massachusetts,  In  which 
1  :»e  wi'ighl  of  the  limb  after  ampiitatinu  exceecU'il  one  humlred  iinnnds.  Dr.  Canio 
«.han  bus  recorded  a  remarkithlc  cxamijle  of  elephantiasis  of  the  bead,  face,  ears,  and 
Xieck  in  a  woman  of  forty-four  years  of  age. 

The  disease  is  met  with  iu  both  sexes,  bub  much  oft^^ner  in  males  than  in  females; 
it  occurs  in  various  races  of  men,  and  fre(|iient!y  begins  at  an  early  aye,  all  hough  it 
as  most  common  in  young  adults.'  In  this  country  and  in  Kurope  the  ntlection  is 
'^•ery  rare,  but  in  certain  parts  of  Asia,  Africa,  Syria,  Arabia,  Egypt,  and  the  West 
Jiidies  it  is  extremely  jirovalcnt,  and  sitmetimes  even  etidcmic. 

Of  the  causes  of  ekpiijintinsis  nothing  satisfactory  is  known.  The  disease  is  evi- 
«3oiitly  of  an  inflaminalory  character,  but  how  this  is  brought  abnut  we  are  entirely 
i);i)oraiit.  It  has  lu-en  supposed  that  it  is  owing  to  mi  obstruction  of  the  priuci|>fll 
"\eius  of  the  affected  parts,  impeding  the  return  of  blood,  and  thus  creating  conges- 
lion  and  irritation,  followed  by  plastic  exudation  in  the  interstices  of  the  cntaueous 
ainil  cellular  tissues.  From  the  fa<-t  that  attacks  of  erysipelas  are  not  uurommon 
in  the  earlier  stages  of  the  disease,  or,  ratlier,  tliat  this  ntfeetion  not  nnfivniiontly 
pivcedes  the  outbreak  of  elephantiasis,  it  has  been  imagined  that  it  is  esst-ntially 
dependent  upon  the  disturbance  which  it  occasions  in  the  nntrilive  and  secretory 
functions  of  the  parts.  Others,  again,  have  been  led  to  eonclinle  that  the  malady 
essentially  consists  in  an  iiitlammalion  of  the  lymphatic  vessels,  attendwl  with  plastic 
deposits  within  and  around  these  vessels,  and  in  the  lymphatic  glands,  whereby  their 
calltter  is  choked  up,  and,  as  a  necessary  consequence,  their  contents  are  prevented 
from  discharging  themselves  into  the  thoracic  duct.  This  view  is,  on  the  whole, 
extremely  plausible,  for  it  really  comprises  all  the  cardinal  elements  of  a  consistent 
theory,  whieh  the  others  do  not.  That  there  is,  in  this  disease,  serious  mechanical 
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obstrut'tion  of  some  kind  or  other,  is  tmquestioiinble,  antl  I  know  of  none  that 
be  more  likely  to  |>ro(hic'e  such  ii  result  than  conipressioii  of  the  lymphatic  vessels. 
If,  then,  it  is  allownbh',  in  the  existing  state  of  the  science,  to  frame  a  doclrine  in 
respect  to  the  oriirin  of  an  atfectiou  bo  oliscure  as  elephantiasis  is  acknowledged  to 
be,  we  may  conoliule  tliat  it  is  an  iuflanimation  of  tlie  absorlients,  attended  with 
oiistruction  of  their  caliber,  and  deposits  of  lymphoid  cells,  which,  becoming  grad- 
ually organized,  nio  ultlitiatoly  convoitcd  into  an  analogous  fibrous  tissue,  therehy 
completely  changiug  the  character  of  the  primitive  structures,  especially  the  cutanea 
0U8  and  cellular. 

Dissection  shows  that  the  epidermis  in  this  disease  is  very  much  thickened,  rugose, 
and  so  firmly  adherent  as  to  come  ofl"  with  dillkiillj-.  The  cutis  is  ol  a  whitish 
color,  striated  in  its  texture,  and  very  liard  and  dense,  cutting  almost  like  the  rind 
of  bacon.  In  many  cases  it  is  Irnin  a  quarter  of  an  inch  to  half  an  inch  in  thick- 
ness.  The  papillje  are  enorramiNly  liypertrophicd,  and  of  an  elongated  sh»j)e.  loiTning 
large  bodies  which  stand  off  pruuiincntly  from  the  substance  of  the  true  skin.  Tha 
cellular  tissue  is  completely  clianged  in  its  character;  its  areolce  are  obliterated, andl 
their  place  is  supplied  by  u  dense,  inelastic,  fibroid  substance,  exhibiting  none  of  ibfl 
properties  of  the  niiginnl.  In  elephantiasis  of  the  leg,  the  muscles,  compressed  by 
lh«'  new  matter,  and  ih|irived  of  activity,  are  foun<l  to  be  wasted,  pale  and  io  a  state 
of  fatly  ilegenerrttion.  The  bloodvessels  arc  generally  very  much  enlargo<l,  and! 
thickened,  and  hence,  when  an  attempt  is  made  to  extirpate  the  morbid  mass,  oM 
when  it  occupies  the  genllal  organs,  tremendous  hemorrhage  is  to  be  expected.  It) 
some  cases,  however,  the  larger  veins  are  obliterated,  especially  in  elephantiasis  ol 
the  lower  extremity.  The  principal  ner\'es  have  a  white,  flattened  appearance,  an<| 
are  sometimes  apparently  augmented  in  size,  forming  true  neuromas.  Under  thq 
microscope  the  newly  formed  tissue — that  upon  which  the  increased  volume  of  tbd 
affecte<I  parts  essentially  depends — is  found  to  be  unifonnly  composed  ol  free  oucleL 
cells,  and  fibres,  in  every  stage  of  development,  precisely  similar  to  those  of  a  fibroi(^ 
tumor,  properly  so  called.  The  develo|uuent  of  lymphoid  cells,  forming  thick  sheatbi 
around  the  vessels,  is  in  some  instances  very  striking. 

The  symptoms  are  variable.  Otkni,  if,  indeed,  not  generally,  the  disease  comes  oa 
suddenly  and  unexpectedly,  without  au}-  apparent  local  or  constitutional  cause.  Ai 
times,  however,  its  develoi)ment  is  directlj' traceable  to  local  injurj^.as  *»  blow,  sprain, 
or  contusion;  and  in  qnite  a  niuubcr  of  cases  it  has  seemingly  followed  upon  the 
protracted  immersion  of  the  parts  in  cold  water,  the  occupation  of  the  individual 
compelling  him  to  pursue  such  a  habit.  The  symptoms  are  at  first  of  an  inflamma- 
tory type  ;  the  affected  surface,  red  and  painful,  pits  on  pressure,  and  imparts  a  nwlu- 
lated,  cord  like  sensation  to  the  finger;  the  snbcutaneous  cellular  tissue  is  hard  and 
infiltrated  ;  anil  the  movements  of  the  diseased  structures  soon  become  stitT,  awk- 
ward, and  embarrassed.  Sometimes  red  lines  or  streaks  extend  along  the  course  of 
the  lymphatic  vessels,  as  high  up  as  tlie  nearest  glands,  which  are  tbemsclvea  more 
or  less  tender  and  swollen.  Considerable  fehrile  commotion  is  generally  present^ 
but  this  soon  subsides,  and  the  disease  gradually  lapsus  into  a  chronic  state,  which) 
ofteu  ceases  onl^-  with  t!ie  patieut's  life. 

The  fliagnosis  of  elephantiasis  is  unmistakable,  as  there  is  no  other  afTection  wlucl| 
bears  any  resemblance  to  it.  Once  seen,  it  can  ne^er  be  forgotten.  The  part  is  not 
only  enlarged,  but  enormously  increased  in  weight  and  consistence;  it  feels  heavy 
and  cumbersome,  and  is  as  hard,  dense,  unyielding,  and  rough  as  the  leg  of  the 
animal  from  tlie  resemblance  to  which  it  has  derived  its  name.  The  surface  of  the 
skin,  usualU'  much  darker  than  natural,  is  fissure*!,  grooved,  nodulated,  or  tuberciw 
lated,  and  completely  depriAed  of  its  normal  sensihility.  Sores  occasionally  forcB 
upon  it,  and,  gradually  spreading  in  diameter  and  depth,  add  greatly  to  the  local 
distress.  Sometimes  small,  hard,  shining  scabs  exist,  not  uidike  those  of  ichtbyosia. 
The  chronic  march  of  the  disease,  the  remarkable  deformity  of  the  atfeoted  pnrtS|, 
and  the  pccidiar  conditiim  of  the  skin,  will  always  prevent  it  from  being  confoumleti 
with  aniisarca,  the  only  lesion  which  bears  any  reseinblance  to  it. 

The  disease,  once  fully  established,  may  remain  completely  stationary  for  ye.nr8,  of 
even  during  the  remainder  of  life,  or  it  may  go  on  gradually  increasing  until  the 
affected  parts  have  acquired  a  volume  and  a  weight  many  times  beyond  the  nalnrall 
state.  Kven  under  these  circumstances,  however,  the  suffering  is  chiefly  of  a 
chanical  character,  the  general  health  often  continuing  gnnd  to  the  last.  It  is 
in  fact,  when  iutraetabic  ulcers  form,  and  there  is  an  abuutlaut  discharge  of  pus  J 
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tlie  constitution  is  likely  to  give  way  under  the  local  drain  and  irritation.  The  prog- 
nosis 18  of  course  most  nnfnvorable  in  those  coiiuliios  where  tlic  lUseasc  i^  ^-iKk-niio; 
in  Euroi)e  and  the  United  States,  where  it  occurs  only  as  a  spora<lic  utiet'tion,  very 
few  die  of  it. 

There  is  a  form  of  elephantinsia  to  which  the  term  na?voiil  \s  strictly  applicable,  as 
it  consists  essentially  in  an  cnlartreiiient  nf  tlic  altcctpd  parts,  cnnsc>l  bv  the  pre  icnce 
of  a  great  <iuanlity  of  dense  cdiultir  tissue,  itilnitl  with  venous  striicttires  of  a  cav- 
ernous character,  with  uumeroms  nicshest  not  unlike  tlie  cavernous  structure  of  the 
penis,  of  variai)ie  size  and  shape,  sonic  being  very  fine  and  delicate,  and  others  equjd 
t,o  the  volume  of  a  small  marble.  The  disease  is  always  conf;cuital,  and,  like  ordi- 
Tiary  elephantiasis,  is  generally  attended  with  excessive  deformity,  its  most  common 
site  l»eiug  the  lower  extrenutj'.  Tlie  skin  is  thfrkcncd,  rugose,  vtoy  dense,  nnd  mons 
or  less  tulK-rcuIated.  The  tumor  can  he  diminislu-d  by  pressure,  but  tmnu'diately 
returns  to  its  former  Indk  when  thp  pressure  is  removed.  The  principal  veins  an<l 
arteries  of  the  part  are  generally  somewhat  enlarged. 

The  treatment  of  elephantiasis  is,  at  best,  very  unsatisfactory,  however  early  it 
XDay  he  commence<l,  or  however  perseveringly  and  judiciously  it  may  be  conducted. 
"Regarding  the  disease  as  essentially  consisting  in  intlam million  of  the  lymphatic 
A'essels,  or  of  these  vessels  and  the  veins,  the  most  rational  plan  of  treatment  that 
suggests  itself  is  the  antiphlogistic,  of  which  leeching,  blistering,  and  the  applica- 
tion of  tincture  of  iodine  are  among  the  more  important  and  reliable  means.     The 
object^  in  the  first  instance,  should  be  to  reduce  lor-al  action,  in  onler  to  prevent 
subversion  of  structure.     Hence  the  sooner  these  remedies  are  ai>plied,  the  more 
likely  will  the}'  l>e  to  effect  resolution.     As  a  sorlfcfacient,  no  article  holds  out  such 
strong  hopes  of  relief  as  tuicture  of  iodine,  used  either  pure  or  variously  diluted  to 
suit  the  exigencies  of  each  particular  case.     It  not  only  i»romotes  Ihe  removal  of 
etfused  fluids,  but  produces  a  powerful  revulsJA-e  and  nutiphlogistic  ad  ion,  and  shouM 
be  employed,  steadily  and  persistently,  fur  many  months  together.     The  effects  of 
the  treatment  will  be  greatly  augmented  if  the  parts  be  occasionally  scarified,  to 
relieve  engorgement,  kei»t  at  rest  in  an  elevated  jjosition,  and  well  bandaged,  strapped, 
or  meclianically  compressed.     Inunction  with  very  dilute  ointment  of  biniolidc  of 
mercury  also  sometimes  proves  highly  fK'ucficial;  and,  in  the  earlier  stages  of  the 
complaint,  lotious  of  acetate  of  lead,  hyilrochloirate  of  ammonia,  and    of  rectified, 
spirit,  are  worthy  of  trial,  especially  if  there  is  much  pain,  with  a  tendency  to  rapid 
effusion  and  organization. 

Constitutional  treatment  is  not  to  be  disregarded.  The  action  of  local  remedies 
will  be  greatly  promoted  by  a  restricted  diet,  by  the  occasional  use  of  a  brisk 
cathartic,  and  by  the  steady  inllncnce  of  saline  and  antimonial  medicines,  with  a 
few  grains  of  calomel  every  night  at  bedtime,  until  slight  ptyalism  is  induced. 
LEven  general  bleeding  might  be  adA-antagconsly  employed  at  the  beginning  of  the 
treatment,  ])ro%'ided  there  is  a  robust  and  plethoric  state  of  the  system. 

When  the  malady  has  attajncd  an  extraordinary  degree  of  development,  or  has 
gone  on  for  many  years  progressively  increasing,  or  has  remained  stationary  for  a 
long  time,  no  treatment  at  present  known,  not  even  ligation  of  the  principal  arteries 
of  the  affected  tissues,  will  be  likely  elfectually  to  eradicate  the  disease,  or,  more 
properly  speaking,  to  enable  the  parts  to  resume  their  primitive  condition.  All 
topical  and  general  means  are,  under  such  circumstances,  absolutely  unavailing;  ami 
the  utmost  that  can  reasonably  be  expected  from  cutting  off  the  supply  of  blood  to 
the  part  is  a  diminution  of  its  size,  not  complete  restoration  of  its  normal  condition- 
Professor  Carnoch  an  deserves  great  credit  for  the  laudable  effort  he  has  made,  in 
Bcvcr.ll  cases  of  elephantiasis  of  the  leg,  to  arrest  the  morbid  growth,  and  ultimately 
wuse  its  absorption,  by  ligatitm  of  the  femoral  artery ;  but,  although  his  patients, 
three  in  number,  were,  from  all  .accounts,  nmch  betietitcd,  it  is  questionable  whether, 
[in  »ny,  a  complete  cure  has  been  effected.  In  1S57,  I  was  present  at  tlie  Philadelphiii 
Dospital,  when  Dr.  Campbell,  then  surgeon-in-chief,  performed  an  o[>cr:iition  of  this 
'kind  upon  a  negro,  about  fifty  years  of  age,  who  had  long  been  afflicted  with  this 
Complaint  in  one  of  his  legs;  but  the  result  was  not  at  all  encouraging.  I  saw  the 
Bian  occasionally  afterwards  for  many  months,  and  during  my  last  visit  to  him,  more 
than  a  year  after  the  operation,  the  limb  had  not  undergone  any  material  change, 
either  in  volume  or  consisteuce.  Indeed,  such  a  proretbire  could  hardly  be  expected 
to  eventuate  favorably,  when  we  take  into  consideration  the  excessive  transformation 
of  the  parts  and  the  astonishing  enlargement  of  the  branches  of  the  femoral  artery. 


Tlie  operation  miglit,  if  porfnrrnnd  early  in  lli«-'  lUsoaso,  ninl  if  conjoiner]  with  thr-  use 
of  soHit'lVificDts  and  itir  Im ml. •!<;{',  hv  woriliy  of  furllHT  trial,  luit  its  iniHscriininiilv 
emjilnynnMit  is  i-t^rtfiinly  not  to  lie  fcjintncnded.  Severnl  cases  have  been  ivportctl  by 
Uofoiir,  Vanzetti,  an<l  others,  in  whi<  li  a  cure  of  tliis  disease  is  saifl  to  hav<«  lieeo 
erti'ctcd  hy  diminishing;  the  supply  of  lilt>od  in  the  affected  structures  by  conipressioii 
of  the  femoral  arterj". 

Since  Dr.  Carnochiin  perforojed  his  first  oj)eralion  for  the  cure  of  this  affection,  in 
1851,  a  number  of  other  cases  have  occurred.  Dr.  George  Fischer,  of  Hanuover,iti 
1><69,  published  a  lal'le  of  21  cases,  including  one  of  elephantiasis  of  the  neck,  face, 
and  ear«,  of  which  onl3'  4  were  positively  known  to  have  terminated  feuccessfully. 
Among  the  failures  were  3  relapses,  2  deaths,  and  1  amputation,  on  accotnit  of  gan- 
grene of  the  lindj.  l>r.  Bauer  recently  had  an  instance  in  wiiich  the  ligation  of 
the  femoral  artery  had  been  followed  by  marked  relief  at  the  time  it  was  reported, 
several  n)oiith>'  after  the  operation.  How  tVir  these  cases  were  benefited  by  the  asso- 
ciated ti-eatmeut,  as  compression  and  sorbefacient  lotions  and  unguents,  is  a  point 
which  does  not  seera  to  have  been  well  considered.  Jn  Dr.  C'nrnochan's  patient,  a 
woman,  forty-four  years  of  age,  alfected  with  elephantiasis  of  the  head,  face,  ears, 
and  necU,  only  a  partial  cure  was  etl'ected  by  the  ligation  of  both  primitive  carotid 
arteries  after  an  interval  of  six  months.  In  three  cases  of  elephantiasis  of  the  leg 
treated  by  ligation  of  the  femoral  artery,  by  Mr.  Fayrer,  of  India,  one  died  of 
liyeinia,  and  in  the  other  two  no  permanent  Ix'nefit  accrue<l  from  the  operation.  Dr. 
McGraw,  of  Detroit,  was  unsuccessful  in  a  eiuiihir  case. 

When  the  diseased  mass  is  very  large,  greatly  incommoding  by  its  weight  and 
bulk,  and  entirely  unamenable  to  treatment,  the  only  resource  is  removal  with  the 
knife.  If  it  occupy  a  limb,  ampntatiou  will  be  both  safe  and  easy;  but  if  it  involve 
the  scrotum,  penis,  or  pudendum,  excision  may  not  only  be  very  diflicult,  but  exceed- 
ingly y>erilous,  life  being  euflangcred,  in  the  first  instance,  by  shock  and  hemorrhage, 
and  allerwards  by  erysipelas,  pyi'niia,  and  cxliausting  suppuration.  Undue  loss  of 
blood  may,  in  such  cases,  occasiKinall}-  be  prevented  by  elevating  and  firmly  compress- 
ing the  tumor  prior  to  the  operation. 

The  treatment  of  the  mevoid  form  of  the  disease  must  be  conducted  upon  the  same 
general  principles  as  that  of  ordinary  elcphautiasis.  The  result  is  usually  uusati^- 
factory. 


8.   KELOID  Tr.MDES. 


The  keloid  tumor,  so  called  from  its  fancied  reseml>lance  to  a  crab,  is  an  affection 
of  the  skin,  first  accurntely  described  by  Alibert,  in  his  ti*eatise  on  cutaneous  dis- 
eases, in  l8lO.  It  is  characterized  by  the  existence  of  hard,  semi-elastic,  prominent 
excrescences,  of  a  cylindrical  or  rounded  form,  more  or  less  discolored,  ami  the  sent 
of  an  uiiplea»>ant  itching  sensation.  Processes,  roots,  or  branches  usually  extend 
from  it  into  the  neighboring  parts,  the  whole  looking  very  mnch  like  the  cicatrice  of 
a  burn. 

The  disease  is  generally  described  as  being  extremely  infrequent;  but^  judging  from 
my  own  experience,  thici  is  not  the  fact.  I  have  jiotes  of  at  least  thirty  cases,  and 
many  more  have  come  under  my  observation  of  which  I  have  neglected  to  keep  a 
record.  It  occurs  in  .til  grades  of  society,  in  both  sexes,  in  nearly  all  parts  of  the 
body,  and  at  almost  all  periods  of  life.  I  have  seen  it  at  three  years  and  a  h:ilf,  ami 
repeatedly  after  the  age  of  sixty.  A  numher  of  my  patients  were  negroes;  but 
whether  they  are  more  subject  to  the  disease  than  whites  1  am  unable  to  allirm, 
although  this  is  highly  probable. 

Tlie  exciting  causes  of  keluid  are  not  always  the  same.  It  sometimes  arises  spon- 
taneously, and  is  Uien  very  liable  to  show  itsilf  in  various  parts  of  the  body,  as  if 
the  individual  was  laboring  tmder  a  veritable  kehtid  diathesis,  as  in  two  reuiarkablo 
examjiles  uuiler  my  observation.  In  general,  keloid  succeeds  to  some  local  injnrj, 
sometimes  of  a  severe,  but  more  commonlj-  of  a  trivial,  character,  as  a  scratch,  punc- 
ture, or  abrasion.  In  four  of  my  cases  it  supervened,  respectively,  upon  the  opera- 
tion of  cupping,  the  application  of  a  lilister,  the  contact  of  nitric  acid,  and  the 
cicatrices  lelY  by  smallpox.  In  anotlier  instance  it  broke  out  up<m  a  vaccine  scar. 
Id  a  young  lady  of  seventeen,  it  wns  iirodueed  hy  the  npiilication  of  caustic  potassa, 
employed  for  destroying  an  enlarged  lymphatic  gland  of  the  neck.  In  sevend  eases 
it  foll'Mved  upon  the  extirpation  of  tumors.     Thus,  au  elderly  lady  ft'om  whom  I 
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removed  the  right  mammary  fl;lan<i,  two  wfll-m:irked  keloid  g^rowths  came  on,  rooh 
after  the  oi>eration,  at  tlie  site  of  two  small  iucisiotis  lujuiu  to  etise  one  of  the  hnjis 
with  a  view  to  more  accurate  ajvproxiiuation  ;  and  the  occiirrunee  of  tlie  disease 
after  the  ahlatiou  of  keloid  timiors,  l>olh  at  the  Hue  ul'  union  of  the  edges  of  the 
vouud  and  at  the  parts  tniubiixed  by  the  pins  used  for  ihe  twisted  suture,  is  fnmiliar 
to  every  surgeon.  The  most  eouiinoii  e.iuses,  however,  of  keloid,  so  far  us  my  ohser- 
vation  extends,  are  hums  and  scalds,  the  great  majority  of  the  eases  that  have  come 
under  my  notice  haviuii  heen  jjrothiccd  in  tins  way. 

The  period  which  intervenes  In'tween  tlie  oceurrence  of  the  exciting  cause  and  tlte 
actual  developuient  of  the  disease  is  altogether  uncertain ;  in  many  cases  it  is  very 
short,  not  exceeding  a  few  weeks,  or,  nt  furthest,  a  few  nirmths;  on  the  other  hand, 
however,  the  time  is  occasionally  much  longer.  In  several  of  my  eases  the  tumors 
had  acquired  a  large  bulk  in  the  space  of  n  single  year.  Once  fairly  commenced,  the 
disease  generally  proceeds  with  marked  rapidity,  especially  when  it  is  traumatic;  the 
same  is  also  true,  though  not  so  generally,  when  it  arises  spontaneously.  Thus,  in 
an  instunce  recently  under  my  observatioii,  an  immense  numln-r  of  Jhese  exereseeiioes 
apjx;ared  spontaneously  upon  dilferent  parts  of  the  body  within  a  few  inoiilhs  after 
tbe  first  manifestation  of  the  morbid  action. 

The  peculiar  external  characters  of  keloid  will  readily  he  understood  from  tlie 
aanexeii  ilrawing,  fig,  224,  taken  from  a  patient  of  mine,  a  cohu-ed  man  upwards  of 
fifty  years  of  age,  whose  body  was 

literally  covered  with  growths  of  Fig.  324. 

this  kind.    They  were  paiticularly 
nucuerous  on  the  neck  and  trunk, 
botb  in  front  and  behind,  ami  also 
on  tlic  shoulders  and  arms,  while 
thts  forearms,  hands,  and  lower  ex- 
tremities were  entirely  free  from 
tilt; til.     In  size  they  r.onged  from 
a  sinaU  Lima  bean  up  to  that  of  a 
sausage  from  six  to  eight  inches 
in  length.  They  were  of  all  shapes ; 
suu3«  round  or  cylindrical,  some 
elongated  and  flattened,  .some  an- 
gular, some   crucial,  some   crab- 
like or  full  of  processes,  roots,  or 
prongs;  in  short,  nature  seemed 
y>    have  exhausted  her  ingenuity 
•"  <ievi&ing  figures  for  their  repre- 
sentation.    The  surf:K-e  of  nearly 
all  "Was  rough,  wrinkle<l,  or  luu-k- 
^^<\.      Most   of    them    proje.-ifd 
horn  a  line  and  a  half  to  an  inch 
fOci  a  (jimrter  above  the  surround- 
^S    level;     some   were    isolate<l, 

"^"ers  ran  into  each  other,  thereby     ^^   jf^        ^^^  / 

*«<ling  still  further  to  their  gro- 
®*lUc  appearance.   Their  conaisL- 
*''**^    varied  ;    most  of  tJicm  were 

Hiarkahly  hard  and  (irtti,  feeling  ■very  much  like  a  mas-t  of  fibro-cnrtilage,  witli  a 
*8lit  degree  of  the  chisticity  inherent  in  that  tissue.  In  regard  to  their  cfilor,  while 
f*^***e  resembled  the  natural  skin, the  great  majority  were  several  shades  lighter.  The 
^et-vening  hitegnment  was  sound  up  to  the  very  borders  of  the  keloid  tumors,  which 
^•"e  all  distinctly  cireumscrihed,  and,  with  the  exception  of  a  very  few,  slightly 
'^^'ivable. 

»|,  "The  disease  had   begun  early  in  life,  but  had  for  years  been  almost  stationary. 

*^^  man  was  otiierwise  well  conditioned,  his  general  health  having  all  ahmg  been 

^^^fellent;  the  only  annoyance  which  he  experienced  was  an  itching  or  stinging  sen- 

.'^t-ion  in  some  of  the  tumors,  which,  although  at  times  very  severe,  espfrially  when 

^  lal>ored  under  constipation,  dv«pepsia,  or  act-ident.'d  overheating  of  the  body,  did 

^^  materially  interfcT'e  witli  his  sleep  and  <itlicr  enjoyment. 

*H  another  case  of  spontaneous,  universal  keloid  disease,  in  a  young  gentleman, 


eigbteeu  3-ear8  of  age,  a  natire  *>(  Cuba,  the  genem)  health  had  aJways  liee 
until  twelve  months  previotwly.  and  there  was  no  hert'ditary  taiut  of  any  ^ 
tioii.  The  tumors  were,  for  the  tuo>t  part,  of  a  roundetl  or  oval  shape,  uot  vd 
to  the  touch,  movable,  vajtc-uhir,  of  a  dusky  reddish  hue,  free  from  paiu,  ao 
tolerant  of  manipulation.  In  a  few  sitnntions  they  formed  distinct  ndges, 
line  to  an  inch  in  widtii,  projectiug  prominently  beyond  the  levtd  of  the  sum 
surface.  The  hands  and  fet-t  were  covered  with  them,  particularly  the  joint 
fingers  and  U>es ;  they  were  also  fuund  on  the  legs,  knees,  buttocks,  right  9i 
elbow.  The  general  health  was  somewhat  impaired,  the  youth  lookcti  dyspep 
he  labore<l  under  partial  jmralysis  of  the  left  sui^-Mior  extremity. 

In  white  persons  the  keloid  Iniuor  is  generally  a  lew  shades  retlder  than  the 
ing  skin ;  occasionally,  indeed,  it  has  a  Very  liery  api)earancc,  and  is  pervl 
numerous,  delicate,  su|^r6cial  vessels,  in  a  state  of  hnbitual  congestion. 

A  distinction  has  been  made  lietween  keloid  tumors  by  se])urating  them  ii 
varieties,  the  true  and  the  spurious.  The  former,  it  is  alleged,  arise  6iK)ntai 
whereas  the  latter  are  always  causeil  by  some  local  injury.  Sucili »  divisia 
ever,  is  altogether  arbitrary,  ina.srauch  as  the  %>tructurc  in  both  of  the  80-calle( 
of  tlie  disease  is  jwrfectly  identical. 

Keloid  rarely,  if  ever,  degenerates  into  malignancy.  Of  all  the  cases  tin 
come  under  my  notice,  not  one  exhibite*!  sueh  a  tendency.  When  excise 
ever,  it  nearly  always  spee«IUy  returns,  rising,  like  a  pha'uix,  with  iucreasetl  d( 
from  its  ashes;  so  that  the  secoud  state  is  generally  much  worse  than  the  fl» 
some  eases  the  tumors  remain  completely  stationary  for  a  long  time,  while  iii^ 
they  litr.'uluivlly  advance  until  they  have  acquired  a  considerable  Itulk,  when  thoyf 
become  passive,  :uid  so  continue  for  many  \ears.  Occasionally,  in  consequent 
rentiy  of  prolonged  pressure  or  local  imtatiou,  they  take  on  ulcerative  actioi 

In  regard  to  their  structure,  keloid  formations  belong  to  the  class  of 
growths,  describe*!  in  the  chapter  on  tumors,  although  an  example  is  now  al 
met  with  in  which  the  minute  structure  is  very  similar  to  that  of  spindle-cell 
coma.  According  to  Vr.  .1.  C.  Warren,  of  Boston,  whose  investigations  hai 
confirmed  by  l>r.  Neumann,  of  Vienna,  they  are  developed  from  the  walls  of  tb 
arl<.ries  of  the  cutis,  and,  in  consonance  with  the  arrangement  of  these  vesa 
fibres  of  I  lie  tumor  are  all  more  or  Icns  jiarallel  to  its  long  axis.  The  tendenr 
they  mauifust  to  recurreucc  ailer  extirpation  is  doubtless  due  to  the  foruu 

Fig.  235. 
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appearance  of  sn  unripe  turinix  It  creaks  sHgUliv  under  the  kniTe,  and  is  of  a 
dense,  linn  consistence,  wilti  wry  little  einslicity.  lliirdly  any  vessels  are  percepti- 
lile  iu  its  interior,  hnt  the  surface  of  tlio  yrowlli  is  usually,  as  alrea<ly  8tate<l,  quite 
vascular,  tlie  vessels  passitijr  over  it  in  distinct  lines,  more  or  less  tortuous  and  vari- 
cose in  their  arrangement.  The  minute  structure  of  keloid  is  well  seen  iu  fig.  225, 
drawn  from  one  of  my  specimens  by  Llr.  Da.  Costa, 

The  Irfatment  of  keloid  is  alto;^elhor  missatisfaLtorj'.  So  far  as  I  know,  there  is 
no  remedy  which  exercises  the  i«liglitest  intliience  iu  anesting  its  progress  or  pro- 
moting its  removal.  Sorbefacients  and  alterants  of  every  description,  iu  every  fmni 
of  combination,  .ind  in  ever)'  variety  of  dose,  have  been  eni[iloyed,  and  yet  I  am  not 
aware  of  a  solitary  instance  in  which  their  cxlilLitiun,  however  protracted,  has  been 
followed  by  a  cure.  The  dilferent  preparntions  of  iodine, arsenic,  chloride  of  barium, 
bydrochlorate  of  ammonia,  and  kindred  nrticles,  so  st*rvieejil>le  in  some  other  moibid 
growths,  have  all  sicjnally  failed  in  effecting  any  lieneficial  change  in  this.  The  ex- 
ceasive  itching,  burning,  or  stinging,  wbich  is  a  source  of  sueJi  annoyance  when  the 
tumors  are  large  or  numerous,  is  best  relieved,  according  to  my  experience,  by  a 
projier  regulation  of  the  diet,  an  occasional  active  (nirgativc,  the  exhibition  of  the 
antimonial  and  valine  mixture  M-ith  Fowler's  jjolution  of  arsenic,  and  the  fi\;(iuont 
use  of  the  tepid  bath,  either  simple,  or  medicated  wilh  soda,  potassa,  common  salt, 
or  bran.  Anointing  the  tumors  occasiona Hy  with  oil  or  mild  ptmiatuni  will  also  prove 
serviceable.  Benzoated  zinc  ointment  often  tiHords  grent  relief.  Ever\i,hing  like 
pressure  or  local  irritation  must  be  carefully  j^uarded  against.  If  ulceration  arise, 
only  the  most  soothing  remedies  should  be  employed. 

As  to  excision,  my  experience  is  decidedly  opposed  to  it.  In  the  many  cases  in 
hich  1  have  tried  it,  signal  faihire  has  been  the  result,  the  disease  always  returning 
the  site  of  the  cicatrice  within  a  short  time.  It  Is  only  when  the  tumors  act 
Jbslriictingl}',  as  when  they  impede  the  o|)ening  of  a  natural  outlet,  or  become  a 
source  of  great  disfigurement,  tliat  interference  should  be  considered  as  warrantable. 
Possibly  in  some  cases  relief  might  l»e  alfurded  by  n  plastic  operation,  but  of  this  I 
am  not  able  to  say  any  thing  fmin  personal  experience. 

In  a  case  of  an  immense  keloid  tumor,  encircling  the  neck,  and  causing  serious 
inconvenience  by  its  pressure,  in  a  negro,  twenty-eight  years  of  age,  an  inmate  of 
the  rhiladelpliia  Hospital,  Dr.  F.  F.  Maury  succeeded,  after  three  sfparjUe  operations, 
in  elfecting  complete  ri<lilanc('  with  the  ecraseur,  the  entire  mass  weighing  nine  pounds. 
A  number  of  similar  growths  existed  in  other  parts  of  the  body.  The  man  recovered 
without  a  single  accident. 

9.    FIBROUS  TUMORS. 

Fibrous  tumors  are  occasionally  met  with  in  the  skin,  especially  in  young  adults; 
tliey  usually  come  on  without  any  assignable  cause,  are  always  very  tardy  in  their 
clevelopment,  and  are  free  from  malignancy,  although  cnpable  of  repnllulalioti  after 
^sxlirpatioii.     Under  huvh  cirrtimstances  it  will  general  1}' be  found  that  the  growth 
i  las  assimiud  the  type  of  fibrous  sarcoma.     The  most  common  sites  of  fibrous  tumors 
«c»f  the  skin  are  the  neek,  chest,  and  shoulder,  but  they  may  occur  at  »li  points  of  the 
^oily,eveu  upon  the  lingers  and  toes.    Vaiying  in  size  in  dilferent  cases,  liiey  seMom 
^ixceetl,  when  attention  is  first  called  to  them,  tlie  volume  of  a  hazelnut  or  an  almond; 
they  are  of  a  firm  consistence,  dense,  and  inelastic,  creaking  under  the  knife,  and 
exhibiting,  when  divided,  a  lumiogeneous  appearance  not  mdike  that  of  an  unripe 
J>ear  or  turnip,  with  but  Utile  evidence  of  vascularity.     Their  surface  is  generally 
lemiooth,  or  slightly  fissured,  pervaded   by  small   straggling  vessels,  and  somevvliat 
lighter  than  that  of  tiie  skin  in  the  substance  of  which  they  are  developed.     Movable 
at  first,  they  manifest  a  disposition,  as  they  increase  in  bulk,  to  extend  inti»  the  sub- 
cutaneous areolar  tissue,  to  contract  adhesions,  and  to  become  affected  with  siiurp, 
blurting  pains,  seldom,  however,  so  severe  as  to  cause  much  annoyance.     In  time,  a 
process  of  disintegration  may  be  set  u])  in  them,  eventuating  finally  in  ulceration, 
especially  if  the  part  is  habilnally  fretted  or  compressed.     The  general  health  never 
Slltfers. 

The  microscopical  characters  of  this  class  of  tumors  were  well  illustrated  in  a 
specimen  which  I  removed  a  few  3'eara  ago  from  the  neek  of  a  young  woman,  a 
patient  at  the  College  Clinic.  It  was  about  t!ie  size  of  a  small  almond,  of  a  whitish 
appearance  and  firm  consistence,  and  had  been  |»rogressing  for  upwards  of  eight 
jirars,  without  causing  any  particular  uiconvenieucc.   The  niiuute  structure  exhibited 
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Fig.  220.  the  usual  strom.n  of  fibrous  growths  in  other 

situations,   ialaid  b^'   connective   tissue  cor- 

In  the  treatment  of  these  tumors  nothing 
is  to  be  expucttd  from  sorljcfacient  remedies; 
so  long  as  they  reinutu  inactive,  or  arc  w 
situated  as  to  occasion  no  inconvenience,  they 
may  be  let  nl<jno ;  wiien  the  reverse  is  the 
case,  they  should  always  be  extiri)ated. 

Under  the  term  JiLroug  molluticum,  Virchow 
Ima  dc'si'iilied  a  form  of  cutaneous  fibrous  tii- 
ni<jr,  in  which  the  growth,  c<inipo9e<l  of  a  soft, 
very  succulent,  loose  connective  tissue,  up- 
pears  to  be  derived  from  the  fibrous  strui  ■ 
tnrc  nf  the  papilla*.  Varying  in  size  from 
a  millet  seed  to  that  of  an  adult  bead,  the 
sinalk-r  ones  are  made  up  of  round  and  spin- 
dle-celled tissue,  while  the  larger  tumors  are 
composed  of  soft,  poorly  organized,  fibrous 
tissue.  The  former  are  seated  prineijmlly  iu 
tlie  superficial  layer  of  the  dermis,  from  wliich 
they  may  readily  be  enucleated.  Soil,  almost 
to  the  pc»int  of  fluctuation,  they  are  generally 
muUiple,  covering  the  entii-e  body,  although 
their  favorite  seats  are  the  face  and  trunk, 
giving  risf  in  the  former  situation  to  the  atltr- 
tion  descriV>ed  by  the  older  authors  as  leou- 
tiasis.  Occasionally  congenit:iI,  they  are  free 
from  pain,  not  contagious,  little  disposed  to 
ulcerate,  and  tardy  in  their  development. 

In  its  multiple  form,  fibrous  molluscum  in- 
duces general  nutritive  di-sturljances,  which 
lead,  in  the  cojirse  of  time,  to  death  from  ina- 
nition. Its  analog}'  to  nodular  elephant ia^is 
of  the  genital  organs  is  very  great,  the  only 
diirurtnce  being  that  the  progress  of  the  former 
is  unattended  with  tVver  and  local  inflamma- 
tion. The  accompanying  sketch,  fig.  2'2f,,  from 
a  photograi>h  of  a  rhiuam.nu,  kindly  sent  to  me  by  Dr.  J.  G.Kerr,  of  Canton,  affords 
an  excclk'nt  illusl  nition  of  this  affection. 

The  treatment  of  these  tumors  docs  not  differ  from  that  prescribed  for  the  ordi- 
nary flhroiis  growth.  When  they  produce  unsightly  deformity,  or  occasion  much 
inconvenience,  they  may  be  removed. 
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These  tumors  are  uncommon  in  the  skin;  and  neither  their  clinical  history  nor 

their  mode  of  development  has  l>eon  much  studied  in  connection  with  the  cutaneous 
tissues.  Occurring  most  frequently  after  the  fortieth  year,  they  occasionally  begin 
in  a  mole,  w:ut,  or  cicatrice,  grow  rufiidly,  and  may  attain  a  considerable  bulk,  at 
length  ulcerating  nud  becoming  the  sent  of  a  more  or  less  abundant  and  fetid  discharge. 
No  involvement  of  the  lyrii[i.lialic  glands  takes  place,  and  the  general  health  does  not 
sulTer  unless  the  tumor  assumes  malignam\v.  Kecurreuce  is  common  after  extirpation. 
A  case  of  roiind-c<,-llLd  sarcoma  l.itely  under  my  care,  in  a  l.'id}^  seventy-two  jears 
of  age,  very  well  illustrates  the  clinical  nature  of  this  uflection.  The  tumor,  about 
the  size  of  a  common  orange,  occujiied  the  inside  of  the  middle  of  the  forearm,  where 
it  was  first  noticed  about  five  months  before,  as  a  .>ini:dl  hard,  movable  lump.  It 
rapidly  eidarged,  and  in  a  short  time  assumed  an  angry  and  inflamed  appearance^ 
the  skin  giving  way  at  several  points,  foUuwod  by  a  thin,  sanious.  offensive  di*:, 
charge,  which  eventually  bt'cume  very  nbundimt  and  irritating  to  the  surmundinj 
surface,  which,  to  an  extent  of  severid  inches,  was  habitunlly  n-d,  tender,  and  deoplj 
congested.     Thci'e  was  occasionally  a  little  shooting  pain  iu  the  tumor,  but  tb4 
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ihcafth  was  excellent,  and  the  axiUarv  l_vni]iliatic  glands  wore  perfectly  sonnd.  A 
pection  of  the  tumor  ntter  removal  wms  found  by  i>r.  Keen  to  be  comitosed  thielly 
of  srnull  round  and  oval  coils,  vvitli  iiudti[>le  Miick'i  and  witli  u  nindenite  atiioniit  of 
friahUf,  filamentary  intercellular  Knl)stniic'e.  Tiie  vvoutid,  wliicli  was  only  slvin-decp, 
fiealed  very  kindly,  and,  iiji  to  t!ie  present  time,  some  months  after  the  operation, 
there  is  no  evidence  of  recurrence. 

'  11.    EILOID. 

The  eiloid  tunaor,  first  described  by  Dr.  John  C.  Warren,  is  extremely  uncommon. 
Its  name  is  derive<i  from  its  peculiar  coil-like  disposition.  In  its  earlier  stage«j  it 
Jprescnts  tlie  appearance  of  a  small  elevation,  similar  to  that  occasioned  by  a  bum, 
Wliicli  goes  on  gradually  increasing,  witlmut  pain,  heat,  redness,  or  ulceration,  until 
tt  acquires  a  large  bulk,  and  sensibly  atl't;cts  the  general  heallh.  The  rolls,  in  the 
pase  of  the  Boston  surgeon,  lay  in  close  contact  with  each  other,  eacli  being  about 
Jbnr  inches  in  length,  the  whole  together  lookhig  very  much  like  a  tri))le  coil  of 
inflated  intestine.  The  growth  seenietl  to  have  l»egun  on  the  right  side  of  the  nock 
by  a  narrow  base.  The  patient,  a  negress,  about  fifteen  years  of  age,  had  not  been 
m  good  health  for  some  time  past.  Tlie  tumor,  althotigli  removed  along  vviili  a  por- 
liou  of  sound  skin,  soon  returned,  and  eighteen  uioutlis  afterwar<ls  occupied  the 
lanif  site,  but  was  not  bo  large  as  the  original  one.  Being  again  extirpated,  it 
rapidly  reappeared,  and  soon  proved  fatal,  the  imtient  dying  dropHical.  Dissection 
of  the  body  revealed  iuipoitant  disease  of  the  liver,  water  in  the  splauchnic  cavities, 
jUid  great  enlargement  of  the  lymphatic  glands  of  the  abd(imcn. 

Uf  the  anatomy  of  eiloid  nothing  is  known.  It  probably  takes  its  rise  in  the  sub- 
stance of  the  dermis,  but  how,  nr  in  what  particular  part,  has  not  been  determined. 
Dr.  Warren  has  not  stale<l  whether  the  secondary  growth  had  the  same  coil-liko  ai> 
j>earance  as  the  primary  one.  The  only  renio«ly,  of  cnurse,  for  such  a  disease  is  early 
|Dd  etilcient  extirpation,  with  proper  attention  afterwards  to  the  general  health. 


12.  LEPOID. 

The  lepoid  formation,  so  called  from  its  bark-like  appearance,  is  most  generally 
al'served  upon  the  face,  nose,  and  forehead  of  ehJejIy  persons,  iisualh*  males,  of  a 
delicntf,  florid  complesiun,  with  an  habitnal  tendency  to  congestion  of  the  capillary 
vessels,  light  eyes,  and  light,  brown,  or  reddish  hair.  Although  occasionally  single, 
1  have  more  commonly  found  it  to  be  multiple.  In  some  instances,  indeed,  quite  a 
number  of  lepoid  spots  are  observed,  scattered  about  in  ditlercut  directions,  with 
intermediate  healthy  skin.  It  generally  makes  its  a[)pearaneo  in  the  form  of  a  small, 
circumscribed  speck,  not  larger,  perhaps,  than  a  mustard  seed,  and  of  a  dirty,  gray- 
ish color,  which  becomes  covered  with  a  ver}'  nnigh,  brownish  crust  or  scale,  resem- 
jbling  the  bark  of  a  tree,  whence  its  name.  This,  falling  off,  is  soon  succeeded  by 
'another,  of  the  same  complexion,  fonn,  and  consistence.  Thus  the  disease  is  often 
Ttept  np  for  many  successive  years.  At  last,  however,  ulceration  sets  in,  iuid  the 
dermis  exhibits  a  red,  glossy  surface,  vesicnlar,  pitted,  or  granular,  and  throwing  out 
a  tliin,  ill-elaborated  pus.  The  skin,  upon  inspectitm,  is  found  to  be  almost  of  a 
gristly  hardness,  its  internal  surface  being  8t»d<ied  with  nnmercms  little,  whitish, 
rounded  bodies,  connected  together  by  a  dense,  grayish  substance.  The  progress 
of  the  disease  is  attended  with  hardly  any  pain  ;  but  the  patient  is  generally  very 
much  annoyed  by  itchhig,  leading  to  an  irresistible  desire  to  scratch,  which  aJwa^'s 
aggravates  it. 

Tiie  nature  of  lepoid  is  undetermined,  although  it  is  highly  probable  that  it  is 
merely  a  variety  of  lupus  or  cpithdioraii ;  a  6U])positton  deriving  plausibility  from 
the  circumstance  that,  although  generally  disposed  to  remain  long  stationary,  or  to 
niake  but  little  progress,  it  often  ultimately  takes  on  malignant  action  j  pursuing 
then  very  much  the  same  course  as  the  milder  forms  of  lupus. 

The  l>est  remed}'  for  this  disease  is  non-interference.  The  rough,  bark-like  scale 
ma}^  occasionally  be  softened  with  a  little  dilute  citrine  ointment,  or  covered  with  a 
llhLrture  of  two  parts  of  collodion  and  one  of  castor  oil,  to  serve  as  a  defence  from 
the  air.  All  irritating  appHcations  must  be  refrained  from.  If  the  disease  is  in- 
clined to  spread,  the  tissues  raa3-  be  destroyed  with  the  Vienna  paste,  or  removed 
^ith  tlje  knife,  although  it  will  generally  be  best  to  avoid  all  operative  interference, 
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ns  it  ia  likely  to  agtjravato  tlio  cnse  \>y  an  early  recurrence  of  the  formation,  audits 
more  rapid  tcucleuoy  to  uialignancy. 


13.    LUPTJ8. 

Vnder  the  term  lupus  are  comprehende«l  two  varieties  of  disease,  the  chief  pecu- 
liarity of  which  in  a  tendency  to  destructive  ulceration  of  the  skin  and  areolar 
tissue,  or  of  these  and  Ibe  more  deep-seated  structures.  In  point  of  fact  the  two 
alfectioiis  are  identical :  the  only  diflerence  is  tliat  the  one  is  milder  than  the  other, 
more  tardy  in  its  progress,  and  lei9S  disposed  to  spread,  its  ravages  being  generally 
limited  to  the  cutaneoufi  textures,  or  to  the  parts  in  which  it  is  originally  located. 
The  former  of  these  aHections  is  called  the  non-exetlent,  stationary,  or  serpiginous 
ulcer;  the  latter,  the  exe«1cnt,  eating,  or  corrodiug  ulcer.  It  is  also  known  as  the 
cancroid  or  voracious  ulcer.  The  older  surgeons  descrihed  it  under  the  appellation 
of  noli  me  tangere,  in  reference  to  the  exquisite  sensibility  by  which  it  is  so  often 
chnractehzed.  The  term  lupus,  signifying  wolf,  is  suggestive  of  the  destructive 
tendency  of  the  atfectiou. 

Ln|ius  generally  comes  on  without  any  assignable  cause,  and  soon  exhibits  its 
peculiar  features.  Occasionally  its  origin  is  apparently  referable  to  some  local  injury, 
as  a  scratch,  abr.asion,  or  contusion,  or  the  irritation  of  some  warty  growth.  It  is 
commonly  supposed  that  a  scrofuhnis  state  of  the  constitution  predisposes  to  its 
occurrence,  and  this  is  prohu'ily  true,  although  in  a  much  less  degree  than  hjis  been 
imngined,  My  exiierience  cert:unly  does  not  warrsuit  the  conclusion  that  the  origin 
of  tlie  disease  has  generally  any  kucU  relation;  in  most  of  the  cases  that  have  come 
under  my  observation,  the  patients  seemed  to  be  peculiarly  free  from  strumous  taint, 
both  as  it  respected  the  actual  state  of  their  own  system,  and  everything  like  heredi- 
tary transmission.  Persons  of  a  delicate,  ruddy  complexion,  with  light  hair,  blue 
eyes,  and  nu  unusually  active  cajsillary  circulation,  are  most  prone  to  the  disease, 
not  only  as  it  regards  its  frequency,  but  also  the  rapidity  of  its  progress  and  the 
extent  of  its  ravages.  How  far  a  syphilitic  taint  of  the  constitution  may  a<-t  as  a_ 
predisposing  cause  of  lupus  has  not  been  ascertained;  unfortunately,  it  is  seldom  in_ 
the  power  of  the  practitiouer  to  obtain  a  sufllciently  accurate  account  of  his  c 
to  enable  him  to  trace,  in  a  satisfaetoiy  manner,  their  various  relations. 

Although  lupus  may  occur  in  any  part  of  the  body,  it  manifests  a  peculiar  predi- 
lection for  the  nose,  cheeks,  ami  eyelids,  especially*  the  lower.     It  rarely  occurs  until 
after  the  age  of  forty.     When  it  attacks  the  lace,  it  sometimes  brciks  out  simulta- 
neously, or  nearl}-  so,  at  several  points.     The  ulcers,  in  both  varieties  of  the  aH'ection,^ 
are  usually  of  an  intractable  nature,  or  if,  ns  occasionally  happens,  the^'  heid  at  ou^r^  - 
place,  they  are  sure  to  spread  to  another.     The  discharge  is  icliorous,  and  the  Hurfuc^is^ 
is  covered  by  a  brownish,  characteristic  scab.     If  repair  take  place,  the  new  skin  i^     , 
always  very  hard,  white,  irregular,  and  liable  to  take  on  disease  from  the  slightest.^ 
causes. 

1.  The  non-exedent  lupus,  often  described  as  the  serpiginous  ulcer  of  the  face^- 
genenilly  begins  either  as  a  small,  hard,  white,  shining  tubercle,  or  as  a  fissure,  cracky 
or  excoriation,  with  indurated  edges,  and  a  thin,  brownish  incrustation.     In  eithfi — 
case,  it  soon  exhiliits  its  characteristic  tendency  to  spread,  not  in  depth,  hut  circura — 
ferentially,  for  it  rarcl}',  at  least  in  its  earlier  .stages,  penetrates  b<^yond  tlie  substaoctr- 
of  the  true  skin,  or  even  far  into  that.     In  fact,  it  is  essentially  a  superficial  ulcer^. 
passing  generally  from  one  ]»oint  to  another,  but  seldom  involving  the  dee])er  struc- 
tures, except,  perhaps,  when  it  appears  on  the  ala  f»f  the  nose,  where  it  occasionalljr' 
evinces  a  higldy  erosive  disposition.     When  it  all'ects  the  eyelids,  it  may,  in  time^ 
extend  to  the  fibres  of  the  orbicuhir  muscle,  and  even  to  the  tarsal  cartilage,  but,  i»- 
geueral,  it  remains  limite<l  for  years  to  the  skin,  or  skin  and  areolar  tissue.     The? 
parts  around  the  ulcer  are   hard,  puckered,  tender,  and  usually  somewhat  rtKldish^ 
altliough  very  often  they  retain  their  normal  color.     The  ulcer  is  the  seat  of  ooca- 
sioual,  d:irting,  stinging,  or  shooting  pain,  and  of  more  or  less  itching,  genendljr 
much  more  disagreealtle  than  the  pain  itself.     When  the  scab,  which  is  us.ually  very 
thin,  and  of  a  browuisli  or  blackish  color,  drops  off,  it  is  speedily  succeedetl  by 
another  of  a  similar  kind.    When  the  surface  i.s  thus  exposed,  it  is  occasionally  found 
to  be  covered  by  very  red,  vascular,  sensitive  granulations,  smeared  over  with  thick, 
j'ellowish,  viscid  pus,  and  clisposed  to  bleed  on  the  slightest  touch.     The  edges  of 
the  ulcer  are  usually  steep,  jagged,  and  slightly  evertetU     As  the  sore  spreads  in  ono 
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direction,  it  often  heals  in  another,  leaving  a  whitish,  leucoid,  or  railky  scar,  strikijigly 
contrasting  with  the  suriouiidiug  parts. 

Tlie  uoii-exedeiit  form  of  lupus  is  said  to  be  most  common  in  3'ouug  scrofulous 
femules ;  hut  in  most  of  the  cases  that  have  fallen  under  my  oiiservation  it  oeeurrcd 
after  middle  life,  in  both  sexes,  with  a  complexion  that  was  either  very  florid  at  the 
time,  or  had  been  so  shortly  l^efoie  the  nltaek.  The  [irobabiiity  is  that  writers  often 
confound  this  affection  witli  the  eHeets  of  a  syphilitic  taiut  of  the  system, exhibiting 
itself  in  the  form  of  uiu:  or  more  superficial,  fold,  ubstiuale  tilcers,  which,  wiiuii  the 
diagnosis  is  properly  understood,  always  pronaptly  disappear  under  the  use  of  iodide 
of  potassium  and  bichloride  of  merenry. 

In  the  treatment  of  this  variety  of  lupus,  none  but  the  mildest  and  most  sootldng 
applicatious  should  be  eiii|iloyed.  The  otie  from  which  I  hiive  derived  most  benefit 
ia  the  dilute  tincture  of  iodine,  which,  while  it  changes  the  action  of  the  secernent 
vessels,  promotes  the  removal  of  effused  fluids,  ami  serves  as  a  protective  against 
fttmuspheric  and  other  injurious  impression;*.  So  long  as  the  scab  retiiains  on  the 
surface  of  the  ulcer,  it  should  not  be  disturbed;  otlierwise  it  may  be  covered  with  a 
piece  of  lint,  spread  with  a  small  quantity  of  very  dilute  nintracnt  of  nitrate  of  mer- 
cury. Occasionally  a  little  powdered  opium  f  >rm3  a  valual)le  addition.  Brushing 
over  the  part  once  every  three  or  four  days  with  a  mixture  of  collodion  and  glyce- 
rine often  answers  a  good  purpose.  When  tlie  nlc^r  is  foul,  and  has  a  disposition 
to  spread,  it  should  occasionally  be  touehcd,  very  lightly  but  ellvctually,  with  nitrate 
of  silver  or  dilute  nitric  acid.     All  s<!vere  applications  are  generally  injurious. 

Along  with  these  topical  remedies,  special  attention  must  be  paid  to  the  state  of 
the  general  health,  which  is  otli'U  not  a  little  disordered.  The  diet  shouhl  be  light, 
simple,  unirritant,  and  chiell}',  if  not  exclusively,  of  a  vegetable  character,  the  drinks 
conbistiog  of  water,  milk,  or  we.ak  tea;  the  bowels  and  secretions  should  be  regu- 
lated with  blue  mass  and  ipecacuanha,  or  blue  mass  and  colocyiith  ;  and,  if  signs  of 
debility  exist,  tonics  slioultl  be  resorted  to,  in  combination  iviLli  alterants,  of  which 
the  best  are  quinine  and  iodide  of  iron,  witli  n  minute  ((uaiitity  of  bichloride  of  mer- 
cury anil  arseuious  acid.  Of  late,  very  favorable  mention  has  been  made  of  the  use 
of  the  chloride  of  arsenic  in  the  treatment  of  this  affection,  in  doses  varying  from 
eight  to  fifteen  drops  tlirice  a  day,  and  a  number  of  eases  illustrative  of  its  benelieial 
effects  have  been  reported.  Of  its  efllcacy,  hosvever,  I  can  say  nothing  from  personal 
experience.  When  the  vital  forces  are  much  impaired,  cod-liver  oil  and  milk  punch 
mu>»t  be  pressed  into  the  service. 

2.  The  other  variety  of  Inpus,  the  exedcnl^  corroding,  or  devouring  lupus  of 
authors,  belongs  unmistakably  to  the  class  of  afTections  known  under  the  name  of  epi- 
thelioma, or  cancroid  disease.  It  is  a  gi-uuine  carcinomatous  development,  generally 
Iteginning  in  the  form  of  a  hard  tubercle,  crack,  or  warty  excrescence,  and  rapidly 
extcn<ling  in  different  directions,  both  in  circumference  and  dej)lh,  until  it  has  occa* 
sioueil  the  most  frightful  ravages, and  the  most  disgusting  deforinity.  Thus,  it  often 
consumes  the  whole  of  the  nose,  one  clieek,  the  entire  lip,  the  chin,  or  perhai>s  the 
forehead  and  orbit  of  the  eye,  the  ball  of  which  may  ultimately  be  severed  from  its 
connections  and  drop  d<>wu  into  the  horrid  chasm  below.  The  progress  of  the  disease 
is  often  remarkably  rapid,  gri-at  mischief  being  sometimes  done  in  a  few  months;  at 
other  times  its  march  is  more  slow,  or  the  malady,  after  having  evinced  a  most  de- 
structive tendency,  may  suddeidy  stop,  with  all  the  appearances  of  a  complete  cessa* 
tion  of  hostilities.  A  case  has  been  reported  to  me  where  the  morbid  action,  after 
having  destroyed  the  greater  portion  of  one  cheek,  with  the  corre8]>onding  antrum, 
has  remained  in  a  stale  ot  alifvance  for  the  last  ten  years,  although  it  had  been 
Steadily  pursuing  its  course  for  upwards  of  fifteen. 

The  ulcer  in  this  variety'  of  lupus  Inis  an  excavated  appearance,  as  if  it  had  l>e<;;n 
punched  out  of  the  parts  on  which  it  rests  ;  its  edges,  however,  are  gt-ireraUy  some- 
what everted,  or  everted  at  one  place  and  slightly  overhangijig  at  another,  ragged, 
and  often  as  if  worm-eaten  ;  the  bottom  is  (bid  and  covered  with  nnhealiliy  granula- 
tions, or  granulations  and  ajilasiic  ]ymi<h  ;  tiie  discharge  is  ichorous  and  iiritating; 
and  the  surface  around  is  indurated,  tender,  and  more  w  less  discolored  and  itdema- 
lous.  The  pain  is  generally  severe,  l»eing  of  a  sharp,  luting,  darling,  or  shooting 
character,  alid  liable  to  temporary  exacerbations  from  exposure,  irregularities  of 
diet,  and  atmospheric  vicissitudes.  The  general  health,  at  first  |x^rhaps  entirely 
sound,  becomes  seriously  affected  during  the  progress  of  the  disease;  the  appetite 
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and  sleep  arc  impnirerl;  tlio  strength  doolincs;  marnsmu';  gradually  ensues;  and  the 
patient,  worn  out  by  sufteriiig,  finally  dius  «.-ompletely  oxiiausted. 

The  great  object  in  the  ireatmeiit  of  the  corroding  form  of  lupns  is  to  arrest  the 
morbid  action,  either  witli  the  knife,  or  with  some  suitable  escharotie,  as  the  arid 
nitrate  of  mercury,  chloride  of  zinc,  or  Vienna  paste.  Excision,  as  a  rule,  dohcrvea 
the  prefureniie.  The  operation  shoidd  l>e  performed  &a  early  as  |»oi*siblt',  before  there 
is  any  ghindular  involvement  or  constitiuional  contamination.  JSoraetimes  the  actual 
cautery  may  be  employed  willi  advaiiLas^c,  its  action  Iveing,  seemingly,  of  n  more 
repressive  character  than  that  of  the  knife.  Des|)ite,  however,  all  that  can  be  done, 
the  disease  generally,  sooner  or  later,  returns,  and  eventually  proves  fat;d.  \N'hc^^ 
the  morbid  structures  are  idcerated,  and  the  seat  of  a  foul  discharge,  poisoning  tt^^| 
patient  with  its  effluvia,  al)lation  may  be  employed  as  a  means  of  temi»orary  rclict^B 

When  the  disease  is  stationary,  it  is  sometimes  best  not  to  interfere  witli  it  in  any 
manner;  the  scab,  if  there  is  any,  should  be  let  aloue,  or,  if  the  eurtace  is  exposed, 
it  should  Imj  treated  with  the  most  soothing  and  gentle  means. 

The  general  health  must,  in  this,  as  in  the  more  6im|>le  variety,  receive,  throughout, 
proper  attention;  alterants  and  tonics  will  often  alford  essential  service;  and  ihe 
strictest  vigilance  should  be  exercised  in  regard  to  the  dit-t,  bowels,  and  secix'tions. 
Arsenic,  bichloride  of  mercury,  and  iodide  of  iron  are  particularly  deserving  of  trial 
as  constitutional  remedies. 


14.   MELANOSIS. 

Melanosis  of  the  skin,  Gg.  227,  is  very  uncommon ;  it  nearly  alwaj's  coexists  with 
melanosis  in  other  parts  of  the  body,  anil  is,  therefore,  merely  an  evidence  of  a 

general  taint  of  the  system.     In  a  case  that  vas 
Fig.  227.  under  my  observation,  some  years  ago,  in  a  man, 

aged  fifty-eight,  it  involved  nearly  all  the  prin- 
ci]inl  iirgans,  and,  of  course, finally  proved  fatal. 
In  another  instance,  which  1  saw  in  the  jjracticc 
of  the  late  Dr.  (Jeorge  McC'lellan,  an  immense 
utiniber  of  melanotic  tumors  existed  in  the  skin 
and  cellular  tissue  of  the  alnJomen,  varying  from 
till'  vohnne  of  a  small  pea  up  to  that  of  a  mass 
tiic  sixe  of  a  large  almond;  they  were  of  a  firm, 
fibro-cartthigimms  consistence,  slightly  movable, 
exquisitely  painful,  and  of  a  bluish-black  c«dor. 
ifodttiaof  Bikck  CkNiitoiuiiitbaTraaSkiD.      Tlic  reujcdy,  in  tilis  case,  was  excision,  a  few  of 

the  larger  tumors  being  removed  at  a  time;  the 
operation  was  repeated  every  ten  or  twelve  days,  for  scver.al  months,  when,  as  but 
little  progress  had  l»een  made  towards  a  cui*e,  the  patient  became  tirt^l,  an«l  declined 
further  interference.     He  linally  died,  cotupletely  exhausted  by  the  disease. 

When  melanosis  is  confined  to  the  integument,  and  occurs  as  a  circura8cril>ed 
tumor,  the  jjroper  remedy  is  early  and  free  excision;  but  under  ojtixjsite  circum- 
stances, or  when  it  coexists  in  oilier  parts,  or  is  extensively  difl\ised  through  the 
cutaneous  and  areolar  tissues,  all  interference  of  the  kmd  should  be  avoided,  as  likely 
to  accelerate  the  fatal  crisis. 

15.   80IRRHUS. 

Scirrhus  of  the  cutaneous  tissue  is  also  cxcee<lingly  uncommon ;  it  is,  however, 
occasionally  met  with  in  various  parts  of  the  bod)',  particularly  the  face,  forearms, 
and  hands.  It  generally  begins  in  the  form  of  a  whitish,  milky,  or  leucoid  spot, 
commonly  a  little  elevated  above  the  surrounding  level,  but  now  and  then  apparently 
somewhat  depressed,  of  a  dense,  firm  consistence,  more  or  less  rough,  and  completely 
inlaid  in  the  substance  of  the  skin.  Largo  vessels  frequently  extend  across  the 
affected  parts,  the  redness  contrasting  strikingly  with  the  whiteness  of  the  inter- 
vening surface.  Movable  at  first,  the  tumor  gradually  contracts  adhesions,  and,  in 
time,  involves  the  sulxiutaneous  cellular  substance.  If  a  section  be  made,  it  will  be 
found  to  be  traversed  by  white  lines,  and  to  yield,  on  pressure,  a  small  {{uantity  of 
lactescent  fluid. 

Although  the  progress  of  this  affection  is  nsually  slow,  its  tendency  ultimately  is 
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to  lUsiutegratiun  and  dt-Lnx ,  tlif  resulting  ulcer  having  an  irregular,  jagged  appear- 
ane-e,  with  everted  edges,  and  a  foul  bottom,  the  discharge  being  uf  a  sauioiis  or 
ichorous  nature.  More  or  less  pain,  ol'  a  sJmrp,  huifiiuitiug  ciwrarter,  generally 
attends.  As  the  morbid  aetioii  jMoceeds,  new  leueuiil  sputs  are  ulieii  siijiermkled  to 
those  already  existing;  the  he;dth  giadiiiilly  gives  way,  and  tJie  patient  finally  diea 
exhausted,  though  commonly  uot  until  curcinoinatous  disease  has  tieveioped  itself  in 
Bume  of  tile  internal  organs,  particularly  the  lungs,  pleura,  and  liver.  Occasioually 
the  alfected  parts  assume  a  true  eucephaluid  character,  and  in  this  way  a  tumor  of 
cousiderable  size  may  ulliraately  be  furmed,  very  tender,  vascular,  antl  sulijcct  to 
frequent  hemorrhages.  Fiually,  the  scirrhous  matter  sometimes  exists  as  an  infil- 
tration, although  such  an  occurrence  is  very  infrequent. 

Secondary  scirrhus  of  the  skiu  is  by  no  means  uucommon:  it  is  most  frequently 
seen  in  carcinoma  of  the  mammary  and  lympliatie  glands,  generally  presentiug  itself 
iu  the  form  of  small,  hard, shot-like  tobeicles,  linnly  and  immovably  fixed  iu  the  sub- 
stance of  the  dermis.  The  numlier  of  these  little  bodies  is  sometimes  ver^'  great; 
tbey  are  usually  very  painful,  seldom  attain  much  bulk,  and  dcv  not  often  ulcerate, 
the  patient  nearly  always  dying  of  the  primary  disease  before  this  event  has  had 
time  to  take  place. 

The  intimate  character  of  these  secondary  formations  i8  not  well  understood  ;  ia 
most  cases,  especially  when  of  long  stamlijig  and  of  large  size,  they  coutidn  encepha- 
loid  matter  and  true  cancer  juice.  Melauotic  substaucc  is  soaieiimes  iiitersperaed 
through  them. 

Scirrhus  of  the  akin  presents  the  same  unrelenting  character  as  this  disease  in 
other  parts  of  the  body  ;  extirpation,  the  only  resoirrce  iu  the  early  stage  of  the 
malady,  holds  out  no  prospect  of  permanent  relief,  aud,  hcuce,  ail  that  cau  generally 
be  done  is  to  palliate  the  patient's  sulleriiig. 

16.   ENCEPHALOID. 

Encephaloma  of  the  skin,  extremely  rare  as  a  primary  affection,  ia  occasionally 
■witjiessed  as  a  secnudary  formation  during  the  progress  of  carcinoma  of  the  mam- 
mary and  lymphatic  glands,  eye,  testicle,  Ivones,  subcutaneous  cellular  tissue,  and 
maxillary  >;inus.  In  either  event,  it  occur**  in  small  disseminated  tubercles,  slightly 
elevated  above  the  siiiMoundiug  level,  hard  at  first,  and  softer  afterwards,  with  a 
fuugating  aud  sprouting  tendency,  ultimately'  followed  by  ulceration,  an<l  unlieaUhy, 
sanguinolent  dischargu.  The  disease  may  a|i|>ear  upon  almost  any  jiart  of  the  body. 
In  its  secondary'  form,  it  is  most  common  on  the  chest  and  shoulder,  as  an  outgrowth 
of  scirrhus  of  the  mammary  gland.  In  carcinoma  of  the  antrum  of  Ilighmore,  I 
have  seen  encephaloid  tubercles  in  three  instances  on  the  legs,  the  subjects  being 
joung  men  under  thirty  years  of  age.  In  encephahjid  of  the  testicle,  these  carci- 
nomatous knobs  are  sometimes  scattered  over  the  skin  of  the  groin  and  abdomen. 

The  only  remedy  for  encephaloid  of  the  skin  is  earl}'  and  thorougii  extirpation; 
but  even  then  much  good  is  rarely  to  be  looked  for,  the  niciest  temporary  relief  being 
the  only  thing  likely  to  foHi»w.  When  the  fuimatiou  is  secoudary,  operative  inter- 
fereucu  is  worse  than  useless. 


RECT.  Vin. — INSECTS  IN  THE  SKIN  AND  CELLUIAR  TISStTE. 

The  skin  and  cellular  tissue  are  liable  to  lie  infested  by  certain  insects,  which, 
although  not  poisonous,  may  induce  serious  suffering,  especially  in  persons  of  a 
nervous,  irritable  temperament.  I  refer  more  particularly  to  the  chigoe  and  llie 
Guinea  worm. 

The  chigoe,  which  is  very  common  both  in  this  country,  South  America,  and  the 
West  Indies,  is  a  little  insect,  scarcely  half  the  size  of  the  smallest  pin-head,  which 
ftenetrates  the  J.kin  of  the  hands  and  feet,  as  well  aa  of  other  exposed  parts  of  the 
body,  for  the  purpose  of  sustenance  and  hatching.  It  is  a  species  of  Ilea,  with  a 
rostrum  as  long  as  the  body,  of  a  palc-browniish,  eetnitranspareiit  appearance,  with 
legs  of  a  light  lead  color,  which  often  deposits  its  eggs  in  immense  nimibers.  The 
first  effect  is  an  itching  sensation,  which  is  soon  followed  by  heat,  reihiess,  and 
ewelling,  and,  ultimately,  bj-  an  ugly,  irritable,  spreading  idcer.  If  the  part,  when 
it  has  att^uned  this  stage,  be  carefully  examined,  it  will  be  fouml  t(»  ccmiain  a  cyst, 
alK>ut  the  size  of  a  pea,  and  of  a  iiluish  color,  in  which  the  ova  live  fuid  multiply 
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with  astonisirnifi;  rapidity.  When  a  number  of  chigoes  penetrate  the  sktn  together, 
tlie  sulleriug  pioducetl  by  them  may  be  so  great  aa  to  cause  violent  cuustiluUotia) 
iliaturbance,  and  oven  death. 

The  treatment  consists  in  picking  out  tlie  insect  and  its  eggs  vrith  a  fine  nretlle, 
care  being  talien  not  to  rupture  llie  cyst,  otlierwise  the  young  broo<l  may  produi-e 
further  mischief.  Clenrauce  iiaving  been  eflected,  tue  part  is  well  washed  with  sal; 
water,  tobacco  juice,  or  spirit  of  turpentine,  and  thoroughly  painted  with  dLliito  tinc- 
ture of  iodine.  Tlie  feoiaie  slaves  in  the  West  Indies  are  said  to  extract  these  insects 
with  gresit  dexterity. 

Tlie  Guinea  worm,  or  little  dragon,  technically  called  Jilaria  medinengis^  also 
buries  itself  in  the  body.  It  is  cliicfly  met  with  in  hot  oouatries,  particularly  in 
Egypt,  Arabia.  Persia,  Abyssinia,  and  Guinea,  the  inhabitants  of  whieh  are  often 
Sorely  atUicted  by  it.  Of  a  white  color,  and  of  a  filiform  shape,  it  has  .'in  orbicidar 
mouth,  and  a  slighil}-  pointed  tail,  its  usual  length  Ijeiiig  from  five  to  twenty  inches, 
and  its  thickness  lluit  of  n  sranll  violin  string.  Its  onlinary  abode  is  the  subc-tt- 
laneous  cellular  tissue  of  the  feut  nntl  legs,  though  it  is  also  found  in  other  parts  of 
the  body,  as  the  scalp,  fare,  neck,  scrotum,  bunds,  and  arras.  It  is  commonly  coiled 
up  circularly,  and  is  iialosed  by  a  distinct  cyst,  wiiich  thus  separates  it  from  the 
surroamling  parts.  The  animal  enters  the  skin  wlien  quite  young,  and  gradually 
increases  in  size,  exciting  intolerable  itching,  inflammation,  swelling,  and  suppuration, 
often  altendeil  with  fever, and  souietiines  fullowtd  by  gangrene.  The  precise  situation 
of  the  worm  is  generall3'  indicated  by  a  kind  of  boil,  or  a  hard,  ridge-likc  elevation. 
When  idcoration  sets  in,  the  head  of  the  creature  usually  protrudes  at  the  opening, 
thus  confirming  the  diagnosis  of  the  case. 

In  the  treatment  of  this  afl'ection,  the  proper  plan  is  to  cut  down  at  once  npon  the 
part  and  extract  the  intruder.  It  is  worse  than  useless  to  waste  lime  in  the  applica- 
tion of  leeches,  liniments,  and  embrocations,  wbich,  so  long  as  the  cause  of  irritation 
lies  buried  under  the  skin,  can  produce  none  but  tl»e  most  transient  effect.  If  the 
tumor  is  alro:idy  npen,  and  the  head  of  the  animal  is  protruding,  extruaion  may  lie 
promoted  b^  >^etule  traction. 


BECT.  IX. — AFFECTIONS  OF  TUE  HAIRS. 

The  principal  affections  of  the  hairs,  surgically  considered,  are  hypertrophy,  atro- 
phy, and  what  is  called  the  Polish  plait. 

Hypertrophy  presents  itself  in  several  varieties  of  forms,  as  well  as  of  situation, 
as  in  excessive  length  of  the  hair  of  the  scalp,  beard,  or  pubes,  in  extraordinary 
numbers,  or  in  placos  which  are  naturally  destitute  of  it.  A  redundant  development 
of  hair  now  and  then  occurs  on  the  forehead,  face,  or  neck.  A  male  child,  four 
mouths  old,  was  brought  to  the  College  Clinic,  in  1800,  the  greater  portion  of  whose 
forehead,  on  the  left  side,  was  thickly  covered  with  long  hair,  of  the  same  color  pr^ 
ciscly  as  that  of  the  scalp.  The  oorresponding  eyebrow  was  very  heavy,  and  the 
countenance  exhihiteil  akogetljcr  a  very  tiingular  a|>poarnnce.  In  the  female,  hyper- 
trophy of  the  hair  occasionally  exists  in  the  form  of  a  strong  beard,  nearly,  if  not 
quite,  equ.al  to  that  of  the  inali'.  The  affection  is  most  common  in  barren  women, 
of  masculine  figure  and  erotic  temperament.  An  accitU  iital  development  of  hair  is 
not  unusual.  Mole.^,  certain  nsevi,  and  congenilally  hypertrophied  skin,  are  often 
covered  with  hair. 

A  redundant  growth  of  hair  becomes  an  object  of  treatment  only  when  it  oecupie* 
a  pirt  of  the  body  that  is  naturnlly  exposed  to  observation,  as  the  forehead,  fact-,  or 
neck.  The  principal  remedies  are  excision  and  evulsion.  The  former  is  more  par- 
ticularly apj)liLablc  when  the  affected  surface  is  of  very  limited  extent,  a«  in  the  case 
of  a  congenital  mole,  or  an  inconsiderable  hypeitmphy  of  the  integument.  Evulsion 
is  etfected  with  the  tweezers,  one  hair  after  another  lieing  pulled  out  by  the  root. 
The  operation,  however,  is  not  only  painful,  but  seldom  successful,  iniusmuch  as  the 
formative  organ  still  remains,  and  there  is,  consequently,  a  constant  repro<hiel ion 
of  the  hair.  The  same  is  true  of  the  use  of  depilatories,  formerly  so  much  in  vogue 
iu  the  treatment  of  this  affection.  Most  of  these  preparations  are  powerful  can^tii-a, 
their  active  ingredients  consisting  of  quicklime  and  arsenic,  in  the  form  of  oi-piinent, 
and  hence,  if  great  care  is  not  observed  in  their  mnnagoment,  their  destructive  infln- 
cnce  may  extend  much  more  widely  than  is  desirable.     Besides,  if  employed  super* 
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flt'inll}-,  the  hair  Imllis  will  ne<'essarily  remain  intact,  and  thus  in  a  short  time  the 
new  crowlh  will  he  likelj-  to  lie  as  vigorous  us  the  original. 

In  the  C!ise  of  the  <liil«l  ahove  aliiided  to,  where  tlie  redundant  hair  oceupicd  a 
large  portion  of  the  forehea<l,  1  disseetetl  away  tla»  entire  mass  by  carrying  my  kuife 
throngh  the  snbsinnee  of  the  skiu,  ButHeit-ntly  d^-ep  to  im-Kule  the  hair  bulbs,  and 
had  the  satisfactiuu  to  effect  a  comijli-te  eure.  Very  liltle  bleeding  attende*!  t!ic  ope- 
ration, and  no  unpleasant  etfeets  followed.     The  resulting  soar  was  very  triflin«j. 

Atrophij  of  the  hair  and  de|itlitittiaii  are  niitunil  eonserpieneee  of  advaneing  age. 
3nd  of  certain  diseases,  as  typhoid  fever,  scarlatina,  p<irngo,  psoriaaif^,  and  secondary 
syphilis.  The  falling  of  th»»  h.-tir  is  often  temporary,  and  then  probably  deixMuls 
upon  some  transient  atfeetion  of  the  piliferons  follicles,  HaMiiess  of  the  scalp  gene- 
rally begins  at  the  crown  of  the  head,  whence  it  slowly  extends  in  different  direc- 
tions, the  hair  bulbs  gradually  wasting  and  disappearing.  I  have  seen  five  cases  of 
secondary  syphilis  in  which,  in  the  eourne  of  a  few  mouths,  every  hair  of  the  hodj^ 
dropped  off,  and  was  never  reproduced.  The  baldness  is  someliraes  congfrtital,  as 
in  the  c.ise  of  a  child,  four  years  of  age,  a  patient  of  mine,  whose  eutire  body  was 
destitute  of  hair. 

The  treatment  of  depilitatioa  must  be  conducted  with  special  reference  to  the 
nature  of  the  exciting  cause;  for  so  long  as  this  continues  in  operation  little  progresa 
cSkTi  be  made  towards  a  permanent  cure.  The  general  health,  if  at  ftuilt,  must  be 
ameiuknl,  and  the  suffering  surface  excited  with  stimulating  lotions,  as  bolulions  of 
ajinc,  copper,  tannic  acid,  iotline,  and  nitrate  of  silver.  The  uae  of  iodide  of  potas- 
sium in  union  with  bichloride  uf  mercury'  is  indicated  when  there  is  a  syphilitic  taint 
of  the  83-stein.  In  gradually  gravesccnt  baldness  of  the  heiid,  great  benclit  often 
accrues  from  cutting  the  short,  stunted,  and  broken  hnir  once  a  month  close  to  the 
scalp.  The  operation  imparts  a  new  impulse  to  the  piliferous  follicles,  and  is  fre- 
quently followed  by  great  and  permanent  improvement. 

The  Poliifh  plait  is  an  inflaiinnritory  affection  of  the  piliferous  foUlcleB,  endemic 
in  Poland,  Lithuania,  nnd  Tartary,  but  exceedingly  unctmiraon  in  this  country.  It 
generally  invades  an  immense  number  of  follicles,  which  soon  acquire  an  extraordi- 
nary buik,  projecting  above  the  level  of  the  skin,  exceedingly  tender  on  jiressure, 
and  exuding  a  large  (juantity  of  viscid,  brownish,  otfensive  fluid,  liy  which  tiie  hairs 
are  matted  into  inextricable  tangles.  Tlie  precipe  nature  of  this  disease  is  still  a 
mystery.  Although  it  is  usually  limited  to  the  hair^*  of  the  seal|»,  yet  it  occasionally 
affects  those  of  the  beard,  axilla,  and  pnbes.  The  treatment  slionid  consist  of  pur- 
g."»tives  and  alteratives,  with  astringent  and  slightly  Btimulatlng  lotions,  and  the  free 
use  of  the  scissors. 


CHAPTER   II. 

DISEASES  AND  TXJUHIE.S  OF  THE  MUPCLES,  TENDONS,  BURSES,  AND 

APONEUROSES. 


SECT.  I. — MUSCLES. 

TfTE  muscles  are  liable  to  woun<ls  and  lacerations,  inflammation,  atrophy,  hytwr- 
trophy,  and  different  kinds  of  transformations,  especially  the  fatty,  wliich  occasionall}' 
exists  in  a  very  high  degree,  and  over  a  considernhle  extent  of  the  body.  The}'  are 
also  subject  to  some  of  the  carcinomatous  formations,  and  to  the  development  of 
hydatids  and  serous  cysts. 

1.  Wotirrris. — When  a  muscle  is  divided  by  a  sharp  instrument,  or  accidentally  rup- 
tured, its  fibres  immediately  retract  so  as  to  drag  the  edges  of  the  wound  more  or 
widely  asunder.  The  extent  to  which  this  separation  may  be  carried  varies,  in 
^[^eral,  according  to  tlie  length  and  thickness  of  the  muscle,  from  a  few  lines  to  as 
man)'  inches.  In  transverse  fractures  of  tlie  patella,  the  action  of  the  straight  muscle 
of  the  thigh  often  draws  the  superior  fragment  from  three  and  a  half  to  four  inches 
away  from  the  inferior;  and  it  is  rensonable  to  conclude  that  fully  as  extensive  a  gap 
would  be  produced  between  the  ends  of  this  muscle  if  it  were  cut  in  two,  or  torn 
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asiindei*.  In  rupture  of  the  straight  miiacle  of  the  abdomen,  the  edges  of  the  sub- 
cutaneous wound  liave  repeatedly  been  found  to  be  separated  fmrn  an  uieh  and  a  brill" 
to  two  inches.  In  the  of>cration  for  the  cure  of  strabismus,  the  retraetion  of  the  [«•>«• 
terior  extremity  of  the  divided  muscle  is  sehlom  less  than  from  four  to  b'tx  lines,  auil 
often  even  considerably  more. 

The  above  facta  are  highly  interesting  in  a  practical  point  of  vi«w,  inaarnnoh  as 
they  point  out  the  propriety  of  adopting  prompt  and  energetic  measures  for  etrt«eliiig 
aud  maintaining  apposition  of  the  ends  of  the  divided  muscle;  for  obse nation  hiia 
shown  that  the  in<tro  accurate  this  ia  the  more  speedy  and  perfect  will  Ije  the  cure. 
If  the  edges  are  brought  fully  and  intimately  together,  tlie  uuiou  will  net^cssarily 
require  but  a  small  quantity  of  plastic  matter  for  its  early  and  complete conBolidiu 
tion.  If,  on  the  other  hand,  the  pap  amounts  to  several  inches,  either  no  union  will 
occur,  or  it  ■will  be  effected  throui,'li  thu  intervention  of  a  large  quantity  of  oellulo 
flbrong  tissue,  possessing  none  of  the  pi'0|ierties  of  muscular  fibre.  Hence  the 
affected  structures  must  always  remitin  proportionately  weak  and  disabled.  But 
this  is  not  the  only  inconvenience  that  follows  such  an  accident;  in  wounds  of  the 
abdominal  muscles,  for  example,  the  gap  is  sure  to  give  rise  to  heniia.  and  rt  is  easy 
to  see  that  a  deficiency  of  this  kind  elsewhere  would  hardly  be  productive  of  less 
serious  effects. 

2.  Laceralion. — Rupture  of  the  muscles  is  often  producetl  by  very  trifling  causes, 
the  most  common  of  which  are  leajiing,  or  jumping  across  ditches  or  over  fences, 
lining  heavy  weights,  or  falls  from  a  considerable  height,  in  which  the  person  makes 
a  powerftd  efl'ort  to  ward  off  injury.  Cases  are  upon  record  of  women  having 
lacerated  the  ab<lominal  muscles  (luring  parturition.  Injuries  of  this  kind  are  most 
likely  to  happen,  other  things  being  e(pial,  when  a  muscle  has  undergone  the  Gilty 
degeneration,  which,  by  rendering  its  fibres  soft  and  laeerable,  acts  as  a  powerful 
predisposing  cause  of  rupture.  Long-continued  inactivity  of  a  muscle,  followed  by 
sudden  and  violent  contraction,  may  be  mentioned  ns  another  predisposing  cause  of 
the  accident. 

The  muscles  which  are  most  liable  to  rupture  are  the  straight  muscles  of  the  abdo- 
men, the  psoas,  deltoid,  the  two-headed  flexor  of  the  arm,  the  straight  femoral,  and 
the  gastrocnemius. 

The  place  where  the  rupture  usually  occurs  is  near  the  junction  of  the  fleshy  fibres 
with  their  tendons;  but  occasiuually  a  muscle  may  give  way  at  its  mid<11e,  or,  in 
fact,  at  almost  any  portion  of  its  extent.  In  twenty-one  cases  of  this  affection  anjfc- 
lyzed  by  S^dillot,  the  rupture  in  thirteen  took  place  at  the  insertion  of  the  floshy 
librcs  into  their  leiidons,  while  in  the  remainder  it  was  scaled  in  the  body  of  lb© 
nmscle  itself.  The  laceration  is  sometimes  limited  to  a  few  fibres;  at  other  timo9  it 
involves  the  entire  thickness  of  a  muscle,  or  of  a  muscle  and  its  aponeurotic  enveloj). 
Finally,  ciscs  occur  in  which  a  number  of  muscles  are  rupture<l. 

The  symptoms  are  not  always  well  marked,  especially  when  the  affectetl  muscle  is 
deep-seated.  In  general,  it  may  be  assumed  that  such  an  accident  has  occurred,  if, 
at  the  moment  of  some  violent  bodily  exertion,  as  in  leaping  a  ditch  or  fence,  the 
individual  bears  a  disttiiet  noise  or  snap,  like  the  crark  of  a  whip,  feels  severe  pain 
in  some  [larticular  spot,  and  cither  falls  down,  or  has  but  an  imperfect  use  of  him- 
self. Upon  examining  the  suffering  part,  a  vacuity  will  probably  be  noticed  at  one 
point,  and  an  unusual  pruminem-e  at  another,  followed  by  more  or  less  discoloration 
and  tendcniess  under  manipulatinn.  Occasionally  the  accident  is  attended  with  con- 
sidcrable  hemorrhage,  from  the  rupture  of  some  of  the  smaller  vessels.  The  priin  is 
often  very  sharp,  and  rarely  entirely  disappears  until  after  the  primary  effects  of  the 
lesion  have  measurably  passed  off. 

Temporary  lameness  and  inability  to  move  about  for  some  time  are,  generally,  the 
most  serious  consequences  to  be  apprehended  from  this  accident,  provided  it  is  i»ro- 
IMjrly  managed  immediatel}'  after  its  occurrence.  In  most  cases,  a  oonsidcrul>le 
l>criod  must  necessarily  elapse  before  the  reunion  of  the  torn  structures  will  be  suf- 
ficiently firm  to  justify  their  accustomed  use.  Occasionally  violent  symptoms  BniK-r- 
vene;  and  an  instance  has  been  reporter!  of  a  young  man  who  died  from  rupture  of 
the  psoas  muscle,  death  having  been  preceded  by  severe  inflammation  aud  infiltration 
of  pus. 

The  treatment  of  this  lesion  cannot  he  the  same  in  all  cases,  or  under  all  circum- 
stances. "Whenever  it  is  practicable,  .from  the  sn|)er1i(ial  silualion  of  the  nffect«'d 
muscle,  its  ends,  whether  cut  or  rujjtured,  should   be  freely  ejsposetl,  and  then  caro- 
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fully  approxtmateil  by  a  suflicicnt  number  of  stilchos  to  liolil  them  in  ronlnrt  iiulil 
firm  union  has  been  establisljcd.  For  this  purposi'  tbe  tlireads  sljoiilti  In.'  rarrit'd 
nearly  through  the  entire  thickness  of  the  uitisele,  the  objeut  being  thoruiigli  appo- 
sitioQ  both  of  the  eupertit-iul  ami  tleep  portion-s  of  the  wcmml.  In  cjihc  the  rauBcle 
has  been  ruptured,  the  edges  of  tlie  wound  injv)-  he  se  raiiged  at*  to  require  some 
retrenehing  before  placing  them  in  contact,  precisely  as  in  a  lacerated  viuniul  of  the 
integument.  If  the  precaiitiun  of  stitcluiig  tlic  parts  be  neglected,  the  results  above 
adverted  to  will  be  inevitable,  and  it  is,  therefore,  impossible  to  insist  too  strongl}'^ 
upon  tbe  imi)oi-tance  of  attention  to  this  rule,  which  ia  so  hqucIi  neglected  by  sur- 
geijna.     Metallic  sutures  will  be  the  best. 

The  parts,  being  properly  npproximattMl,  are  next  plnced  in  an  easy,  elevated,  and 
relaxed  position,  splints  and  bandages  Ix'ing  empioyt-d  for  this  purpose,  if  necessary, 
and  they  are  then  treated  upon  general  antiphlogistic  iiriueipiea.  If  the  ruptured 
muscle  is  deep-seated,  our  chief  reliance  must  be  upon  rest  and  rehisatiou,  conjoined 
with  soothing  and  astringent  a])plication3,  along  xvith  suitable  internal  remedies,  to 
n]o<]erate  the  resulting  inflammation.  In  laceration  of  the  nuiHclea  of  the  extremi- 
ties, important  advantage  may  always  be  obtained  from  the  use  of  two  rollers,  afiplied 
in  o{>po8ite  directions,  as  the  ends  of  the  wound  may  thus  not  only  be  more  eflectu- 
all}'  approximated,  but  the  contraction  of  the  fleshy  fibres  more  easily  controlled, 
than  in  any  other  manner. 

3.  Injiammation. —  Inflammation  of  the  muscles  occurs  in  two  varieties  of  form, 
the  acute  and  chronic;  both,  however,  are  uncommon,  and  are  chiefly  observed  as 
consequences  of  external  injury,  as  blows,  wounds,  or  contusions,  such  as  are  met 
witli  in  fractures  and  dislucations ;  or  as  etlects  of  gout  and  rheumatism.  The 
sheaths  of  the  muscles  very  fi-equently,  if  not  generally,  partiui|jate  in  the  morbid 
action.  When  the  inllamnmtion  is  at  all  severe,  considerable  ell'usion  of  serum  imd 
lymph  may  take  place,  hut  it  is  seldom  that  the  disease  runs  into  suppuration,  much 
less  mortification.  The  latter  termination  is  chiefly  met  with  in  erysijjelas  ami  car- 
buncle, in  old,  worn-out  subjects,  aud  in  jjersous  of  diiferent  descriptions  after  violent 
external  injury.  It  is  easil}-  recognized  l»y  the  dark,  greenish  vaAqt  of  the  fleshy 
fibres,  by  their  softness  and  lacerabjlity,  and  by  their  excessively  fetid  odor.  The 
parts  are  detached  in  ragged  shreds,  bathed  in  a  thin,  snuious,  dirty,  aud  olTcnsive 
fluid. 

Acute  inflammation  of  the  nuiscles  is  characterized  by  excessive  pain,  of  a  sharp, 
darting  character,  or  by  dull,  Innivy,  aching  seusiitions,  accompanied  with  a  feeling 
of  soreness,  aud  aggravated  by  the  slightest  motion  and  pressure.  In  some  cases, 
as  when  the  disease  su|wrvenes  upon  fractures  or  the  amputntion  of  a  limb,  it  is 
attende<^l  by  a  remarkable  twitching  orjerking,oeciiHionally  amounting  to  actual  spasm, 
which  only  yields  to  large  doses  of  anodynes,  and  hot,  soothing  ai)|>licalions. 

Chronic  myositis  is  not  (incommon  ;  like  tlie  acute  variety,  to  which  it  generally 
Rocceeds,  it  is  more  frequently  met  with,  surgically  considered,  as  a  secondary  than 
as  a  primary  affection.  When  long  continued,  it  is  very  prone  to  give  rise  to  fatty 
degeneration,  softening,  ulceration,  and  other  changes,  which  it  is  often  impossible 
to  cure. 

4.  Fatly  Transformatinn. — Fatty  degeneration  of  the  muselea  is  often,  if  not 
generally,  a  result  of  chronic  iuflummation,  especially  when  conjoined  for  any  con- 
siderable period  with  steiidy,  persistent  inactivity,  or  want  of  exercise.  Wlicther  in- 
flammation, however,  is  ahvuys  uecessnr}'  to  its  piuduction  is  still  a  mootwl  question, 
although  it  is  highly  probable  that  it  is.  When  thus  atfccted,  the  fleshy  flbies  assume 
a  pale  yellowish,  whitish,  or  slight!}'  reddish  color,  at  the  same  time  thiit  they  are 
unctuous  to  the  touch,  and  so  much  softened  as  to  yield  under  tlic  most  trivial  force. 
On  pressure,  a  clear,  oily  fluid  exudes,  which  greases  the  fiiigei-,  is  highly  inflammable, 
and  is  composed  of  elnin,  adipocire,  .lud  ordinary-  fat,  in  variable  proportions.  These 
sabstauces  are  not  deposited,  as  some  liave  conjectured,  l)et ween  tbe  fleshy- fibres, 
but  form  actually  a  jtortion  of  their  constituent  principles,  their  proper  tissue  lieing 
found,  when  examined  microscopically,  to  be  filled  with  granules,  partly  interposed 
between  their  strife,  and  partly  replacing  them. 

The  fatty  transformation  is  most  common,  as  well  as  most  marked,  in  the  muscles 
of  the  loins,  hip,  thigh,  and  leg  of  old  persons  affected  with  paralysis.  It  is  likewise 
occasionally  observed  in  the  heart,  ami  now  and  then  in  the  nniselcs  around  unreduced 
luxations,  large  exostoses,  .and  oM,dec]i-seated  ulcers.  When  tbe  change  is  profound 
AOd  extensive,  it  sometimes  involves  the  corresponding  tendons  aud  aponeuroses, 
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which,  in  consequence,  lose  their  polished,  satin-like  lustre.     Tli«  disease  does  not 
admit  of  cure. 

5.  Utcfraiion. — Ulceration  of  tho  muscles  is  an  uncoramrm  occurrence.  It  is  chiefly 
noticed  in  phagedenic  sores  of  the  U-fr,  extending  suceessivoly  through  the  integu- 
ment, cellular  tissue,  iiponeuroses,  luul,  liiially,  the  tnuscles,  which,  h<»wever,  generally 
resist  its  encroachments  in  a  very  rctoiirkable  degree.  In  some  of  these  cases  the 
flesli}'  fibres  are  in  a  complete  state  of  fatty  degeneration,  of  a  whitish  color,  and  »o 
soft  as  to  .idniit  of  being  scraped  away  with  the  greatest  facility.  \\'hen  the  ulcera- 
tion is  slight,  the  restorative  process  usually  proticeds  kindly,  an<l  the  breach  is  soon 
tilled  with  healthy  granulations.  No  special  treatment  is  required  in  this  dUcasc, 
apart  from  the  remedies  ordinarily  employed  under  such  circumstances. 

6.  Contraction — Another  effect  of  intiammation  of  the  muscles,  or  of  the  muscles 
and  their  fibrous  envelops,  is  contraction  of  their  fleshj'  fibres,  leading  to  marked 
disorder  of  their  functions,  along,  perhaps,  with  severe  pain,  and  even  great  deformity, 
a«  is  so  ollen  seen  in  wryneck,  consequent  upon  inflammation  of  the  stei-nom-leido' 
mastoid  and  splenius  muscles,  and  in  the  muscles  of  the  thigh  from  the  effects  of 
hip-joint  disease.  In  many  of  these  cases  the  disease  is  obviously  of  a  gouty  or 
rheumatic  charjicter,  and  it  then  often  occurs  at  a  very  early  age,  the  immediate 
exciting  cause  b«?ing  usually  oxposiire  to  cold,  or  cold  and  wet. 

In  the  trcatrnt'iit  of  myositis  attended  with  contraction  of  the  affect^'d  mn*»cle8,  the 
first  oliject  should  l>e  to  ascertaiti,  if  possible,  the  nature  of  the  exciting  cause,  as 
to  whether  it  is  the  result  of  rheumatism,  gout,  scrofula,  or  syiiliilis.  or  of  external 
injury,  as  a  sprain,  twist,  blow,  wouml,  or  contusion  ;  for  upon  the  knowleflge  thus 
derived  must  necessarily  depend  the  character  of  our  remi'dies,  and  the  chance  or 
otherwise  of  a  cure.  I  have  usually  receive<I  marked  benefit  in  these  cases  from  the 
use  of  the  wine  of  colcliicum  in  combination  with  a  full  dose  of  morphia  at  bedlitne; 
aided  by  active  purgatives  atid  diaphoretics,  especially  the  warm  bath,  a  well-regulatctl 
diet,  and  tlie  frequent  application  of  Granville's  lotion  in  union  with  laudanum  and 
soap  iiuimeut,  thoronghly  rubbed  upou  the  atrecte<l  parts.  Tlie  muscular  rigidity 
attendant  upou  a  syjihilitic  state  of  the  system  is  best  treated  with  iodide  of  [iOtaa- 
slum,  either  alone,  or  conjoined  with  mercury. 

In  the  more  suVjacute  or  chronic  cases  of  muscular  contraction,  great  benefit  may 
be  expected  from  the  use  of  the  hot  and  cold  ilonclies,  enqiloyinl  twice  a  day,  and 
followed  first  by  dry  friction,  tlieii  i>y  the  application  of  stimidating  liniments,  and 
finall}-  by  thorongli  shampooing.  Frequent  motion  is  also  gencralh'  of  great  service, 
to  break  ujj  adhesions,  and  to  promote  the  absorption  of  effuse<l  fluids,  upon  which 
the  rigidity  often  mainly  depen<ls,  as  is  observed  in  the  shortened  and  rigid  state  of 
the  limbs  after  severe  fractures  and  dislocations. 

7.  Alrnphy — .Vtrfiphy  of  the  muscles,  of  varying  degrees,  is  occasionally  observed ; 
it  may  occur  in  any  of  the  voluntary  muscles,  but  is  most  common  in  those  of  the 
shoulder  an<l  hip,  the  deltoid  sulferinji  perhaps  more  frequently  tiian  any  other.  It 
may  depend  upon  dirtVreiit  causes,  Imt  generally  it  is  produceil  by  intiammation, 
palsy, or  defective  circulation;  indeed,  whntever  has  a  tendency  to  imjwir  the  fiiucllon 
of  innervation,  retard  or  diminish  the  supply  of  blood, or  induce  permanent  in:icti%'ity 
in  a  muHcle,  may  l»e  considered  as  a  cause  of  the  affection.  Hence  it  is  found  that 
the  lesion  is  usually  associated  with  i)aralysis,  whether  proeeetling  imlirectly  from 
cliaease  of  the  cereiiro-spinal  axis,  or  directly  from  injury  of  the  nerves  distribulevi 
to  the  suflcring  structures.  The  muscles  around  luxated  joints,  especially  those  of 
the  hip  and  siumlder,  are  frequenily  atrophied,  either  simply  from  want  of  use,  or. 
what  is  more  probable,  the  conjoint  iul3uence  of  inflammation  and  inactivity.  In 
coxalgia,  similar  effects  generally  occur,  the  wasting  usually*  involving  all  the  muscles 
of  the  lower  extremity.  The  fart  tlh-it  gout  and  rheumatism  are  fretpienlly  productive 
of  atropiiy  of  the  muscles  is  familiar  to  ever}-  practitioner. 

The  extent  to  which  the  wasting  nf  the  muscles  may  proceed  is  variable.     When 
it  exists  in  a  high  degree,  they  may  he  reduced  to  mere  membranous  bands,  r    ' 
flaccifl,  anrl  almost  devoid  of  irritability;  in  some  rare  instances  their  fleshy  11' 
are  compli'tely  absorbed,  a  dense  cellular  substance  being  all  that  is  left  in  i    ■    i 
place;  or,  instead  of  this,  they  are  found  to  be  softened  and  transformed  into  f:.t;^ 
matter. 

In  the  treatment  of  atrophy  of  the  muscles,  the  first  object  should  be  to  ascertain, 
if  possible,  the  nature  of  the  exciting  cau.se.  by  removing  which  the  lesion  sometimt's 
isanpears  of  its  own  accord,  or,  at  all  events,  under  very  simjile  manajie- 
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menu  Atrophy  dependent  upon  impei-fect  snpply  of  blood  is  often  irremedinble, 
and  the  same  is  frequently  t'le  ease  wLen  it  ia  caused  by  gout  and  rheuunitism,  or 
nrhen  it  is  conjoined  with  llie  fatty  dt't;etier:ition.  The  treatment  fif  at.ro[»Ly  de- 
|ivndeut  upon  lu«s  of  ititiervation,  eonslituliiig  wliat  ij>  calk-d  wajiliiijf  palsy,  will 
receive  special  attention  in  tlie  chaj)ter  ou  the  diaeaaes  and  injuries  of  the  nerves, 
where  its  consideration  properly  belongs. 

Whatever  the  cause  of  atropliy  of  the  muscles  may  be,  ranch  may  l>e  done,  after 
that  has  been  removed,  towards  etiectnij^f  restoration,  by  the  steady  aii<l  persistent 
use  of  the  hot  and  coUl  douclies,  stimulating  embrocations,  dr^'  frictions,  and  regular, 
K^-slemalic  exercise  of  the  affected  structures,  ednt-ating  Ihem,  so  to  speak,  au<l  thus 
grailnally  qualifying  them,  for  the  rcHnuiption  of  their  iip])ropriftte  functions. 

8.  Tuiiiorit. — Various  morliid  growths  occur  in  and  hiivou^  the  lunsdes,  the  prin- 
cipal of  which  are  the  hydatid,  cystic,  fdirous,  erectiU',  nrclancitic,  nnd  enci'|»haloid. 

a.    It  is  uncommon  to  nu-et  with  hydatith  in  the  muscles,  and  1  have  myself  seen 
only  one  c.ise.     The  patti-nt,  a  laboring  man,  twenty-fivu  yoars  of  ai;e,  had  arciden- 
tnlly  discovered  a  swelling  in  the  substance  of  the  right  deltind  musi-h'  six  months 
previously,  w^hen  it  was  hardly  as  large  as  a  hazelnut.     At  thv  time  of  my  examina- 
tion, it  was  of  the  volume  of  an  almond  with  its  shell,  of  a  rounded,  elongated 
s*liape,  a  little  movable,  and  of  a  firm,  Bbrous  consistence,  with  a  sltglit  degree  of 
elasticity.    Within  the  last  few  weeks  the-  tumor  had  become  somewhat  pniiiful,  espe- 
cially after  exercise,  and  the  pressure  made  in  examining  it  was  productive  of  eon- 
Biderable  uneasiness.     The  skin  over  it  was  perfectly  healtiij'. 

The  diagnosis  of  the  tumor  could  not,  of  course,  lie  determined  beforehand;  what 
it  resendiled  most,  especially  in  point  of  consistence,  was  an  enlarged  lymphatic 
gland,  but  the  rarity  of  such  a  disease  in  this  situation  invalidated  this  conclusion, 
and  lelt  me  in  complete  doidit  as  to  the  true  nature  of  the  ciise.  It  was  too  deejt- 
seated  for  a  sebaceous  tumor,  and  it  possessed  none  of  tlie  external  characters  of  a 
fatty,  fibrous,  or  sarcomatous  one. 

During  the  excision  the  knife  penetrated  the  tumor,  letting  out  a  small  quantity 
of  thin  pus;  a  circumstance  which  seemed,  at  the  moment^,  to  confirm  the 
idea  that  the  atfeetiou,  atler  all,  was  simply  a  diseased  lymphatic  gland.     Pig.  228, 
On  continuing  the  dissection,  however,  I  soon  frmnd  that  there  was  a  dis- 
tinct cyst,  whiirli,  btniig  colla]tsed,  was  se]):irated  with  sonic  difTlcnlty  from 
the  fibres  of  the  deltoid  musele,  iu  which  it  was  imbedded.    The  operation 
being  completed,  a  small  body,  fig.  228,  was  picked  up,  which,  on  iuspec- 
tion,  proved  to  be  a  globular  hydatid,  not  more  than  six  lines  in  diameter,      Hydatid, 
and  furnisher]  with  a  distinct  sticker.     The  cyst  was  very  soft  and  thin, 
smooth  internally,  and  filamentous  externally. 

0.  Tumors  of  a  aji'tio  cliaracter  are  occasionally  met  with  in  and  among  the  mus- 
cles. In  a  case  of  tins  kind,  which  I  saw  with  Dr.  Da  Costa,  the  growtli,  tuiMipying 
the  upper  a«ul  outer  jiortion  of  the  tliigh,  wa.s  nearly  of  the  volume  of  an  adult  head. 
The  patient,  a  female,  tifty-eight  years  of  age,  in  a  fall  down  a  flight  of  stairs,  struek 
the  Ural)  severely,  causing  deep  ecchymosis  and  great  dillicnlty  in  wjilking.  At  the 
end  of  two  montlis  a  swelliug  form"d,  which,  gradually  increasing,  in  less  than  a 
year,  acquired  the  size  above  mentioned,  being  at  the  same  time  the  seat  of  severe 
darting  pain,  with  considerable  discolnralion  of  the  intcguuu-nt.  The  tnmnr  fluc- 
tuated indistinctly,  and  a  |mncture  witli  tihe  expluring  needle  gave  vent  merely  to  a 
few  dro|)3  of  oily  fluid.  When  removed  by  Dr.  Ihinton,  it  wits  fnund  to  be  com- 
posed of  a  very  thick,  dense,  fibrous  cyst,  filled  with  a  sero-oleaginous  liquid.  The 
patient  gradually  recovered  from  the  edects  of  the  o[)ei'ation,  but  was  troubled  for  a 
long  time  afterwards  with  pain  in  the  limb  and  dilliculty  in  walking. 

The  vtduntary  muscles  are  some  times  occupied  by  cysts  containing  blood,  owing 

to  the  laceration  of  their  fibres  and  vessels,  the  latter  of  whic!)  thus  part  with  their 

contents.     The  effused  fluid,  coagulatiug,  is  gradually  organized  and  eventually  en- 

^psulated,  the  covering  being  occasionally  very  thick,  dense,  and  strong.     In  rare 

*Bllses  the  blood  is  poured  out  spontauermsly,  or  un<ler  the  influence  of  very  slight 

Injury,  as  a  blow  or  conlusicpu.     If  the  blood  be  imrtially  dcAitalized  at  the  moment 

of  the  accident,  it  will  be  likely  to  retain  its  fluidity,  and  to  become  nitinmtely,  in 

(Jfreat  degree,  if  not  entirely,  decolorized,  so  as  to  resemble  an  accumulation  of  serum. 

y.  Tumors  of  a  fihrotus  and  fibro-cartilnginous  structure  have  been  found  in  ditler- 

ent  voluntary  muscles,  especially  in  those  of  the  chest,  shoulder,  arm,  and  thigh; 
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they  are  gcnerallj'  of  smnll  size,  h\ow  in  growtli,  aixl  of  firm  cousisteucc*,  witli  a  lefi- 
deiicy,  now  ainJ  then,  to  jeuuvreiu'c'  after  excisioii. 

«.  Oanrouff  tuniors  are  uncommon  in  tlic  voliintjiry  raiisclos.  Mr.  W,  F.  Ti^van,  in 
a  monograph  fin  morbid  growths  in  tliis  situatiLHi,  has  been  able  to  llnd  only  three 
cases  of  tilt'  kind. 

I.  Tumors  of  an  ereHile  character  havo  been  seen  in  the  stemo-mastoid,  deltoid, 
seniimcmliriiiioiis,  external  olitiijue,  long  supinator,  and  scmileiidinous  muscles.  At 
the  t'oliei^e  Clinie,  in  the  autumn  of  l?<m,  I  removed  from  the  deltoid  muscle  of  a 
girl,  fifteen  years  of  age,  a  cavernous  tumor,  which  presented  all  the  external  featurc«i 
of  a  cyst. 

f.  Mdavoais  sometimes  occurs  in  the  m^iscles,  either  as  an  infiltratiou,  orju 
distinct  tumor,  with  or  without  a  cyst,  of  an  irregularly  spherical  shape,  firm 
consistence,  and  from  the  volume  of  a  jjca  up  to  that  of  n  fa>tal  head.  The  morbid 
product,  which  generall}'  coexists  witli  similar  foiTnations  in  other  parts  of  the 
body,  is  occasionally  directly  chargeable  to  external  injury,  although  usaally  it 
takes  place  without  any  assignable  cause. 

0.  Enri-phahnd^  scirrhus,  colloid,  and  sarcoma  of  the  muscles  are  very  nncommon 
as  primary  furmations.  They  o>>ev  the  feame  law  here  as  in  other  parts  of  the  l>ody. 
In  the  intiresting  case  of  c<»nni(l  descrilK'd  by  Professor  J.  0.  Warren,  an  immense 
number  of  tumors  of  this  kind,  varying  in  size  from  a  pea  to  that  of  a  small 
gr.annle,  hardly  visible  to  the  naked  eye,  existed  in  the  voluntary  muscles,  in  differ- 
ent regions,  especially  in  those  of  the  thigh  and  leg. 

The  probability  is  that  none  of  these  heleroclite  formations  are  developed  in  the 
muscular  substance,  properly  so  cnllerl,  but  that  they  Itcgin  in  the  interfibrillar  tissue, 
from  which,  as  they  increase  in  size,  they  grndnally  encroach  upon  the  fleshy  fibres, 
which  they  thus  disjtlace,  alter,  and  finally  destroy. 


SECT.  n. — TENDONS. 

The  tendons,  like  the  muscles,  arc  liable  to  wounds  and  lacerations,  Imt,  unlike 
them,  they  very  rarely,  if  ever,  sulfer  from  malignant  formations,  excepting  seconda- 
rily, and  then  only  ver^'  seldom.  Inflammation  of  these  structures  is  also  very 
infreqiipiit. 

1.  WmiHilx Tendons,  when    divided   subcutaneousl}-,  readily  unite  through  the 

intervention  of  plastic  matter,  without  tlie  occurrence  of  any  considentble  degree  of 
inflammation.  Indeed,  the  idea  is  very  common  at  tlie  present  day  that  such  wounds 
are  always  rep:rired  without  iufl;immation,  it  being  alleged  that  this  process,  instead 
of  >.>eing  necessary  for  tliia  jiurpose,  is  «  positive  detriment.  Such  a  doctrine,  how- 
ever, is  untenable.  If  its  advocates  mean  that  the  inflammation  is  very  slight,  or 
not  charaeterizcd  by  the  ordinary  phenomena,  I  pcrfcetly  agree  with  them;  but  if 
they  wish  to  be  understood  as  altirming  that  intlammatiou  is  entirely  absent  through- 
out, it  is  certainly  not  true. 

When  a  tendon,  such,  for  example,  as  that  of  the  heel,  is  cut  across  snhcutaneoasly, 
the  first  thing  that  is  noticed  is  the  retraction  of  the  divided  ends,  so  as  to  leave  a 
distinct  gap  between  tliem,  often  ranging  from  an  inch  and  a  half  to  two  inches, 
according  to  the  size  of  the  cord  and  its  i)rcvious  tension,  or  the  degree  of  force  em- 
ployed in  stretching  the  parts  with  which  it  is  connectwl.  Inflammation,  generally 
of  a  verj'  slight  form,  next  takes  place,  and,  soon  after  this  is  established,  plastic 
matter  is  poured  out,  filling  up  tlie  sptjce  between  the  two  extremities  of  the  tendon, 
.and  at  the  same  time  conneriing  them  together.  As  the  abnormnl  action  &ubsi<If8, 
nufleated  cells  form  in  the  interior  of  the  effused  matter,  and,  the  jiroeess  of  orgnni- 
zation  thus  liegnn  steadily  advancing,  the  new  substance  Sh  gradually  convertetl  into 
cellnlo-fibrous  tissue,  and  this,  in  turn,  at  lengtli  into  tendinous,  which,  however, 
although  well  adapted  to  fulfil  the  purpose  for  which  it  is  intended,  is,  like  all  new 
tissues,  a  very  imperfect  type  of  tlie  original.  The  reproductive  process  generally 
[)rogresse8  very  rapidly,  so  much  so  that  the  person  soon  acquires  an  excellent  use 
of  the  affected  parts.  It  is  upon  a  kiiowleflge  of  this  property  in  tendon,  when  sub- 
entancously  diviiled,  to  speedy  reunion,  that  is  founded  the  operation  of  tenotomy, 
one  of  the  great  improvements  in  modern  surgery. 

When  a  tendon  is  divided  in  an  open  wound,  there  is  rarely,  if  ever,  an,v  8p«>ntn- 
neous  reunion,  for  the  reason,  first,  tliat  the  ends  retract  loo  far  to  admit  of  thorough 
ac^justment,  and,  secondlj-,  that  the  wound  neariy  always  suppurates;  an  occurrcnt**' 
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bighl^'  inimical  to  adhesive  action.  AH  tlu'  larlifr  operations  of  leiiOtoiny  that  wtrc 
perforujftl  uL-cordiug  to  tliis  priiicii>lc<  fuik-d,  in  cuustn^ueuce  of  llie  vjyleuce  of  the 
resulting  iitflamioatiun. 

TLu  tJ'c'utment  of  a  lUviikcl  tfinloii,  tlieri,  witli  nn  open  wonml,  is  very  iliflercnt 
Crom  that  where  the  wound  is  subctitaiiuuiis.     In  the  latter,  the  aitplicaliou  of  a  hit 
of  mllit?»ivu  piaster  to  the  puncture,  to  exclude  tUe  air,  ami  a  little  attention  to  rest 
Aud  position,  make  up  the  sum  total  of  the  surgeun's  duty.     In  the  former,  on  the 
contrary,  tiie  cut  ends*  in«st  l>e  carefully  approxiauatcd  by  the  silver  wire  hiituro,  the 
jreuiainder  of  the  wound  being  firmly  eloi^ed  ;  or  the  limb  witti  whicli  the  tendon  is 
connected  must  be  placed  in  the  most  thuronghly  relaxed  posiLlim  }io8*»liIe,  in  order 
•to  approximate  its  extremities,  and  thus  alibnl  them  an  op|Rirtunity  of  reuniting,  au 
occurrence,  however,  which  will  certiiiidy  sehloni  lake  place  under  any  circumtstancos, 
liowever  propitious.     The  exj>eritiieiils  uf  l)r,  Levert,  of  Mobile,  perlVumed  many 
3fars  ago,  prove  that  union  between  the  dividc4l  ends  of  a  tendon  wiU  be  nuich  more 
liki.d3'  to  proceed  kindly  and  satisfacturily  when  the  parts  are  held  in  cniitact  bj'  a 
metallic  suture  than  by  an  ordinary  one.     Surgeons  <.h)  not  si-em  to  have  taken  suffi- 
cient advantage  of  the  results  of  these  researches,  and  it  is  fortunate  that  the  lutro- 
iluction  of  the  wire  suture  by  Dr.  Sims  has  ten(U:d  U>  recall  atteuliuu  to  tliem. 

Cases  occasionally  arise  in  which  a  tendon  remuiiis  ununited,  with  a  large  inter- 
vening gap,  long,  perhaps,  after  the  external  wound  has  healed.  In  such  an  event  it  ■ 
has  been  proposed  to  puncture  the  relracled  extremities  in  dilferenl  directions  wilUI 
a  delicate  tenotome,  on  the  saihe  principle  that  we  sometimes  jierforate  the  ends  nf 
an  ununited  fracture.  The  procedure,  however,  seldom,  if  ever,  succeeds,  even  in  the 
taohi  favorable  circumstances.  A  nun-h  better  plan  is  to  expn.se  llie  parts  by  a  free 
incision,  and,  having  p.ired  the  retracted  extremities  of  the  Leiidou,  to  niiile  them 
with  silver  wire,  care  l>cing  taken  to  keep  tlie  resulting  inflammation  within  the  limits 
of  iiio<leralc  fibriiums  exudation.  Since  I  first  recommended  this  method,  many 
years  ago,  successful  cases  of  it  have  liecn  rejioited,  among  others,  by  Dr.  Warren 
Webster,  of  Illinois,  Delore,  of  Lyons,  and  Dr.  ."^immons,  of  Sacramento. 

2.  Ilupiure. — Tendons  arc  sometimes  torn  away  from  their  sJieaths  along  with  the 
fleshy'  fibres  into  which  they  are  inserted,  hanging,  perhaps,  merely  hy  one  extremity: 
when  this  is  the  case,  it  ^vould  be  useless  to  replace  lliem,  even  if  tfiis  were  practi- 
cable, as  there  woufd  be  no  likelihood  whatever  of  reunion  ;  on  the  contrary,  severe 
inflammation  and  sloughing  would  be  inevitable. 

When  a  tendon  is  ruptured  subcutaneouslj-,  a  loud  snap,  like  the  crack  of  a  wliip, 
is  generally  heard  at  tlie  moment  of  the  accident,  es|)eeially  if  the  cord  is  a  large 
one;  the  part  is  instantly  deprived  of  its  functions,  and  a  well-marked  gap,  interval, 
or  hollow  is  |>erceptilile  at  the  site  of  the  injury.  More  or  less  inflammation  follows, 
and  a  long  time  UbU:illy  elapses  l>efore  the  patient  regains  the  use  of  the  alle(!ted 
limb.  The  tendon  which  is  most  liable  to  suffer  in  this  way  is  that  of  the  lieeS,  its 
rupture  being  generally  caused  by  violent  muscular  exertion,  either  for  some  .s|ieeial 
effect,  as  in  the  case  <>f  ])ersons  on  the  stage,  or  for  the  purpose  of  saving  the  lioily 
from  a  fall,  as  when  the  individual  niiikes  a  false  step. 

The  treatment  of  a  subcutaneously  ruptured  tendon  must  he  conducted  by  rost] 
and  corajdete  relaxation  of  the  atfeoted  structures,  so  as  to  eimble  its  to  bring  tho,| 
divided  ends  as  ch>sely  together  as  [lossihle.     To  effect  this  to  the  best  advantage, 
special  apparatus  is  generally  required,  ns  well  as  the  greatest  attention  and  vigi- 
lance on  the  part  of  the  practitioner.     The  time  necessary  for  obtaining  satisfactory 
union  varies,  on  :ui  average,  from  six  to  eight  weeks. 

3.  Dislocations. — The  tendons  are  sometimes  dislocated,  or  thrown  out  of  the 
canals  in  which  tliey  are  naturidly  situated,  in  conserpieuce  of  the  laceration  of  the 
connecting  ligaments,  or  retaining  bauds.  The  accident,  which  is  most  apt  to  befall 
the  tendon  of  the  two-lieaded  flexor  of  the  arm,  as  it  runs  along  the  bicipital  groove 
of  the  humerus,  is  generally  attemled  with  severe  pain  at  the  situ  of  injury,  inability 
to  move  the  allecteil  limb,  and  more  or  less  discoloration  of  the  integument.  Cou- 
siderable  swelling  oflen  follows,  and,  if  the  accident  is  overlooked,  permanent  lame- 
tiess  may  result.  Replacement  should  be  effected  as  speedily  as  possible,  a  pro- 
cedure which  is  usu.Tlly  very  eas}-,  provided  the  true  nature  of  the  case  Is  recognized 
»oon  after  its  occurrence.  i 

4.  H'jpfrtroyhij, — Finally',  the  tendons  are  occasionally  the  subjeots  of  hypertro*  1 
phy.  exhibiting  an  irregular,  knotty  apjx'arance.  which  is  not  only  unseemly,  hut 
sjidly  productive  of  discomfort.    The  aflection  is  most  common  in  youtv,  iheumatit, 
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oinl  9vi>liiUtic  pLTsotis,  aiKl  h  usually  very  readily  detected  both  by  touch  and  eight. 
Tlu!  proper  remedies  are  ri'iuuvul  of  tlje  exciting  cause,  the  exhibition  of  iodide  of 
potassium,  either  aloue  or  in  iiiiioii  with  mfieiiry,  and  sorbefacient  applications. 

5.  Thi'cittx. — Intlaiumatioii  of  t!ic  sheaths  of  the  tendons,  technically  called  thc- 
cilis,  may  originate  as  an  indt'])t'Mdrnt  !itrf<-t,ion,  or,  as  not  unrri'<iuentlv  happens,  it 
may  begin  consentaneously  with  iuHauijuation  of  the  parts  whii-h  it  surrounds  and 
lubricates.  In  eillier  evcut,  the  disease  is  often  of  a  much  more  serious  eliarscter 
than  is  generally  imagined,  nothing  short,  perhaps,  of  permanent  lameness  and  defor- 
mity ht'ing  tlie  result.  Various  causes  ma3' give  rise  to  thecitis;  thus  it  is  occa- 
Bioually  induced  by  gout,  rlieutnntism,  sypliilis,  and  exposure  to  cold.  On  the  other 
hand,  it  often  supervenes  upon  external  injury,  as  a  sprain,  blow,  puncture,  or  con- 
tusion. In  the  hand  and  fingers  it  is  fivtiiu-iitly  met  with  as  a  consequence  of 
sprains  of  the  wrist-joint,  or  fracture  of  the  lower  extremity  of  the  radius  and  ulna. 
In  regard  to  its  character,  it  may  he  acute  or  chronic;  more  generally,  perhaps,  the 
latter  than  tlie  former.  Once  fairly  established,  it  ia  commonly  removed  with  much 
difticulty,  and  is  lialik%  as  just  st;ited,  to  be  followed  by  the  most  disastrous  effects^ 

Tlie  most  coninmn  sitet4  of  thecitis  are  the  sheaths  of  tlir  tendons  of  the  fingers* 
the  wrist,  elbow,  f<x-t,  ankles,  aiul  knees;  the  disease  may  oeenr  by  itself,  or  in  uuioir:: 
with  inflammation  of  the  Inuses  and  the  lining  membrane  of  the  neighboring  joints^ 
In  theeitis  of  the  hands  and  tingers  it  is  seldom  that  the  disease  exists  except  in  tin- ^ 
association,  especially  wlun  it  hns  been  euiised  by  a  sprain,  dislocation,  or  fracture  o~.^cz; 
the  radio-carpal  arliculatiou.     In  this,  condition,  as  1  have  had  frequent  occasion  t-  -— j 
notice,  the  inflammation  is  extroitiely  liable  to  extend  to  the  sheaths  of  all  the  t« 
dons  as  well  as  the  joints  of  the  tingers,  rendering  tliem  still',  tumid,  and  ex<|ui»itel  M'  -I 
painful.     If  the  case  is  neglected  or  imprftperly  tr<>nted,  the  whole  hand   liecomt 
rigid  ;  and  the  fingers,  wasted  and  atteiituUcfJ,  present  more  the  appearance  of  tl; 
claws  of  some  of  the  inferior  animals  than  the  natural  structures.     The  i)ain  accot^r  -in 
panying  this  foim  of  thecitts  oft«n  reaches  as  high  up  as  the  axilla,  and  I  have  kno\^«-::^(-Q 
1  it  to  be  so  distressing  at  night  as  to  deprive  the  patient  completely  of  aleep  for  da^^^Mv 
'together. 

Theeitis,  although  npparonlly  a  tiivlal  disease,  assumes  a  most  important  cliaraci^"  ^tei 
when  it  invades  a  number  of  tliecie  simultaneously,  or  euceessively,  and  the  graver-  ji 
of  the  case  is  greatly  augmented  if  there  is  at  the  same  time  considerable  invol~  _4v 
merit  of  the  neighboring  joints,  as  when  the  attack  takes  place  in  the  hands  w  ^  m 
fingers.  Hence  no  time  should  be  lost,  and  no  pains  sjiared,  to  get  rid  of  ^0~  th 
inflammation  before  it  has  produced  any  serious  structural  changes,  i)articula  _^rly 
firm  and  extensive  adhesions  of  the  theetii  to  their  tendons.  Leeches  and  tiuct^  -_nre 
of  iodine,  either  alone  or  in  union  witli  saturnine  and  anodyne  fomentations,  c-  are 
the  chief  topical  rcme<lic3  ujmn  win'ch  reliance  is  to  l>e  placed,  while  the  patien»"  ^t  is 
freely  purged  and  restrieted  in  his  diet.  Venesection  and  antirnoivy  will  lie  netess=  -*=(^ry 
if  the  case  prove  fibstinate.  AVhen  the  disense  is  associated  with  a  gouty  or  rli^  Jiieu- 
matic  state  of  the  sy>*tenr,  wine  of  Cftlchicum  will  be  of  service.  In  theeitis  depend  ^"Ii*! 
ttpon  a  syphilitic  taint,  recourse  must  be  bad  to  iodide  of  potassium. 

If  the  parts  have  become  stifl'  in  consequence  of  tirm  adhesions,  the  hot  and  cf^^^eoJ 
douches,  followed  in  immediate  snecession,  along   with  frictions  with  sorbefaeiff^  ^rrici 
liniments,  cnxbrocations,  or  nnguent.s,  ste.id}',  systematic  passive  motion  twice  a  ilP^^da; 
and  the  iijjplication  of  the  ban<lage  to  support  the  alfccted  structures,  will  gradnav^K  nil; 
though  in  general  not  uniler  several  monttis,  effect  restoration.     In  obstinate  ea«»  .^=ses 
mild  nierenrial  course  may  become  necessary,  on  the  same  principle  that  such  a  r^     p'* 
is  occasionally  a<loptcd  in  inflammation  of  other  tissues  atteiidetl  with  plastic  ^       efH 
simis  and  morbid  adhesions.     When  the  disease  is  located  in  the  hand,  I  have  g 
rtdly  found  it  ixpedient  to  bandage  each  finger  separately,  and  to  support  the  p 
npnn  a  enrved  splint.     In  short,  in  many  of  these  cases  nothing  but  the  most  zea"    ^r"iloi 
and  determined  perseverance  will  enable  us  to  effect  a  cure. 

(J.  Painftil  (Jrfpito/iitf). — Tiiere  is  a  singular  afTectifui  of  the  tendons  origir — ^BnaH 
described   by  some  of  ttie  French  surgeons,  as  Boyer,  Velpeau,  Michou,  and  utl^^    Itors, 
under  tlie  phrase  of  '"itainful  crepitation."     It  is  most  geneiall^-  met  with  iik^sn  tlie 
tendons  of  the  muscles  of  the  forearm  and  hand,  particularly  the  radial  extew: — isors 
at  the  outer  and  back  part  of  tlie  wrist,  but  is  also  liable  to  occur  in  those  of  tlf       e  leg 
and  toes.     Now  and  then  it  i.s  observe*!  in  the  long  head  of  the  biceps.     The  di^^    Jease 
evidently  consists  in  inflammation  of  the  sheaths  of  the  affectiHl  tendons,  foll^Er)fffti 
liy  a  dejiosit  of  plastic  matter,  roughening  the  contiguous  surfaces,  and  thus  -^^^cca- 
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g  tno  peculiar  palii  and  crepilaliiig  seiisatioD  by  which  it  is  tlistiiigtiislieil. 
nost  coiniiioa  exciting  cuuses  are  spruins,  jfout,  rheuinalisin,  iukI  over-fxeilicm 
\  inu8clt'«s.  The  ntfectioti  is  ortt-tj  atleuik-il  liy  a  ceitMin  (k-git-c  of  swelliiiff  of 
ruh  at  the  seat  of  tlie  motliiil  acti<^n,  ImL  Uiu'te  is  tun.'ly  any  deuided  distolora- 
►f  the  surfaee,  or,  if  Iheie  is,  it  readily  disappeius  uuder  pressure.  More  or 
npairracut  of  fiiuctiou  iw  present.     The  ebaiaclerititic  symptom  is  acivpitalion, 

closely  resembles  the  uoise  produced  by  rubbing  eoarse  stareli  betwuL'n  the 
9,  or  the  sound  oeeasioned  by  treading  on  dry  snow  in  very  cold  weather.  In 
reariu  it  may  always  l>e  readily  elicited  by  alleniately  jironatiug  juul  Knpiuatiiig 
nb.  Great  care  is  often  necessary  not  to  cuufoiiiid  this  species  of  crejiitation 
hat  of  fracture.  Its  roughness  and  the  mode  of  producing  it  will  generally'  be 
ently  diagnostic  of  its  uature- 
i  atl'ection  often  disappears  spontaneously,  or  under  ver^'  simple  measures,  of 

the  most  important  are  rest,  sorbefacieot  lotions  and  liniments,  and  the  hot 
jld  douches. 

faiitjlwn — A  ganglion,  as  seen  in  fig.  2"2H,  is  a  small,  circumscribed  cyst,  situ- 
kloDg  the  course  of  a  temlou,  to  which  it  is  intimately  united.  Composed  of  a 
Bpijer,  which  rarely  exceeds  the  thiekuesa  of  the  dura  mater,  it  is  tilled  with  a 
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yellowish  fluid,  more  or  less  ropy  in  its  cliaracter,  and  bearing  a  very  atroiig 

bianco,  in  its  general  featnrcs,  to  olive  oil,  tiie  white  of  an  egg,  or  a  soUuion  of 

urabio.     In  cases  of  long  standing,  the  contents  nf  the  sac  are  sometimes  nearly 

\y  solid,  consisting  of  a  tiiick,  ropy  substance,  of  a  dark  color,  not  unlike  currant 
of  masses,  apparently,  of  semiorganizt-d  lymph  ;  or  of  small  bodii's,  similar,  in 
and  size,  to  ciicnndter  seed.     In  a  ganglion  of  the  hand  upon  which  1  operated 

years  ago,  I  observed  the  singular-hioking  IkhUcs  sketched  in  lig.  230.     They 

,rc<l  lo  be  in  dilfcrent  stages  of  development,  and 

evidently  merely  su  nnuiy  masi?es  of  lymph,  which 

)een  originally  nllsKlu'd  lo  the  inner  surface  of 

oc,  Imt  had  become  sc|iarated  in  cfMisequenee  of 

mtiimnl  friction  of  the  tendon  to  which  the  sac 

ounected. 

D  volume  of  the  cyst  varies  from  a  pea  to  that  of 

korynnt;    it  is  of  a  globular  or  ovoidal  shape, 

»rhat  elastic,  ])erfectly  movable,  free  from  pain, 

inaccompanied  by  any  discoloration  of  tlic  skin. 

ifie  of  stiffness  and  of  itneaainess,  felt  chiefly  along 

ijurse  of  the  tendon  on  whielj  it  is  situated,  some- 
attends  its  formation,  and  induces  the  patient  to 
for  advice.     1   have  never  known  a  ganglion  to 

irate. 

e  tumor  is  most  conimrm  in  women,  and  is  met  with  chieflj'  along  the  exten- 

indons  on  the  back  of  the  hand,  wrist,  and  lower  extremity  of  the  forearm.     I 

seen  several  cases  in  which  sudi  a  swelling  was  situated  over  the  radial  artery, 

nlsations  of  which  were  so  thorruigbly  imparted  to  it  as  to  imlucethe  belief,  at 

that  it  was  an  aneurisnv  of  that  vessel.     In   l8.^4,  I  operated   upon  a  young 
who  had  two  ganglionic  cysts,  each  of  the  size  of  a  small  bird's  egg,  upon 
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the  riorsal  surface  of  tin;  foot.  Tlio  nlfection  sometimos  .apix-ars  at  an  early  age. 
I  have  met  with  it  in  a  t-hild  only  eight  years  old.  The  gi-eat  majority  of  cases, 
however,  occur  in  young  adiilta. 

How  this  c\'st  is  formed  is  siill  a  mooted  question.  The  probability,  however,  is 
that  it  is  merely  a  sact-idated  cxjiansion  oC  tlic.  sheath  of  the  tendons,  and  not,  m 
some  patliologists  sup]>ose  it  to  be,  a  mnv  fonnalinn.  From  the  fact  tliat  it  is  most 
common  in  h.nnt-working  people,  it,  doubtless,  owes  its  origin  to  iutlammation, 
although  it  is  seldom  directly  clifirgeaVtlc  to  external  violence. 

The  most  simple  and  trustworthy  method  of  treatment  consists  in  rupturing  the 
ganglion,  and  scattering  its  contents  into  the  surrounding  cellular  substance,  where^ 
the}'  are  spcedih'  absorbed.     The  operation  may  usually  Ik*  performed  with  the  twc:j 
thumbs,  but,  if  the  cyst  is  old   and  very  firm,  it  will  be  necessary  to  strike  it  with 
book,  or  to  pierce  it  previously  by  a  subcutaneous  puncture.     Evacuation  liaviD] 
been  effected,  a  compress  inclosing  a  piece  of  coin  is  secured  upon  the  pait,  to  promot 
the  adhesion  nn<l  oliliteration  of  its  cavity,  the  limb  being  maintained  at  rest  unl 
the  resulting  inflanunation  h.as  suliside<l.     When  the  ganglion  is  quite  young,  reli 
may  occasionally  be  afforded  by  tliu  jipplieation  of  iodine  and  83'stematic  compre 
sion ;  ordinarily,  however,  sneh  means  arc  qinte  futile.     lodiue  is  sometimes  advn 
tageously  emplov'ed   ns  an   injection,  in   the   same  maimer  as  in  h^'drocele,     W'h 
the  ordinary  mean*<   fail,  I  cut   np  the   sac   as  minutely  as  possible  with  a  deli 
bistoury',  inserted  suhcutaneously,  and  then  maintain  steady  compression  until  obli 
rative  inflammation  has  taken  place,     Hoth  excision   and   direct  incision  must 
avoided,  as  likely  to  endanger  the  function  of  the  part. 

8.  Carcinoma. — The  tendons  occasionally  suffer  from  carcinoma,  n-s  a  conseqae 
of  secondary  involvement.     As    a  primary  occurrence,   it   is  oxtremelj' unconiir%  ^, 
One  of  the  licst  examples  of  the  kind  of  which  I  h«ve  any  knowledge  is  that  recor^^JT 
by  Professor  Syme  in  his  Observations  in  Clinical  Surgery,  published  in  Isfil.     ■^7,^ 
tumor,  first   noticed  six  years  previously,  occupied  the  frimt  of  the  forearm,   jjjj^ 
extended  from  near  tlie  wrist  two-thirds  of  the  distance  towards  the  elbow.     It  waj^ 
of  an  elongated,  noduhtted  form,  slightly  movable,  and  of  a  mmlerately  firm,  els)fi|/(i 
consi-stence.     The  structure  displayed  the  usual  appearance  of  acerehriform  growth. 
The  patient  was  a  man,  twenty-five  years  of  age. 

SECT.  III. — SYNOVIAL  BrRSES. 

The  synovial  burses,  bursre  mucosa?,  or  mucous  pouches,  exist  in  consideiRble 
numbers  in  various  regions  of  the  bo<l\',  especially  about  the  joints  of  the  extremities, 
being  ^mnll,  semitnins[iarent  sacs,  occupied  by  a  thin,  unctuous  fluid.  They  are  for 
the  most  part  interposed  between  bone  and  tendon,  tendon  and  tendon,  }>one  iind 
skin,  or  tendon  and  skin,  their  object  being  to  facilitate  motion  and  ward  off  pressure. 
Hence,  they  are  always  most  conspicuous  in  those  situations  which  arc  hahitniillv 
subjected  to  friction;  and  for  the  same  reason  they  are  occasirmally  developed  to 
meet  special  contingencies  ari.'^ing  from  accidental  causes,  as  the  pressure  of  a  shoe, 
crutch,  or  artificial  leg.  In  elul>-foot  synovial  pouches  ai-e  couKtantly  formed  upon 
those  parts  of  the  foot  ivhich,  being  partially  di.splaced,  are  fompelle<l  to  sustain  (hi' 
weiglit  of  the  body.  Altogether  there  are  about  one  hundred  and  fifty  of  these  sacs 
in  the  natural  state. 

The  largest  ami  most  important  synovial  pouches,  surgically  considered,  tit 
situated  on  tlie  acromion  process  of  the  scapula,  the  space  between  the  hyoid  bone 
and  thyroid  cartilage,  the  condyles  of  the  humerus  and  the  olecranon  process,  tbe 
styloid  projections  of  the  ulna  and  radius,  the  tuberosity  of  the  ischium,  the  grral 
trociianler,  the  anterior  superior  spine  of  the  ilium,  the  front  of  the  patella,  tbe 
condyles  of  the  feinnr,  the  tid)erosi«y  f'f  the  tibin,  the  auklc,  the  calcaneum,  and  the 
heads  of  the  first  and  fifth  metatarsal  bones. 

The  principal  affections  of  the  burses  are  inflamm.ition,  suppuration,  indHtntion 
and  thickening,  dropsical  arcnnnilati(MiB,  the  development  of  fibro-cartilaginoiis  I'cn* 
cretions  in  their  interior,  and  contiiHions.  It  is  not  improliable  that  they  m-iy  ow»' 
sionally  be  the  seat  of  some  of  the  lieteroclite  formations  ;  but  as  I  have  neverliK't 
with  any  examples,  it  may  be  assumed  (hat  they  are  very  uncommon. 

Inflammation  of  these  sacs  m.ny  occur  either  in  an  acute  or  a  chronic  form,  tl* 
latter  being,  however,  by  far  the  more  frequent.  The  usual  cause  is  inordinntf  "i"' 
longH-ontinued  friction  conjoined  with  pressure.     The  disease  may  also  be  jirotlucen 
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by  blows,  contusions,  woun<is,  and  |>tinetiire8,  aiul,  ia  persons  predisposed  to  cout, 
rfaenmuti^ru,  scrofnla,  and  syphilis,  by  vxposiire  to  fold,  or  tlie  siiddfii  rt-pulsion  of 
;fae  cutaneous  persiiirntion.  The  houst-maid's  katt;,  siiid  thi;  L-ollii^r'n  elbow,  are 
txamples  of  influuuMl  and  enlarged  burstis  dL'Vflopi'd  uuilur  the  iutluencf  of  ooiicen- 
irated  and  protracted  pressure;  another  instance,  not  lesa  scrikmg,  is  atl'orded  by 
Pie  Ijunion  which  so  frcqueutl}'  forms  over  the  inner  surface  of  the  luetalarso- 
^inlungeal  articulation  of  tlie  big  toe. 

1.  Acule  injiammulion  of  the  bur-sea  is  generally  productive  of  very  severe  sutlering; 
be  paiu  18  tensive,  throbbing,  persistent,  ajid  greatly  aggravalctl  by  motion,  [jiessuie, 
trnl  dependency  ;  the  swelling,  which  is  ollen  considerable,  is  usually  dne  parlly  to 
OCterior  deposits,  partly  to  an  accumulation  of  (synovial  fluid,  the  quantity  of  wiiicli 
ft  contmonly  very  ranch  increased ;  the  skin  is  of  a  tlusky,  reddish  color,  and  deeply 
lougcstcd ;  and  the  functions  of  the  nHected  structuiea  are  greatly  im[mircd,  if  not 
ionipletely  arrested.  Not  unfrequently  the  swelling  is  of  an  o^dematous  or  erysipe- 
»tous  character,  pitting  readily  under  pressure,  and  being  the  seat  of  a  dull,  heavy, 
irickling  sensation.  In  the  more  severe  forms  of  acute  luirsitis,  there  is  nsiially 
tonsiderablc  conslitutioiinl  involvement,  the  patient  beiug  feverish,  thireit,\,  i'ei>tle9a, 
yjd  troubled  with  hea«iacho,  loss  of  appetite,  nnd  other  disagreeable  symptoiiift. 

Upon  cutting  into  the  alfected  sac,  its  inner  surface  is  found  to  be  deeply  eoa- 
gt'stvd,  and  roughened  with  lymph,  while  its  cavity  is  filled  with  a  bloody,  serous,  or 
lero-oleaginous  fluid,  often  in  considerable  quantity,  especially  if  the  disease  has. 
been  of  some  standing. 

IJnr^iti9  occasionally  passes  into  suppuration,  the  symptoms,  when  this  is  about  to 
occur,  suddenly  assuming  a  more  severe  form,  precisely  as  uhen  matter  is  about  to 
be  deposited  in  any  other  part  of  the  body.  The  pus,  usually  of  a  tliin,  oleaginous 
character,  and  intermixed  with  flnkea  of  lym|)h,  may  find  its  way  to  the  surface  by 
ulcerative  action,  or  it  may  diseljarge  itself  into  a  neighboring  joint,  altltougli  such 
^n  event  is  extremely  rare,  and  i«  not  likely  to  occur  unless  the  joint  has  freely  par- 
ticipated in  the  inflammation. 

The  treatment  of  this  disease  must  he  actively  antiphlogistic  ;  the  part  and  sj-stem 
are  kept  i>erfeetly  at  rest;  leeches  are  applied  to  liie  atieelcd  surface,  lolbnved  by 
anodyne  and  i^atamtnc  fomentations;  the  bmvels.  diet,  atirl  secretions  are  duly 
attended  to;  and  the  pain,  which  is  generally  severe,  is  controlled  by  morphia,  or 
morphia,  antimon}',  and  aconite.  If  matter  form,  as  denoted  by  an  increase  of  pain 
and  other  syniptoms,  a  free  and  eari^  incision  is  made,  the  edges  of  the  oju-ning 
being  kept  asunder  by  a  small  tent  to  prevent  reaccumulalion.  The  milder  forms  of 
bursitis  are  generally  easily  comb.ated  by  rest,  cooling  laxatives,  and  the  ai»|dication 
of  tincture  of  iodine,  or,  what  is  frequently  preferable,  a  lilister,  large  enough  to 
extend  over  the  affected  surface,  and  retained  suflieientl}'  long  to  protluce  thorough 
vesication. 

2.  Chrmxic  inflammation  of  the  burses  oceasionnlly  gives  rise  to  remarkable 
structural  changes,  the  most  common  of  which  is  un  indtiratod  and  hypcrtroji^liied 
condition,  the  result  either  of  long-continued  inlersiiJial  dejiosits,  or  of  the  formation 
of  adventitious  membranes.  However  this  may  be,  the  walls  of  the  atfccted  sac  are 
•ORietiuies  found  to  be  upwards  of  a  quarter  of  an  inch  in  thickness,  and  of  a  dense, 
libro-cellular  consistence,  without  the  slightest  trace  of  its  ivrimilive  characters.  lu 
this  condition,  the  cavity  of  the  pouch  is  generally  very  snudi,  iilled  with  altered 
lynovial  lluid,  and  roughened  upon  its  surface,  so  as  to  exliil>il  an  appearance  not 
Unlike  that  of  a  honeycomb.  Now  and  then  shreds  of  lymph  arc  stretched  across 
Its  interior,  dividing  it  into  ditferent  compartments.  In  cases  of  very  long  standing, 
^rtial  os.sifieation  of  the  cyst  has  l>een  notlceil,  but  such  an  occurrence  is  very 
Incommon. 

These  chronic  enlargements  of  the  burses  are  often  very  oksliriate  nnd  troublesonur, 
Resisting  not  utdVequently  the  licst  directed  efforts  nf  the  surgeon  for  their  removal. 
the  remedies  u|)ou  which  most  reliance  is  to  be  placed  arc  sorbefacient  ap]>lications, 
iB  iodine  and  hydroeldorate  of  ammonia,  blisters,  mercurial  inunctinns,  and  sys- 
tematic compression.  When  these  means  fail,  and  the  tumor  is  productive  of  pain 
bid  other  inconvenience,  our  fudy  resource  i.s  thorough  excision,  care  being  taken, 
fcspeciallv  if  a  large  joint  is  close  by,  not  to  cut  too  widely  away  from  the  morbid 
ttiai^s,  lest  the  synovial  membrane  of  the  articulation  be  inadvertently  pierced,  or  so 
touch  injured  as  to  excite  violent  inflummation. 
I,    3.  Another  result  of  chronic  inflammation  of  these  bodies  is  an  accumulation  of 
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their  natural  secrotiona,  giving  riso  tii  what  is  caili'd  drop»y^  or  hygroma,  of  which 
Mue  of  the  Ix-st  cximiples  is  atfurdeil  in  the  so-termed  houseinaid'is  knee.  The  Quit), 
varying  iu  (inaiitity  fnini  a  few  drachms  to  six  or  eiglit  ounces,  aeeoniing  to  the  size 
and  situation  of  the  alleeted  burse,  and  the  duration  of  tiie  disease,  is  geucrally  of 
a  pale  straw  color,  of  a  slightly  unctuous  consistence,  and  of  a  nolahly  saline  taste; 
now  and  then  it  is  reddish  or  brownish,  and  remarkably  thick  and  viscid.  Jt  is 
readily-  coagnhible  by  heat  and  acids,  showing  that  it  is  essentially  composed  of 
albumen.  The  presence  of  the  fluid  i.s  easily  detected  by  the  elastic  and  fluctuating;^ 
charucler  of  tlje  swelling,  and  very  fieiiueiitly  a  distinct  friction  sound  and  sensatioi 
can  be  perceived  upon  handling  the  tiiiuoi':  if  ne<'cssary,  an  exploriug  needle  i^ 
used.  The  integument  is  free  from  discoloration,  there  is  no  enlargement  of  Ui 
subcutaneous  veins,  and  the  principal  inconvenience  experienced  by  the  patient  is  o;;^ 
a  lueclianical  nature.  Now  and  tiK-n  there  is  a  good  deal  of  pain,  but  more  geuerall 
simply  a  sense  of  soreness  and  stillness. 

The  size  and  shape  of  the  tunmr  formed  by  these  dropsical  collections  are  subje-* 
to  great  diversity;  in  general,  it  does  not  exceed  tlie  volume  of  an  orange,  or 
goose's  egg,  but  there  ai-e  eases  in  which  it  reaches  the  bulk  of  a  tu'tal  head,  althoum^ 
this  is  very  unooniuKju.  Its  shape  is  generally  irregularly  rounded  or  ovoidal,  w1^^ 
a  compressed,  Hattfned  np[>earance. 

PropMy  of  ihe  synovial  pouches  may  often  be  relieved,  in  its  earlier  stages,  by  tA<> 
diligent  a(»prhvati()n  of  iodine,  astriiimnl  and  sorbefacient  lotions,  an«l,  above  all,  by 
blisters,  conjoined  witli  rest,  attention  to  the  bowels,  and  tlie  use  of  the  bandage.    /^ 
cases  of  long  standing,  however,  such  treatment  is  seldom  of  any  permanent  advau. 
tage,  nothing  short  of  a  complete  and   radical  change  in  the  action  of  the  secernent 
vessels  ans^vering  the  purpose.     With  this  view,  tiie  water  being  drawn  off  with  3 
trocar,  the  same  remedies  may  be  adopted  as  in  the  treatment  of  hydrocele,  lliat  is, 
injections  of  stimulating  fluids,  as  tincture  of  iodine,  nitrate  of  silver,  or  iodide  of 
iron ;  or,  what  I  deem   better,  l)ecanse   jiiore  certain,  the  introduction  of  a  suaII 
seton,  retained  for  :i  peiiiul  varying  from  three  to  six  daj's,  according  to  the  amount 
of  the  resulting  inllaminaiion.     In  either  case,  the  part  is  carefully  kept  at  rest, Mil 

every  precaution  used  to  prevent  un- 
Fi£.  891.  due  morbid  action.     When  the  tiiimii' 

has  become  solidified  and  nearly  of 
its  original  size,  it  is  an  evidence  tliHt 
the  seton  should  Ik*  with<lrawn.  From 
three  to  six  weeks  will  usually  t'l»|a«! 
before  a  complete  curi'  is  effected. 

The  operation  by  incision  is  8om^ 
times  practised  in  these  dropwioaUc- 
cumulattons;  but  as  it  is  not  only 
severe,  but  liable  to  be  followed  hy 
violent  inflammation,  soinetimi-s  seri- 
ously im[)licating  a  neighboring  joint, 
it  should  be  abandoned. 

4.  Intermixed  with  the  fluid  fiHoiK 
descrilicd,  or  occurring  indeprn 
of  it,  there  are  occasionally  A" 
cre//oHK,  of  a  dense,  fibrous,  fil'i"  > 
tilaginous,  or  cartilaginous  coriM't 
ence,  of  a  light  yellowiwh,  grayi*h,  "f 
whitish  color,  and  of  a  flat  oval  forn'i 
not  unlike  small  melon  seeds.  Tlieir 
number  is  sometimes  very  remarkable,  upwards  of  fifty  having  been  exiracte«l  fn'iu 
a  single  pouch.  The  adjoining  sketch,  fig.  231,atrords  a  good  idea  of  the  appeiiraiicc* 
of  these  bodies,  as  they  are  exposes!  on  dissection,  and  also  nf  the  changcH  «yhidi 
the  liurse  has  undergone  in  eouseipience  of  tlieir  [jresence.  When  existing  lu  coQ* 
sideralile  numbers,  a  e.irefnl  e.vaminntion  will  rarely  fad  to  detect  their  true  clniraiwr. 
The  symptoms  which  they  (K-casion  are  such  as  usually  attend  chronic  bursitis.  -More 
or  less  of  a  friction  feel  is  generally  present,  and  cases  occur  in  which  the  little  bodle* 
may  rt-adily  be  pushed  alxuit  from  one  place  to  another. 

How  are  these  bodies  formed  ?    Two  theories  have  In-en  advanced  upon  the  sn^jcf'- 
According  to  one,  they  consist  essentially  of  plastic  matter,  originally  poured  oulin 
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eft,  amorphous  granules  or  flakes,  whic-li,  increasing  in  size  and  density,  are  gradu- 
JUy  monliieil  into  a  doterniineil  sluqii'  hy  tliu  pivssurc  of  the  surrounding  parts,  as 
jell  as  by  tlie  frirtion  wliicli  tlu-y  exf  it  upon  eaoh  otiif  r  as  tlioy  art'  piislied  aliotit 
K>ni  place  to  plaee  in  tlieir  eonfiui'd  situation.  The  otlier  explanatimi  is  that  they 
ft?  originally  conuectecl  to  the  inner  surluce  of  the  sa*',  from  wlrieh  tliej  ret-eivL' 
HM|)orary  8iii>port  and  nonrishtnent ;  but,  finally  liteoming  detached^  by  the  constant 
fiction  to  wJiith  they  are  suhji-cted,  tbey  present  Lbenist'lvea  as  loose  bodies,  of  vary- 
Ig  shape  and  eonrsistenee.  The  latter  tlieory  is  favored  by  the  resnlt-s  of  disseetiou, 
Ihich  not  unfrequenlly  shows  some  of  these  bodies  as  still  tirtuly  adherent  to  tlie 
^er  surface  of  the  affected  poueh,  and  Ijy  the  analogy  which  exists  between  tlictn 
ltd  the  conci'etions  met  with  in  some  of  the  movable  joints,  which  are,  apparently, 
iways  formed  in  this  manner. 

,  The  only  way  to  get  rid  of  these  bodies  is  to  effect  their  extrtisioii  by  free  incision, 
Itedt  l»eing  afterwards  jilaeed  in  the  liottoiu  of  the  sae,  to  promote  its  obliteralinn. 
Bodies,  closely  resembling  siinill  fn/dnhility  rvc  occasionally  found  in  these  [>onclies. 
I.  (^loquct  met  with  an  instance  in  whirh  there  \vere  npwards  of  one  hundred  and 
Drly,  varying  in  size  from  oue  to  three  lines  in  diameter,  nearly  Imnsparent,  and  of 
(  lenticular  shape.  They  were  situattd  in  the  large  burse  between  the  great  tro- 
banter  and  tlie  tendon  of  the  gluteal  muscle. 

j  5.  Cu)UuKion.s  of  the  4»urses  are  produced  by  violent  blows  and  falls,  and  arc  fol- 
pwed  either  by  acute  inflammation,  or  by  a  collection  of  blood  in  their  interior, 
tliich  generally  undergoes  changes  similar  to  tliose  witnessed  in  an  apoplectic  effu- 
|lon,  terminating  in  a  fibrinous  mass  of  varying  tirmness  and  density.  When  the 
tontnsion  has  been  very  severe,  the  extravasated  blood  remains  fluid,  and  is  con- 
rerted  into  a  dark,  grumous  mass,  of  the  consistence  of  a>M'up. 

j  The  tumor  fornie<l  by  the  extra vasated  blood  is  easily  rccngiuiced  by  its  sudden 
levelopoient  in  the  situation  of  a  normal  burse  afler  external  violence,  by  its  well- 
]iefined,  circnmscrilH'd  t'orm,  and  by  ecehymosis  of  the  surroundiug  parts.  It  is 
llwavB  soft  and  fluctuating  at  the  beginrdng,  and  souretimea  it  retains  this  feature 
throughout,  though  it  generally  soon  becumes  coui]iinraiively  firm  and  liard,  from  the 
poftgnlation  of  its  contents.  If  the  sac  be  not  too  much  distemled,  the  clots  may  be 
lelt  through  its  walls,  and  a  vary  distinct  crepitation  may  be  elicited  by  crushing 
Uiem  between  the  fingers. 

I  Accumidations  of  bhtni]  in  the  burses  disappear  spontaneously,  or  under  very 
limplc  measures,  as  rest,  refrigerant,  astriii<xent,  and  sorbcfacient  lotions,  and  sys- 
tematic compression.  Should  iuHammation  and  suppuration  set  in,  the  sac  must  he 
bid  ojx'U.  When  the  case  iiroves  obstinate,  subcutaneous  evacuation,  followed  b\- 
JDomprosBion,  will  be  necessary. 

I  SECT.  TV. — AP0NBUR0SE8. 

I  The  aponeuroses,  considered  by  themselves,  otler  very  little  of  interest  in  n  surgical 
point  of  view,  since  their  diseases  are  not  only  infreijuent,  but  very  imperfectly  mider- 
Wooil.  From  the  intimate  relations  wliicii  they  .sustain,  on  the  one  hatnl,  to  the 
iuuscles,  and,  on  tlie  other,  to  the  areolar  tissue,  it  is  obvious  that  there  can  he  but 
few  diseases  or  injuries,  of  a  serious  character,  of  these  structures,  without  more  or 
less  mutual  involvement.  At  the  same  time,  it  ts  evident  that  the  a[ioneurose8,  from 
ttieir  peculiar  arrangement,  must  necessarily,  in  many  cases,  play  a  very  important 
tert  in  preventing  the  extension  of  morbid  action  to  the  muscles  which  they  serve 
io  inclose,  just  as  the  periostenm  impedes  the  propagation  of  disease  to  bone,  and, 
jonversely,  from  bone  to  the  surrounding  textures.  This  barrier,  of  course,  is  often 
irokcn  in  both  cases,  and  then  the  ravages  of  the  morbid  action  will  Ik?  likely  to  be 
^th  rapid  and  extensive,  as  we  .see  exemplified  in  the  worst  frtrnis  of  erysipelas, 
jarbniifle,  and  otiier  affections,  in  whicli  every  varii-ty  of  structure  is  rtulely  nn*l 
hdiscriniinately  assaileil  by  inflammation,  not   uufrequently  terminating,  in  a  few 

rV8,  in  the  destruction  of  an  entire  limb. 
Acute  aponeurositis  is  an  uncommon  occurrence,  and  is  chiefly  obserre<l  as  a  cnn- 
(piiuence  of  external  injury,  or  as  an  etfect  of  erysipelas,  carbuncle,  ami  wldtlovv. 
Bout  and  rheumatism  are  generally  believed  to  be  seated  exclusively  in  the  fibnms 
^vtdops  of  the  muscles;  but  the  prohal>ility  is  that  the  tendinous,  ligarnentoiis,  and 
bursal  structures  are  nearly  always  implicated  along  with  them,  the  two  diseases 
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soraetiiiiea  begimiiiig  iu  the  former,  and  sometimes  in  the  latter,  but  usunUy  uUi- 
mulL'ly  iiltat'kiiig  M. 

A  bad  form  of  iiitliiiiuujitioii  of  t!ie  aponeuroses  is  occasionally  produce*^  by  pnnc- 
turcd  wounds,  especially  when  occurring  in  the  palm  of  tbe  han<l  and  the  sole  of  the 
foot,  iu  persons  of  broken  eoiistitutiun  and  dissipated  habits,  or  nervous  tempera- 
ment. Tlic  disease  soon  assumes  an  erysipelatous  disposition,  and  leads  to  exovssive 
BuHiriiiLr,  liuth  local  ami  oon»titntioiial ;  occasionally  it  is  followed  by  tetanus,  hi- 
tlammation  of  these  structures  mauifestB  but  little  dispositiun  to  paS8  into  tiuppura- 
tion,  ulceration,  or  tjangrene. 

Chronic  inflammation  of  the  ai)oneuru9e9  is  much  more  common  than  the  acute, 
and  leads  to  various  alterations  of  structure,  as  thickening,  atrophy,  induration,  and 
contraction,  often  followed  by  serious,  if  not  irremediable,  deformity.  Sometimes 
they  are  affected  with  slight  ossification,  the  new  substance  presenting  itself  in  th< 
form  of  bony  spicules;  and  cases  are  met  with  where,  from  long-continued  pressure^ 
they  are  riMnarkably  attenuated,  and  pierced  with  numerous  apertures,  giving  then 
a  eieve-like  appearance. 

The  treatment  of  aimnenrositis  is  condaeted  upon  ordinary  antiphlogistic  principle 
Anodynes  must  be  exliii)ited  in  full  and  repeated  doses  to  relieve  pain  and  nervoiii 
symptoms;  if  ph-thom  exist,  or  tlie  ktcat  action  is  very  severe,  blood  must  be  lakf— *^ 
from   tile  arm  and  by  leeches  from   the   ailecled   parts;  tli*  bowels  must  be  frecl^p^ 

moved;  and  recourse  must  be  had  to  saline  and  antimonial  medicines.     Free  in< ~~~ 

sions  ai'e  made  if  much  tension  is  jn'osent,  or  the  formation  of  matter  is  tbreateue^^^ 
followed  by  medicated  fomentations  and  einoUieut  poultices. 

Aponeurositis  de|>endent  upon  a  gout.y,  rheumatic,  or  syphilitic  state  of  the  syste^^^^ 
must  bo  managed  according  to  the  general  |)riuei|>le8  of  treatment  laid  down  for  L  /,j 
relief  of  these  affections ;  by  colchicum,  iodide  of  potassium,  and  mercury,  in  cck  ^. 
biimtiun  with  utiicr  sititablc  means. 

Sarci>mat<Mis  and  fU»rous  tumors,  especially  the  spindle^elled  variety  of  the  fom^.  «|- 
arc  fre<ii!ently  met  with  in  connection  with  tlie  aponeuroses.  The  fact  of  this  oc(^.  -^j^. 
rcnce  need  only  be  mentioned,  ab  they  obey  the  same  laws  here  as  iu  other  part^  of 
the  botly. 
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SECT.  I. — WOU.VDS  AND  0ONTUS1ON8. 

Nervbs  that  are  divided  readily  unite  by  plastic  matter,  which,  being  eflVise<3 
tween  and  around  the  severed  ends,  is  gi'sidnally  Holiditleil,  and  transformed  iul-^ 
analogous  tissue,  capaltle  «»f  transmitting  the  nervnus  current,  altLough  it  docsfc- 
contain  any  true  nerve-substance.     In  order,  however,  that  the  connection  shafl 
useful,  the    interval    between    the   two   extremities  must    be  very  short,  other 
the  pla-iuia  will  fail  to  effecvl  the  object,  and  each  end  will  become  expanded  icv 
Indbons  mass,  having  all  tlie  cliaractcristics  of  a  neuromatous  tumor,  similar  to 
which  occasifnially  forms  in  a  stump  nt\er  amputation,  anrl  liable,  like  it,  to  bee^ 
tiie  seat  of  neuralgia.     It  is  worthy  of  notice  that  a  nerve,  slowly  divided  «S 
ligature,  will  generally  unite  more  rapidly  and  completely  than  one  di\-ided  vrSr 
sharp  knife ;  iu  the  former  case  there  is  commonl}"  very  little  retraction  of  the  ns 
whereas  iu  the  latler  they  srjmetimcs  sci>arate  to  a  considerable  distance,  thu^ 
quiring  a  larger  quantity  of  lyniph  to  lill  up  the  gap. 

When  a  nerve  is  out  completely  across,  the  parts  to  which  it  is  distribute^ 
necessarily  deprived  of  their  functions,  an  occurrence  which,  consequently,  scrv^ 
a  diflgnostie  sign  of  the  accident.  Thus,  if  the  nerve  is  one  of  motion,  the  ^B 
will  be  paralyzed,  while,  if  it  is  one  of  sensation,  they  will  be  divested  of  sensil^* 
If  Ihe  tlivision  bo  only  partial,  the  loss  of  function  will,  of  course,  \)e  partial 
In  general,  the  structures  beyond  the  seat  of  injury  feel  numb  and  heavy,  w^^ 
sense  of  tingling,  prickling,  slinging,  or  burning.     When   the  section   is  comy^ 
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^{ici'c  is  always  n  remarkabk'  rfiminiition  of  tpmpfraliire  in  iho  pnrts  supjilied  Jiy  the 
Ul'ectetl  nerve,  seldom  arnountititjf  to  toss  tliaii  six,  eight,  or  lott  degrees.  Ttie  strtic- 
piirea  remain  for  a  long  time  sore,  tender,  iiaioful,  jiiid  prone  to  iiiflarnmatinii,  and 
|r\*eiilii:dly  tlioy  become  greittly  alro|iliied.  The  onpilltiry  circulation  is  seriouwly  dis- 
Iwrl.K'd;  the  vessels  are  hahitnally  congested,  and  Ihc  skin  is  of  a  pate,  livid  hue,  and 
kasily  imjjreased  by  atmospheric  changes,  in  eases  of  long  standing,  the  |>!i|iill!e  of 
phc  skin  waste  and  shrink,  ami  there  is  a  material  decrease  of  tactile  senHiliility. 
ji  Wounds  of  the  nerves  are  treated  upon  the  same  general  principles  as  wounds 
w  other  fttructurea.  When  there  is  no  aerioua  loss  of  suljstance,  the  divided  ends 
Ihould  be  as  closely  approximated  as  possible  by  attention  to  jtosltion,  and  by  suture 
&f  the  nenrilemma,  introduced  with  a  very  fine  needle-  A  suture  will  be  particularly 
irviecttble  when  a  large  Iriink  bati  Ixjcn  severed,  or  when  there  is  inordinjile  tendency 
•epftr:ilio»  in  the  ends  of  the  eord.  The  operation  is  very  simple,  and,  if  carefully 
rforme<l,  almost  free  from  [tain. 

A  Siimilar  procedure  may  be  adopted  when  a  larpfe  nerve  has  been  severed,  bnt  has 
biled  to  unite.  An  incision  lieiirg  made  down  to  the  nerve,  the  two  ends  are  care- 
fblly  retrenched,  and  then  tackeil  together  by  several  points  of  butiirc,  apposition 
jbeiiig  favored  by  alfention  to  the  position  of  tlie  parts. 

Nerves,  wlien  fnimtured^  pricketl,  or  |>artian\-  divirled,  usually  occasion  severe 
ain,  of  a  neuralgic  character,  extending  up  and  d<fun  the  nifeeted  parts,  and  at- 
ntled  with  nuiscnlar  weakness,  perverted  sensation,  convulsive  movements,  and 
erangement  of  the  general  health.  Such  effects  not  nnfrequently  follow  venesection 
ilt  th«  l)end  of  t!ie  arm,  from  injury  sustained  by  one  of  the  siibcut-.ineons  nerves. 
fThe  proper  remedy  is  comjilete  divisiou  of  the  ntfeeted  filament,  either  snlMuita- 
fBeously,  or,  when  this  is  Imfirarticable,  by  free  incision.  The  operation,  however,  is 
^ot  alwaj-s  permanently  successful,  owing  to  the  dee]>  impression  wliieh  the  lesion 
has  made  upon  the  general  system.  Besides,  tlie  divided  extremities  of  the  nerve 
«,re  very  apt  to  take  on  diseased  action,  either  by  Itciiig  incorporated  in  the  original 
ticatricre,  or  by  being  expanded  into  a  s])eercs  of  neinoina.  When  this  is  the  case, 
the  proj»er  proeednre  will  lie  free  excision  instead  of  snbcutaneona  section. 

t>evere  effects  often  foUow  conluninn  of  the  nerves,  the  ])arts  to  which  they  are 

idistribdted  becoming  nundv,  cold,  withereil,  more  or  less  ]>:iiid'ul,  an<l,  nlliniately, 

^almost  entirely  useless.     Effects  of  this  kind  sometimes  succeed  to  accidents,  appa- 

■Teiitly,  of  the  most  trifling  character.    The  nerves,  so  far  as  an  opinion  can  be  formed 

without  the  light  of  dissection,  soon  become  inflamed,  and  are  oRen  irretrievably 

Ttiined,  Iteing  etfectually  aiul  permanently  disqualified  for  the  performance  of  tiieir 

functions.     It  is  hardly  probable  that  tliuse  effects  are  due,  as  has  been  eonjeetnred, 

'to  mere  concussion  of  the  nerve-substance;  for,  if  this  were  so,  they  would  be  much 

[more  transient,  as  well  as  less  severe.    What  corroborates  the  idea  that  inllainmntion 

'M  dcepi}'  concerned  in  the  productifin  of  the  sei-ondary  snireiing  is  tlie  fact  that  the 

Utarts,  although  seriously  crijijiled  at  the  start,  do  not  evince  much  derangement  until 

Uie  disease  is  established  in  all  its  intensity. 

[  I*rofesHor  Willard  Parker  has  very  al>ly  descrilied  what  he  calls  rnneiij^siini  of  the 
lerves.  lie  considers  tiie  accident  as  similar  to  efuicnssioii  of  the  brain,  the  neives 
tjivinga  shwk  eventuating  in  a  sudden  suspension  of  their  functions.  In  a  paper 
n  the  subject,  in  the  New  York  Journal  of  Medicine  for  September,  IS5(),  be  has 
late«l  six  cases  illustrative  of  the  nattno  of  the  injury,  AVhen  tlie  paralysis,  which 
generally  temporary,  subsides,  the  affected  nerves  are  in  danger  of  being  assailed 
I'  inflnmmation,  which,  if  it  cannot  l>e  prevented,  must  be  treated  in  the  usual  anti- 
Iblogistic  manner.  A  long  time  freipiently  elai)ses  before  recovery  takes  place,  the 
rves  remaining  weak,  irritable,  and  incapable  of  {jcrforming  their  proper  functions. 
■he  limb  supplied  by  the  affected  cords  is  soon  exhansled  by  exercise,  and  is  the 
at  of  a  dull,  aching,  tired  sensation,  which  is  always  aggravated  by  exertion,  <'spe- 
ally  if  carried  beyond  a  given  limit;  in  time,  it  U'comes  cold,  atro]>hied,  and,  in 
j'at  degree,  useless.  The  general  healih  also  sufiers,  though  the  <lisease  no'er 
oves  fatal. 

The  treatment,  in  the  first  instance,  is  by  rest,  al>so!ute  and  unconditional ;  and,  after 
c  nen'es  have  recovered  from  the  immediate  et^ect^4  of  the  injury,  b^y  passive  exei'cise, 
Srv  friction,  ami  attention  to  the  general  heallb,  whicli,  in  the  more  severe  forms  of 
he  accident,  is  alw.ays  materially,  if  not  seriously,  iniiiaired. 
Severe  pain  is  often  produced  by  comjtrension  of  the  nerves,  without,  so  far  as  can 
determined,  any  particular  disease  of  the  nerves  themselves.     In  aneurisni,  for 
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examjile,  of  the  larger  aitt'ries,  the  patient  often  experiences  extreme  suffering  from 
this  cause.  The  pain,  in  this  case,  is  either  sharp  antl  darting,  as  in  certain  forms 
of  nennilgia,  or  of  a  burning,  tearing,  lioriug,  or  gnawing  character,  especially  if 
there  is  at  the  same  time  eiosinn  of  the  osseous  and  cartilaginous  tissues. 

When  the  nerves  of  the  distal  portion  of  an  extremity  are  injured,  the  fingers  and 
toes  are  peinliarly  prone  to  sutler,  becoming,  at  first,  inflamed,  swollen,  glossy,  a-rte- 
miitoua,  and  excessively  painful,  and  afterwards,  as  more  remote  effects,  atrophied 
and  dcJ'iMined,  with  various  erufttions,  ulcers,  disease  of  the  nails,  and  desquamation 
of  tlic  cuticle.  Sitrh  alTections  are  always  diUlcult  to  manage,  and  often  resist  every 
attempt  at  ii  perfect  cure. 

Finally,  the  nerves  are  occasionally  the  seat  of  foreign  bodies^  introduced  during 
the  infliction  of  wounds,  which  they  thus  serve  to  complicate.     Various  kinds  of 
substances  may  thus  be  carried  in,  as  portions  of  clothing,  pieces  of  wood,  glass, 
porcelaui,  or  iron,  and  fragments  of  bone.     Denmark  has  related  a  case  in  whick, 
part  of  a  bullet  was  imbedded  in  the  radial  nerve;  and  Dupuytren  met  with  one  io^ 
wliich  the  end  of  a  lash  was  buried  in  the  ulnar  nerve. 

The  immediate  effects  of  such  accidents  are  violent  pain,  spasmodic  contractio 
of  thy  muscles,  loss  of  appetite  anil  sleep,  and  great  disorder  of  the  health.     Tetanu 
and  neuralgia  are  also  sufllcicntly  curumon.     The   slightest  motion  and  pressu 
always  aggravate  the  local  sullvM'ing. 

The  onl^'  remedy  is  remov;tl  of  the  foreign  body,  the  presence  of  which  is  gen 
rally  indicati-d  i<y  the  seat  of  the  [min.     Sometimes  the  substance  may  be  distinct! 
felt  with  tiio  finger.     When  the  suffertug  persists,  it  ma}'  be  necessary  to  excisti;.^ 
portion  of  the  affected  nerve, 

BECT.  II. — TUMORS. 

Vaiions  kinds  of  tumors,  as  the  myxomatous,  fibrous,  fatt}',  cj'stic,  and  calcareo- 
have  lieeii  found  in  the  nerves,  but  their  occurrence  is  very  uncommon,  and  their  c::3|j 
crimiiKitiun  is  not  only  dirtlcult,  I>ut  frequently  impracticable.     Such  growths,  wl^    j^ 
seldom  attain  mucli    bulk,  jiroluibly  always    begin   in  the  interfibrillar  connec^fcjyg 
tissue,  from  which,  as  their  development  proceeds,  they  gradually-  extend  to,    ^f»y 
uhimately  more  or  less  seriously  involve,  the  i^roper  substance  of  these  cords.     "T/ii 
neuromatous  tumors,  described  in  a  previous  chapter,  consist  mainly  of  fil.)roid     »iij<| 
myxomatous  matter,  iiiti-rraixed  with  nerve  tissue,  and  incased  by  the  neurilea-s  mji. 
Cysts,  occuiiied   by  a  gelatinifonii,  serous,  hematoid,  calcareous,  or  osseous    i^uh. 
stance,  have  been  met  with  in  different  nerves,  especially  iii  the  larger  trunks  oP    ilj^, 
extremities- 
Carcinoma  of  these  structures  is  exceedingly  rare.     Of  26  cases  analyzed  li>'  he. 
Wnlshe,  9  occurreil  in  the  nerves  of  the  upper  extremity,  chiefly  the  radial,  5  in  iim 
lower  extri'raity,  3  in  the  trunk,  and  9  in  the  head.     The  growth,  which  is  iistiai/f 
of  the  eucophaloid  variety,  is  generall}'  single,  irregularly  spherical,  ovoidal,  or  pvri- 
form   in  slnipo,  and   from  the  volume  of  a  filbert  to  that  of  a  hen's  egg.     At  fiot 
quite  movable,  it  ma}*,  in  time,  contract  adhesions  to  the  surrounding  parts,  and  (/ids 
become  more  or  less  firmly  fixed.    Its  progress  is  variable;  sometimes  slow, at  otiier 
times  rapid.     l>r.  Walahe,  in  his  examination  of  the  20  recorded  cises  here  allndf<l  I", 
lonn<l  it  impossible  to  <leterniine  clearly  the  primary  or  secondary  character  of  tli« 
affection.     In  a  number  of  the  cases  carcinoma  existed  in  other  parts  of  the  b<«l.V. 

The  63'mptoms  attendant  upon  carcinoma  of  the  nerves  arc  of  too  vague  a  ch%n^ 
ter  to  be  of  any  diagnostic  value.  The  numbness,  formication,  pain,  and  exqiiiiiiW 
tenderness,  so  constantly  ])resent,  do  not  dilfer,  in  any  sense,  from  those  occagioneJ 
by  benign  growllis,  or  even  by  the  more  severe  and  inveterate  forms  of  neuralgi"- 
Tlie  n.Tlure  of  the  tumor  may  be  suspected  when  the  disease  coexists  with  malign*"* 
atlections  in  other  parts  of  the  l>ody,  as  the  stomach,  mamma,  or  lymphatic  gUnd*! 
but  in  no  instance  is  the  surgeon  justifiable  in  pronouncing  a  definite  opinion. 

Mr.  C  II.  Moore,  of  London,  in  ISOfi,  described  a  very  curious  case,  perfectly 
unique  in  character,  of  arterio-venons  tumor  of  the  popliteal  nerve,  in  a  wotnU'i 
thirty-one  years  of  age,  who  hud  been  struck  iu  tiie  middle  of  the  ham  with  au  if^'" 
pump-li;indle.  It  presented  itself  iu  the  form  of  a  vast  cyst,  shaped  like  a  <lonlil^ 
cone,  occupied  by  serum,  black  clots,  and  loose  fibrin,  interspersed  with  small  d"*' 
ters  of  white  corimscles,  and  consisted  essentinlly  of  an  expanded  and  hypertropti"''' 
condition  of  the  comiionent  elements  of  the  nerve,  the  fibres  of  which  were  dis]>:in'''' 
in  such  a  manner  as  to  resemble,  iu  their  mode  of  arrnngenient,  the  fleshy  coiuoio^ 
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of  tlif  heart.  Tlit*  inner  surface  of  the  cyst  had  a  smooth,  shining  appcaranco,  aiitl 
was  marke<l  by  two  oriflces,  one  rc[>re3t'nling  a  large  vein,  and  the  other  a  smsdt 
•rtery,  which  had  thus  poure*l  their  couteuts  into  the  interior  of  the  sac.  Wiu'u  Mr. 
Moore  first  saw  the  case,  nearly  two  years  after  the  accident,  the  tumor  completely 
filled  the  hnra,  and  projected  backwards  in  two  prominent  lesser  swelliugsi,  which 
B4?emed  to  be  partly  flidd  and  partly  solid,  and  which  might  have  been  mistaken  for 
a  large  burse,  so  liable  to  form  in  this  situation.  The  tumor  was  exquisitely  tender 
on  pressure,  as  well  as  the  seat  of  severe  pain,  and  violent  pain,  with  a  sense  of  tin- 
gling, was  also  felt  in  the  leg  and  fuot.  Au  expluratury  ineisiou  re\ealed  the  true 
lalure  of  the  disease,  but  as  the  cyst  couhl  not  be  dissected  out,  and  as  it  would 
lave  been  improper,  on  account  of  the  woman's  health,  to  allow  it  to  suppurate^ 
imputation  was  at  once  performed,  aiul  life  thus  preserved. 

Bertrand  met  with  a  cystic  tumor  in  the  ujyper  i)art  of  the  median  nerve,  of  the 
llizt*  of  a  hen's  egg,  in  a  man  eiglity  years  of  age.  it  liad  never  occasioned  anj'  pain, 
End  was  filled  with  sanguinnlent  fltiiil,  intermixed  with  clots  of  blood. 
I  The  treatment  of  these  tumors,  whether  benign  or  malignant,  resolves  itself  into 
phrce  distinct  procedures: — 1st,  the  removal  of  the  morbid  structure  by  a  careful 
land  patient  dissection,  with  as  little  disturbance  as  possible  of  the  proper  nerve; 
2(lly,  the  excision  of  the  affected  portion  of  the  nerve;  anil,  3dly,  ain[nitation  of  the 
limb.  The  first  of  these  proceilures  would,  for  obvious  reasons,  l>c  inapplicable  to 
carcinomatous  growths,  and  the  second  could  not  be  performed  with  aai'ety  when  the 
tumor,  l)enign  or  m.ilignant,  invftlves  one  of  the  principal  nervous  trunks  of  an  ex- 
tremity, as  the  operation  might  be  followed  not  only  by  si^rioua  paralysis,  but  by 
extensive,  if  not  fatal,  mortification.  Am|nitation  sbuuld  never  be  performed,  unless 
it  has  been  clearly  ascertained,  by  a  most  careful  inHju'ction  of  the  morbid  mas.«i,  that 
it  is  the  only  available  exj)edient.  In  a  case  recortled  by  Moutard-Martin  excision 
of  a  carcinomatous  tumor  of  the  median  nerve  was  fidloweil  by  tlie  development  in 
the  brain  of  a  similar  growth,  which  caused  the  death  of  the  patient. 


P  SKCT.  III. — TETANC8. 

I     The  term  tetanus  is  n  generic  one,  employed  to  denote  n  peculiar  aflTection  of  the 

nerves,  characterizerl  by  violent  contraction  of  the  voluntary  muscles,  with  irregular 

intervals  of  partial,  although  seldom  of  complete,  relaxation.     Different  names  have 

Itcen  devised   to  designate  the  disease,  according  to  tlie  nature  of  the  predomiuunl 

local  symptoms  occasioned  by  the  atfected  muscles.     Thus,  when  the  muscles  of  the 

lower  jaw  are  spasmodically  cemtracted,  so  as  to  prevent  the  jmtient  from  opening 

his  mouth,  the  word  trixmuii  is  employed  ;  or,  to  use  a  common  exi>res8ion,  the  per- 

Rim  is  said  to  have  locked  jaw.     VVhen  the  body  is  bi-nt  forcibly  forwards  by  the 

action  of  the  abdominal  muscles,  the  affection  is  dennmiimted  emproufhotonos^  and 

lofmfthototws  vrlK-n  it  is  drawn  backwards  by  the  dorsal  muscles.     Tlie  term  plt'uro- 

Utvtonos  is  used  when  the  body  is  drawn  to  one  side,  wlijeli,  however,  is  a  very  rare 

occarrence.     A  distinction  of  much  greater  imporLanee  is  that  of  letanus  into  traii- 

'ttiatic  and  idiopathic,  acute  and  chronic.     The  disease  occasionally  comes  on  witEiin 

*  few  days  after  birth,  and  is  then  designated  as  infantile  tetanus,  the  Irisjnns  nai>- 

Senftum  of  authors. 

I  Jn  this  country,  especially  in  its  more  temperate  latitudes,  the  surgeon  has  to  deal 
Oiiiefly  with  tratmtatic  tetanus,  the  idioi)athic  variety  being  extremely  infrequent. 
Cases  of  it,  howe\er,  occasinnally  occur  in  the  more  tru|>icnl  States  of  tiie  Tuion, 
(tepeciuUy  in  South  ('arnlina.  (jJeorgia,  Missi.ssi|tpi,  Florida,  Louisiana,  and  Texas; 
While  in  the  West  and  liasl  Indies  it  is  sulliciently  common.  The  tetanus  of  new- 
born Infants  is  met  with  chiefly  in  the  southern  and  southwestern  .States  of  North 
Anieriea,  in  consequence,  ajiparently,  of  injury  sustained  in  the  ligation  of  the  umbili- 
bal  cord.  Infantile  tetanus  seems  to  have  at  one  time  lieen  very  comnum  in  certain 
|>ortions  of  Europe.  Thus,  it  is  assorted  by  Dr.  Joseph  Clark,  that  in  the  year  1"J^2, 
Of  17,5.50  children  born  in  the  Lying-in  Elospital  of  Dublin,  21344  perished  from  this 
Cause  alone  within  the  first  fcntnigUt  after  birth. 

Traumjitic  tetanus,  to  wiiich  the  ensuing  remarks  are  more  particularly  intended 
%o  apply,  is  not  peculiar  to  any  age  or  to  an^'  particidar  i>ursuit;  but  is  met  with  at 
bll  periods  of  life  and  in  all  classes  of  society.  The  y<<tu»g,  however,  suUer  more 
ifreqaently  than  the  aged,  and  it  is  particularly  liable  to  occur  in  persons  of  a  Jiervous, 
irritable   teraDeramcut.     Ill  health,  especially  disorder  of  the  digestive  apparatus, 
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grief,  nnxietv  cf  iniid,  nu<1  whatever  has  a  ttiKleucy  to  (k-pross  the  energies  of  lite 
system,  powerfully  juvdispose  to  its  developnifnt.  Women  are  quite  as  liable  to  the 
disease  as  men,  hut  the  gitjateet  number  of  cases  occur  among  tlie  latter  hei-ause 
they  are  mueli  more  exposed  to  its  exciting  causes.  Blacks  and  mulattoes  suffer 
more  frequently  from  tetanus  than  whites.  In  some  portions  of  the  West  ln<Jie« 
the  disease  ia  almost  exclusively  conflned  to  the  colored  population. 

Traumatic  tetanus  occasionally  assumes  an  epidemic  tendency.  In  1858,  nume 
ous  caniert  of  the  disease  appeared  in  rapid  succession  in  several  of  the  London  lioi 
pitals,  Llie  attack  having  often  followed  upon  the  most  trivial  injuries  and  operation 
as  the  li<;»tion  of  a  hemorrhoidal  tumor  or  the  amputation  of  a  flnger.  In  one  ol 
these  institutions  not  less  than  nine  deaths  occurred  from  tetanus  within  two  months. 

CauKcs, — The  causes  of  truuumtic  tetanus  are,  as  the  term  implies,  various  kind 
of  external  injury,  as  punctured,  lacerated,  contused,  and  gunshot  wounds,  burus^ 
scalds,  abrasions,  compound  fhictures  and  dislocations,  and  surgical  operations,  as 
amputations  and  the  excision  of  tumors.     A  number  of  cases  liave  btvn  rccorilct^ 
where  tetanus  wag  produced  by  salivation.     Some  of  the  most  trivial  accidcuts  are 
at  times,  sulliinent  to  occasion  the  disease.     Thus,  cases  have  iKren  oljserve<l  where  i — 
followed  the  !i|ipli<'ation  of  the  seadficator  in  cupping,  the  introduction  of  a  setoi       _ 
and  the  extraelion   of  a  tooth.     In   three  cases   of  tetanus  under  the  c^re  of  [)^^^ 
Richard  J.  Levis,  at  the  I'liiladelphia  Ilosfutai,  the  disease  in  one  was  occasionc-  -^^ 
by  a  slight  scald  of  the  hack  of  tlie  hand  and  wiist;  in  the  second, by  frost-bile  of  tl^^^. 
feel,  and  in  the  third,  by  several  Vienna  paste  i.sHues  made  for  the  cure  of  varicose  ^C'l^":^* 
of  the  leg.     Dr.  .lohn  Lodge  has  mentioned  to  me  tlie  case  of  a  youth,  fourteen  yc«^-^^ 
of  age,  wlio  died  from  locked  jaw,  caused  by  a  slight  scratch  on  the  ball  of  the  thuiih.   ^ 
recei\ed  three  weeks  previously.     Baron  Larrcy  has  recorded  an  instance  in  whi-^^j,' 
it  was  caused  by  the  lodgment  of  a  fish  bone  in  the  fauces.     Esam])le8  of  tetank^  -,, 
consequent  upon  the  ligation  of  the  iliac,  femoral,  and  carotid  arteries,  have  lie^.-^.|j' 
recorded  by  Brodie,  Kazille,  and  Dudley.     I   have  met  with  it  as  an  effect  of  ^::;tie 
injection  of  a  hydrocele;  now  .nnd  then  it  follows  upon  parturition.     The  fact  is^^     jq 
persona  of  a  nervous,  irritable  tem[)era3ucnt,  any  injury,  however  trifling,  may  reai^.  j[j 
induce  the  .illection,  especially  in  hot  and  damp  states  of  the  atmosphere,  or  dur  Sng 
sudden  transitions  from  heat  to  cold.     Ex|)0sure  to  cold  draugiits,  by  which       tlm 
body  is  suddenly  chilled,  is,  under  such  circumstances,  extremely  liable  to  prov-^i^ke 
an  attack. 

Tlie  influence  of  injuries  upon  the  production  of  tetanus  is  apparently  much  "S^as 
than  is  generally  sufiposed.  Thus,  of  yGtJ8  cases  of  operations,  large  and  «a:k.  dil, 
wounds  of  fdl  kimls.  injuries  and  contusions,  burns  and  scalds,  and  compound  r"«~ac- 
tures,  treated  at  tJuy's  Hospital  during  a  period  of  seven  years,  only  23,  accordi  ing 
to  Mv.  i'oland,  sidrered  from  this  disease. 

The  effect  of  cold   air,  when  permitted   to  play  directly  ujion  the  bod^',  ia  ^•"dl 
illllMtrated  by  what  ocx>nrred  after  the  battle  of  Ticonderoga,  in  1758.     The  wouncli'l 
were  exposed  the  whole  night  after  the  action,  in  open  boats  upon  Lake  tJeorge,  <*n(l 
tiie  consequence  was  that  nine  of  tliem  dietl  of  locked  jaw.      During  our  war  ^^*«tl> 
(Jreat  ISritiun,  most  of  those  wounded  bj'  fire-arms   on  board   the  frigate  Auia^o"i 
liefore  Charleston,  were  attacked  with  tetanus  on  the  fourteenth  day,  from  a  sud*!^" 
change  of  verj'  wet  and  cold  weather  following  a  long  drought.     Wounded  soldi^'*i 
lying  on  damp  or  wet  ground,  are  particularly'  prone  to  attacks  of  this  dise**^®" 
Thu-s,  after  the  battle  of  Bautzen,  where  the   men  were  left  all  night  on  the  fi«:rw« 
exposed  to  severe  cold,  more  than  lOt)  were  seized  with  tetajius ;  nnd  similar  eflfc*^** 
were  witnesseil  after  the  engagement  at  Ibesden,  from  the  suffering  induced  by    'tto* 
-sudden  transition  from  a  hot  to  a  colil,  chilly  atmosphere. 

The  injury  inducing  the  disease  may  be  situated  uptni  any  part  of  the  body.  ~\ 

was  at  one  time  supposed  that  lesions  of  the  head  and  face  were  singularly  cxet»"*  l'^ 
from  tetanus,  but  more  enlarged  experience  has  demonstrated  that,  although  it  lE'*^*'^ 
not  occur  with  the  same  relative  frequency  as  when  the  cause  is  seated  in  ot-^* 
regimis,  yet  its  invasion  after  such  accidents  is  by  no  means  uncommon.     Injur>^     *^ 
the  inferior  extremity  is  more  prone  to  be  followed  by  tetanus  than  a  similar  af^"*^^ 
lion  of  the  superior  extremity;  and  everybody  knows  huw  remarkably  liable     O**^ 
dissease  ia  to  supervene  upon  wounds  involving  the  Iciidous  and  aponeuroses  of    ^-^ 
hands  and  feet,  especially  of  the  latter.     Lesions  of  the  nerves  themselves  are  p^*-^    . 
tiarly  dangerous   in  this   resiwct,  more   particularly  wheu  they  are   of  a   punetii*"*^ 
character,  or  ivhen  they  are  limited  to  a  parti;il  division  of  their  fibres  and  ut-'U  ''* 
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ma,  by  a  blunt  instrument,  as  a  piece  of  glass  or  a  rusty  knife.     Fatal  cases  of 

lanus  IVoin  the  ligation  of  liei'VOs  have  been  reporleil  \>y  Lairey  ami  other  surgeons. 

*i'he  extent  of  tlie  itijmy  iloes  not,  so  far  as  can   bL'  juilgetl,  exert  any  niaterijjl 

uence  u])on  the  production  of  the  disease,  as  it  liaH    hctii   known  to  follow,  cm 

be  one  band,  the  most  insignificant  scratch,  luul,  on  the  other,  the  most  tVightful 

iVQiuL     I   lidieve,  in  fact,  that  it  may  be  ftssniHetl,  as  a  general  principle,  that  the 

anger  of  the  occurrence  of  tetanns  is,  otiier  things  being  eiiiial,  alnmst  in  <lirect 

ktio  to  the  diniiniitive  size  of  a  vroynd.     This  is  certainly  true  of  a  nntjnrity  of  the 

at»es  that  have  fallen  under  my  persninil  observatirm,  ;\n  apparently  trivial  injury, 

sstlj'  a  liltle  puncture,  having  served  as  the  exciting  cause. 

Si/tuptoma. — The  period  wliich  intervenes  between  the  occurrence  of  the  injury 

il   the  developmeut  of  I  he  disease  is  liable  to  eouHiilerable  variety.     Ot-tierally  il 

»^e«  from  four  to  ten  days.     Jn  some  instances  well-marked  synijdoni.s  hupervene 

thin  several  hours  after  the  receipt  of  the  injury;  and,  im  the  other  hand,  the 

ttack  may  not  occur  under  eight  or  ten  wi-eks.     lu  rare  instances  the  disease  does 

pt  appear  until  after  the  wound  that  provoked  it  is  cofnpletely  closed,  owing,  donbt- 

|Bs,  to  some  lurking  irritation  in  the  nerves  of  the  alfccted  parts,  or  to  the  retention 

f  some  foreign  substance. 

j  Although  tetanus  may  eornc  on  suddenly,  with  hardly  any  premonition,  yet,  in 
enerul.  the  afUick  is  [irccerled  by  various  anoinalous  nervous  sensations  which  but 
9t>  clear])'  foresliado^y  its  approach.  The  most  imiHjrtaiil  and  reliable  of  these  pre- 
krsoriea  are,  a  feeling  of  malaise  or  universal  uneasincsH,  aching  in  tiie  muscles, 
ifincsa  alw^nt  th«  lower  jaw,  pain  in  moving  the  head,  and  difliculty  in  prot  rnding  the 
gne.  The  wound,  if  any  exist,  commonly  puts  on  an  Hnhealthy  apjM':ir:inee.  dis- 
arging  a  thin,  sanions  fluid,  and  manifesting  no  further  disposition  to  iit-al.  After 
i-se  symptoms,  whip!i  are  often  atlrihuted  by  the  patient  to  the  effects  of  cold,  have 
tontiiuied  for  a  variable,  but  usually  a  very  short,  perio<l,  others,  more  bohi  and 
lecisive  in  their  character,  set  in,  leaving  no  longer  any  doubt  respecting  their  true 
future.  The  jaw  now  becomes  firmly  locked;  the  faculty  of  masticatioji  is  com- 
M»'tely  alK)lishcd  ;  attcm|>ts  at  deglutition  excite  spasm  iu  the  throat,  with  a  sense 
if  impending  snifooation;  and  tliere  is  an  indesoribatile  distress  in  t!»e  precordial 
region,  exteniling  from  the  ensiform  cartilage  Itackwards  towanls  the  s[)ine,  as  if  the 
fliesl  were  tiglitly  encircled  by  a  cord.  The  mtiseles  of  the  back  rind  ahdomeu  arc 
Hgidly  contracted,  and,  in  no  long  time,  those  of  the  extremities  Ijecome  .similarly 
Ur«?oled.  When  their  actitm  is  very  violent,  the  spinal  muscles  may  shorten  them- 
selves so  much  as  to  druw  the  trunk  into  a  distinct  arch,  the  body  resting  only  u()on 
the  r>cciput  and  heels,  the  affection  thus  constituting  the  variety  of  tetanus  called 
bpistbototios,  illustrated  in  fig.  232,  from  Bell.     The  opposite  stata  of  this,  empros- 

Fig.  238. 


OpUthotonot, 

W 

liotonos,  is  extremely  tnicommon ;  for,  although  the  abdorainal  muscles  are  usually 
Ptry  firmly  contracted,  being  often  as  hard  as  a  board,  yet  it  is  seldom  that  they  are 
llble  to  counteract  the  extensor  muscles  of  the  back  to  such  a  ilogree  as  to  bend  the 
lt:ad  and  chest  forwards.  The  disease  having  reached  "  '  ^tage,  may  be  said  to  l>e 
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completely  ami  iliurnrleristic&lly  estal>li!>lKMl.  Frequent  spasms  now  occur,  convul 
sing  aixl  Jigit.'iliiig  the  wliole  I'rarne,  iind  giuatly  iiicreasiiig  tlie  general  sutt'ering.  The 
teeth  aie  Tirmly  elenehed;  Lhc  eyes  aie  lixetl  in  their  soekete,  ami  have  u  «iM, 
unriutiirul  cx|iressioii ;  the  nostrils  are  exitatideil ;  liie  corners  of  the  inmitli  an 
reti'ueti'ii  ;  the  toiinteiiuiK'e  has  au  old,  haggaiil,  and  withered  h)ok  ;  the  respiration 
is  hibijilous  and  hurried  ;  uud  the  amallesl  iiiiaiiLity  ol"  tltiid  is  iinahle  to  denA-enil 
the  lauLX-s  and  (esophagus.  So  great,  in  faet,  geuernily,  is  tiie  imi)edinieul  to  <K-i:!u- 
tilion,  that  tlie  veiy  sight,  of  water  id  a  source  of  .sulfering.  The  pniu  is  usually 
severe,  particularly  ahoul  the  jaw,  throat,  ehest,  and  sjjiin.-;  while  the  general  siiim- 
bility  of  the  surface  ij*  so  excessive  that  the  slightest  breath  of  uir  is  olleu  6iiftlcieu( 
to  liring  on  violent  s[ia9ms. 

Fever  i-s  seldom  present  in  traumatic  tetanus,  even  when  it  has  reached  its  hcijilit, 
although  the  thirst  is  generally  very  considerable;  the  pulse,  which  rnrely  exo«cdi 
eighty,  eighty-ftve,  or  ninety  iu  the  minute,  is  soft  and  regular,  except,  {)crh(ips, 
during  tlie  violence  of  the  muscular  ispasra*,  wtien  it  may  Ix'  considerably  jigitalvil, 
sniull,  and  feeble;  the  tongue,  at  first  moist,  becomes  <i;radually  dry  and  brownish; 
the  stomach  is  extremely  torpid  ;  the  bowels  are  generally  obstinately  oousli|>ijtc(l; 
tlie  urine  \^  scanty  and  high-coh)red  ;  and  the  skin  is  liot  and  bathed  witij  a  copious 
perspiration,  which  is  oecasionnlly  very  chimmy  and  offensive,  especially  towards  the 
latter  stages  of  the  disease.     The  mind  is  usually  iinim|iaired. 

Allliiiugh  sucli  is  the  most  common  course  of  (he  disease,  yet  more  or  leas  Irregu- 
larity oecasioually  arises,  giving  the  symptoms  somewhat  of  an  anomalous  character. 
Thus,  there  may  be  little  or  no  pain;  the  throat  maybe  free  from  uneasinei*s;  tlie 
respiration  may  Ke  gasping,  or  performed  with  a  sort  of  catch;  the  ejelids  nmybe 
half  closed  au<l  the  buU  fixed  ;  the  orbicular  muscle  of  tlie  month  may  be  firmly  con- 
tracted over  the  teeth  ;  and  the  extremities  may  remain  completely  reln.\cd  ami 
powerless.  Epilepsy,  Ijysteria,  and  delirium  are  sometimes  noticed.  Tiie  skin  b, 
occasional  I  \",  remarkably  hot,  llie  tem|K'raliu'e  in  the  axilla,  in  some  cases,  baring 
been  found  Ut  range  as  high  as  100^,  110°,  and  even  112°  of  Fahrenheit.  A  com- 
plete remission  of  the  symptoms  is  f>ne  of  tlic  anomalies  of  tho  disease,  extending 
sotnetinies  over  a  [K'riotl  of  several  weeks,  as  in  an  instance  reported  by  Du)iuytrvn. 
Duval  refers  to  several  cases  in  whicli  the  disease  assumed  the  form  of  an  irresinlnr 
ague;  and  Mr.  Morgan,  of  Loudon,  saw  twu  patients  in  whom  the  S]iasm,  iuutea'l  i>l 
alfeuling  the  innsclcs  uf  the  jaw,  primarily  attacked  the  mu.scles  of  the  part  iiijiireil- 
I  recently  attended,  with  I'rofessor  Wallace  and  lir.  (JeorgeT.  IJarker,  a  young  lady"'' 
seventeen,  who,  in  cousetjuence  of  severe  irntnlion  of  the  upj>cr  jaw,  arising  frmn 
disease  of  one  of  tlu'  canine  teeth,  was  seized  with  tetanic  symptoms,  alt<-nile(l  with 
locked  jaw,  pain  in  the  epigastrium,  back  of  the  neck,  face,  and  lumbar  region.  i>di1 
the  most  violent  opisthotonos.  The  paioxysins  during  the  first  twenly-fonr  hoiin 
recurred  with  great  rreqtiency,  often,  indeed,  every  five  to  ten  minutes. tmt  nfterwanls 
under  tlu'  intlueuce  of  hypo<leruiio  injections  of  morphia,  chloral,  and  quinine,  ll'^'y 
became  less  frequent,  although  they  did  not  crnnpleteh'  disap[H>ar  under  several  \YwltS' 
The  pcculirir  feature  in  this  case  was  the  entire  nhsence  of  locke<I  jaw  during  tlif  i"" 
tervals  of  the  paroxysms,  the  attack  having  eviilently  been  one  of  hysteria  assotial**' 
with  tetanus. 

IHagiu>i<ii>'. — The  diagnosis  of  tetanus  rarely,  if  ever,  presents  any  difficulties.    T" 
general,  the  liistory  of  the  case  alone  is  quite  sufllcient  to  deternjine  its  true  cl>i>f' 
a<'tei'.     The  only  disease  with  which  it  can  be  confounded  is  hydrophobia,  but  tl»c 
symptoms  of  the  two  atfectiojis  are  so  very  ditferent  that  none  but  the  must  hee<llf** 
practitioner  could   possibly  eominit  such  an  error.     The  period  of  latency  in  tiy'lr*> 
phobia  is,  on  an  average,  not  less  tlian  n  month,  while  tetanus  is  usually  dcvelofH*** 
in  from  four  to  fourteen  daj-s  from  the  infliction  of  the  injury  which  provokes  *-^ 
Besides,  iu  ralues  there  is  an  absence  of  locked  jaw  and  of  oinsthotouos,  which  C<^^' 
stitiite  such  striking  features  in  tetanus. 

One  of  the  most  valuable  dinguostie  symptoms  of  tetanus  is  the  terrible  dislfc^^ 
in  the  precordiutn;  it  is  usually  deserilu'd  as  of  a  painful,  dragging  nature,  an<l  i*  ^^ 
dotibt  dependent  upon  sfiasmodic  contracti«»n  of  the  diaphragm.     Coming  on  enrl^ 
in  the  disease,  it  generally  ctuitinucs  to  its  elo8<%  atid  is  nearly  always  attended  inU 
opisthotonos,  the  head  anil  slionlders  beinij  drawn,  as  it  were,  instinctively  \m()S^ 
ward,  to  rdli've  pain  and  to  favor  the  introduction  of  air  into  the  lungs.     Jn  let.'uiii«*»^ 
the  muscular  contraction  is  steady  and  persistent,  though  liable  to  frequent  and  ^ii'l 
den  exacerbations;  in  hydrophobia  it  is  clonic,  occurring  paroxysraally,  and  baviu^ 
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distinct  intertnissinns.  In  tetanus,  swallowing  is  <lifI1c(ih,  riiiefl^-  b\'  roasdn  of  the 
iiii))0!«sibility  of  separating  the  jaws  :  in  rabies,  is  is  ilepenik-jit  npon  spnsm  of  liie 
tliroat  anil  cpsophagus;  in  the  frirmtT,  the  mind  is  calm  and  unalfected;  in  tiie  Ijitttr, 
it  13  often  iKivTfrfnll\'  excited,  ami.  at  times,  evi'n  fiirions. 

Tetanns,  es[)eeially  in  its  ehionic;  form,  has  soinetinn's  been  mistaken  for  rheu- 
mati^n],  from  wbieh,  however,  il  is  always  readily  distinguished  by  Uic  liistor}-  of  the 
case  and  the  absence  of  Hpasm  in  the  mnseli's  of  the  jaw. 

Poisoning  by  strychnia  closely  simulates  tetanus.     There  is,  however,  no  locked 

E'aw;  the  patient  is  able  to  open  his  month  an«l  s^vallow  ;  the  Agitation,  tieiidiJing, 
n<\  convnision.s  are  more  violent ;  the  symptoms  come  on  suddenly,  and  r!i|iiilly  dis- 
apjK'ar  when  the  dose  is  small,  or  death  soon  occ-urs  when  t\w.  fmantily  is  large. 

ProrjnoHix. — The  prognosis  in  traumatic  tetanus  is  i-xtremdy  unfavorHble.  In  the 
gr.eat  majority  of  cases  death  occurs  IVoui  tlie  third  lo  Ihe  fifth  day;  and  if  im 
instance  of  ir-covery  is  occasionally  met  witli,  it  only  goes  to  confirm  the  genend  law 
of  the  mortalitj'  of  this  affection.  In  nn  experience  of  furty  years,  I  have  seen  Init 
three  cases  where  the  patient  escaped  wilh  his  life,  and  then  unly  afler  a  protracted 
and  painful  struggle.  When  the  disease  lias  otice  fiiiriy  commenced,  the  tetanic 
Bp.isms  genernlly  continue  to  recur,  with  more  or  leas  severity,  tintil  ijiey  jirove  fatal. 
There  arc  no  reliable  signs  which  can  serve  to  gnide  us  in  regard  lo  the  prognosis 
in  this  affection.  The  previous  state  of  the  generid  health,  the  age  of  the  patient^ 
and  the  character  of  tlie  pulse,  affonl  no  clue  as  in  tlie  probable  issue  of  the  case. 
Theyounganrl  the  robust  fare  no  better,  in  this  respect,  than  the  old  and  infirm.  Both 
alike  perish  from  its  attacks.  The  danger  is  undoubtedly  always,  other  things  being 
ei|UHl,  in  propnitiou  to  the  A-ioIence  and  durntion  of  the  [laroxysms,  and  it  has  been 
foimd  tiiat  any  tendency  t<j  chronicity  is  generally  so  much  in  favor  of  ultimate 
recovery  ;  although  patients  sometimes  live  for  several  weeks,  and  tlu'ii  die  from  the 
etfeets  (,f  the  mnhniy. 

Of  415  cases  «>f  this  disease  tabulated  by  Dr.  R.O.  Cowling.of  Louisville,  Kentuck}', 
2-3.3  recovered,  an<l  ]X2  die<l,tlie  ninrtality  being  greatest  in  c-hihlrcu  inider  ten  years 
©f  age,  and  least  Ix'tween  ten  aiid  twiMity  years.  Professor  l>.  W.  Yandcll,  from  a 
'careful  analysis  of  these  cases,  finds  that  persons  are  most  likely  to  recover  from 
'acute  tetanus  when  the  attack  occurs  sub^^equenl  to  the  ninth  day  after  the  iujury,  and 
that,  when  the  symptoms  have  lasted  fourteen  days,  restoration  is  the  rule,  and  death 
the  exception,  apparently  independently  of  the  treatment.  Of  3(!;^  cases  of  traumatic 
tetanus  that  occurred  during  our  late  war,  330  terminated  fatally.  Of  27  reported 
[cures,  the  disease  was  of  a  chronic  character  in  23. 

I  The  manner  in  which  death  occurs  is  not  •well  understood.  In  some  instances  it 
is,  apparently,  catiseil  by  suffocation,  from  spasm  of  the  niusilcs  of  the  larynx;  occa- 
•ionally  it  results  from  mere  exhaustion,  life  being  worn  out  by  the  intcjisiiy  of  the 

Suffering;  and  in  a  third  class  of  cases  it  may  probably  be  imliiced  by  spasm  of  the 
cart,  interrupting  the  passage  of  the  blood  to  the  lungs  and  brain. 
Patholo'jtj. — It  might  reasonably  be  supposed  that  a  disease  which  is  characterize<l 
bj-sc)  much  violence  during  life,  would  leave  some  traces  fif  its  existence  after  death; 
but,  to  show  how  erroneous  such  a  conclusion  is,  it  is  only  necessary  to  refer  to  the 
ISlet  that  all  the  dissections  that  have  hitherto  been  made  of  persons  dead  of  this 
ifTc^'tion  have  utterly  failed  to  throw  any  satisfactory  light  upon  its  pathology  and 
kiorbid  anatomy.  Many  statements  have  been  reported  with  reference  to  these  dis- 
sections that  arc  entirely  without  foundation;  in  fact,  in  not  a  few  of  the  cases, 
kntnr.il  or  accidental  appearances  have  been  confounded  with  morbid,  and  lesions 
%n.\c  been  described  which  existed  only  in  the  itnnirinatjott  of  the  cxaniiiicrs.  From 
Mio  circumstance  that  tetanus  is  essentially  a  nervous  affection,  the  brain  and  spinal 
lonl,  a*  well  as  the  nerves  emanating  from  tlicm,  and  even  the  great  sj-mpathetic, 
Irith  its  plexuses  and  ganglia,  have  alt  been  most  thoroughly  Rcrutiiiized  in  nunn^roua 
Instances,  and  that,  too,  by  some  of  the  ablest  men  in  the  profession,  nn<l  yet,  not- 
Iritbstanding  all  this,  we  are  no  wiser  now  in  regard  to  the  actual  lesions  of  this  dis- 
ease than  surgeons  were  centuries  a^ro.  The  whole  subject  is,  in  truth,  still  a  mystery. 
I  have  myself  made  several  dissections  of  this  kind,  .ind  have  witnessed  others, 
^mounting,  perhaps,  altogether  lo  eiglit  or  ten,  without  having,  in  a  single  one, 
|)bserve<l  any  morbid  appearances  that  could  justly  be  ascribed  to  the  effects  of  the 

Uaease.     It  has  been  noticed  in  several  instances  that  the  nerves  leading  f^-om  the 
mod  which  caused  the  attack  were  in  a  state  of  inflammation,  their  substuncc  and 

idnrilemma  being  congested  and  discolored. 
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Of  the  true  prithulogy  of  tt'tanus,  then,  nut h lug  whatever  of  a  sntlsfaetorj-  nature 
is  known  ;  that  it  is  esaeutially  iin  Hllcftion  of  tlie  nervous  system,  or  t»f  the  iitn-es 
of  particular  musulert,  must  be  a(hnltteil  from  tlie  symptoms  which  characterize  it; 
hut  in  what  the  iH-ciiliar  change  consists,  and  to  what  extent  it  is  earrieU,  arc  ^Kiiiits 
in  the  history  of  ihe  lesion  of  which  we  are  coinplelel}'  ijrnoranl. 

I'reutinent. — The  treatment  of  this  olistinate,  and,  uuforliinatcly,  too  generally 
fntiil,  disease,  is  altogether  of  an  eti)[»irical  eharaeter.  That  this  should  Ix?  so  is  not 
surprising,  wlien  it  is  remembered  how  completely  ignorant  we  are  of  its  ])atliologi-, 
and  the  fact  tlial«  there  is  hardly  an  article  of  the  materia  raedica,  of  any  reputed 
eftieacy,  that  has  not  been  era])loy»;d,  ettiier  singly,  or  in  various  forms  and  nuxUsof 
eombiiialion,  for  its  relief.  Although  jmtients  occasionally  gel  well  of  this  di^ca^e^ 
under  cireuinstances,  apparently,  tlie  most  desperate,  yet,  when  the  practitioner 
eomos  to  analyze  his  tiiatjncnt,  in  tlie  true  spirit  of  philosophy,  he  is  generally  com- 
[•elli'd  to  confess  bin  ignorance  as  to  the  share  whieli  his  remedies  may  ha\e  exerted 
upon  the  fortunate  event,  and  to  aeknnwhdge  that  accident,  rather  than  hisowu 
skill,  ])erforuied  the  cure.  However  tliis.  may  be,  it  is  certain  that  the  disease  some- 
time* either  vvears  itiself  out,  or  yields  to  the  most  insignificant  measures,  wliilcat 
otin.'r  times  it  resists  the  lK;st  directed  efforts  of  the  ablest  and  most  ex|M'rit'iiml 
practitioner.  The  chances,  indeed,  of  ell'ecting  any  good,  wlien  tlie  malady  is  fairly 
established,  are  veiy  sieiuler  in  any  case,  however  mild,  llenee,  whatever  is  doii^ 
slionid  be  done  promptly,  an<l  with  a  view  to  a  prophylactic  rather  thau  to  acurativG 
result. 

One  of  the  first  and  most  important  indications  in  traumatic  tetanus  is  the  retnoval, 
if  possible,  of  tlie  exciting  cause,  whieli  is,  of  itself,  occasionally  suflieient  to  ctTocl 
a  cure.  Thus,  if  any  li>reigu  boily  remain  in  the  wound,  or  in  contact  with  tbe 
living  tissm-s,  the  surgenn  cannot  too  speeilily  extract  it,  es|)ecially  if  there  i» 
already  some  evidence  of  approaching  disease.  Sometimes  a  vicious  ciealricf  may 
kee|)  lip  tlie  tetanic  irritation.  Many  years  ago,  1  attended,  in  consultation  with 
Dr.  Buck,  a  young  girl  of  fourteen,  who  had  lockeil  jaw  from  having  been  jia'i- 
dentally  hurt,  neaily  a  nionth  pieviously,  in  the  right  cheek,  by  a  small  spliulef 
of  wooil.  Althongli  tlic  substance  was  immediately  extracted,  yet  the  parts  aw- 
tinned  to  lie  tender,  1>eing,  at  times,  even  quite  painful,  ami  in  less  than  awwk 
tetanus  set  in.  When  I  saw  the  case,  free  use  had  already  lieeu  made,  without  any 
maiiuial  benelit,  of  anodynes  and  antispasinodics,  along  with  au  occasioual  purgntivc, 
and  tlie  ciieeU  had  been  leeched  and  repeatedly  painted  with  iodine.  The  girl  wasp-ile 
and  feeble,  ami  had  lost  her  appetite.  U]K>n  exaniiniiig  the  original  site  of  tlw 
injury,  I  found  a  small,  circumscritK-d  spot,  exquisitely  tender  under  pressure,  and  of 
almost  llbro-cartilaginous  hanlness.  This  being  carefully  dissected  out,  no  more 
paroxysms  occurred  ;  and  in  a  few  days,  with  tlie  aid  of  iron  and  quinine,  wine, ami 
a  generous  diet,  comitlete  recovery  ensued. 

Amputation  of  the  wounded  juvrt  has  occasionally  l>een  performed;  and,  judging 
from   the  statistics   that   have   been   pulitislied   upon  the  subject,  there  is  i-eason  to 
believe  that  tlie  operation  ]ias  now  anil   then  proved   successful.     Nevertheless,  fc 
surgeons  would,  jiroUably,  be  found  to  be  so  venturous  as  to  remove  a  leg  or  an  arm 
on  the  approach  of  such  a  disease,  an<l  none  certainly  would  be  foolish  enough  U> 
attempt  the  cx[icdient  afler  it  is  fuljy  established.     In  the  one  case,  the  possihiUt* 
is  that  the  alfeclirm  might  yiehl  to  other  and  milder  means;  and.  in  the  other,  »■* 
the  (lisease  Ih  no  longer  one  of  a  local  character,  but  dilfused,  as  it  were,  throuiito 
the  sj'steui,  it  is  dilllcult  tu  see  how  nm])ntatioii.  however  early  performed,  could  I 
of  any  benefit  in  arresting  the  morbid  atiinii.  unless  it  be  upon  the  principle  of  9U^ 
stituling  a  fresh  and  dean  wound    for  one  of  an   inflamed  and  irritaldc  characlt^ 
Au  interesting  ease,  bearing  directly  upon  this   ])oint.  fell   under  my  ohservatiou,  J 
a  patient  of  l>r.  Mattingly.  of  Kentucky.     The  man,  who  was  filly  years  of  age, 
a  stout,  healthy  farmer,  of  a  nervo-sanguineoiis  temperament,  who,  about  five  wi 
pieviously,  hM<l  tiie  fore  and  middle  fingers  of  the  right   hand,  between  the  weo 
and    third   joints,  severely  mashed   by  the  passage  of  the  wheel  of  a  wafrnn, 
phalanges  being  completely  comminuted,  and  supported  merely  by  a  few  ^l 
integument.     A  physician. sJinrlly  after  tlie  .nccident,  removed  the  injured  pa 
the  scissors,  and,  biinling  up  the  ill-forme<l  stumps,  sent  the  nnin  home,  a  die 
of  thirty-five  miles.     Kxcessiv*-  pain  soon  ensued,  frdlowed,  at  the  expiration  of 
time  almre  s|>ccifled,  by  wcll-marke«l  symptoms  of  tetanus.     Five  days  after 
while  the  patient  was  under  the  inflnence  of  chlorofnrm,  1  removed   the  inutlisi 
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the  raetacarpo-phalangcnl  joints,  the  whole  hand  being  at  the  timn  miicli 
ollon  an<l  exiiuisitely  teinier,  tlie  tongue  coated,  the  pulse  hani  ntid  ncccleniteil, 
i  Uie  system  irritnl)le  from  the  wiirit  of  sleep.  The  tttiinie  spnsras  eontiniu'ii  for 
reral  days  alter  llie  operation,  but  tliev  btvauio  grafiually  ligliter,  short cr,  jind 
8  frequent,  and  iu  a  lew  weeks  all  symptoma  of  the  disease  hsu\  entirely  di8ai>- 
U'ed. 

Uow  far  tlie  recovery  in  tliia  ease  was  due  to  the  aniputaf  inn  of  the  alfictt'd  fingcif*, 
Vould  be  difUeult  to  <letenmne ;  but  it  ts  reasonable  to  suppose  tluit  tlie  operalion 
»  serviceable  by  ridding  the  system  of  a  mass  of  irritation  and  ^lisease,  which,  if 
bad  been  permitted  to  uuntinue,  might  Lave  proved  liighiy  di^trimuutal,  if  not 
Aructivc,  to  the  patient. 

[n  regard  to  the  treatment  of  the  wound  itself,  it  cannot  be  doubted  that  prompt 
ention  to  it  is  of  great  moment.  The  rernt;dit.s  should  gemrnlly  be  of  the  llvo^t 
»tljing  cliaraeter,  consisting  of  warm  watcr-dr<'ssing,  or  emolliunt  cataplasms,  with 
iberal  admixture  of  laudanum,  powdoced  oj)inm,  or,  what  ia  better  than  cither, 
phate  of  morphia-  If  the  parts  are  girdt'd  by  inflammatory  engorgement,  or 
rious  kinds  of  deposits,  as  will  be  likely  to  be  tlu'  case  when  the  wound  is  of  a 
Itctured  eharaetcr,  free  incisions  must  l>e  made,  the  knife  being  carried  thoroughjy 
*ougli  the  tissues  in  every  direction.  A  similar  method  shoulil  lie  adopted  when 
ire  is  reason  for  suspecting  the  lodgment  of  foreign  matter.  The  pntctiee,  at  one 
le  BO  common,  and,  perbaiis,  not  yet  sutliciently  exploded,  of  pouring  irritating 
Ids  into  the  wound,  or  of  applying  escharolies,  cannot  be  too  severely  censured, 
it  must  inevitably  increase  the  suffering,  and  aggravate  the  disease. 
[  have  no  experience  willi  excision  of  the  nerves  connected  with  the  injnred  struc- 
res;  an  operation  said  to  have  l>een  several  limes  sncj-cssfstliy  perffirmed  by  for- 
fu  surgeons.  Sucli  a  step  could  oidy  V»e  justified  in  the  ease  of  the  suirdhr  nerves, 
d  then,  I  presume,  all  the  good  that  would  be  likely  1<taicrue  froui  it  might  readily 

accomplished  by  the  free  division  of  the  atlected  parts.     Excision  of  the  larger 
rves  might  be  followed  by  permanent  paralysis. 
The  patient  must  be  carcl'nlh-  jirotected  from  the  contact  of  cold  air.     Exposure 

the  body  to  a  direct  current  is  often,  of  ilstlf,  suniciciit  to  bring  c>n  an  attack  of 
Anus  in  a  susceptible,  nervous  person;  and,  after  the  attack  is  fairly  established, 
Dh  an  occurrence  never  fails  to  aggravate  the  spasms,  rendering  them  both  more 
K)neTit  and  violent.  The  atmoHpliere  of  the  room  should,  moreover,  \  v  perfectly 
irm  and  dry,  experience  luiving  shown  that  cold  nnd  moisture  combined  are 
tremely  prejudicial  in  all  affections  of  this  description. 

The  most  important  internal  remedies,  nuiloubledly,  are  anodynes  and  antispas- 
Ddics,  of  which  opium,  eliloroform.  Calabar  bean,  tartar  emetic,  aconite,  camphor, 
Kafietida,  and  Indian  hemp  occnjiy  the  highest  rank.  Tlicy  should  In*  adminis- 
red  in  large  doses,  with  a  view  to  an  iinnudiate  and  doeiiled  im|>re«sion  upon  tlie 
neral  aysteni,  and  should  be  given  either  by  themselves  or  in  various  states  and 
lgree«  of  combination* 

The  most  eligible  preparations  of  opium  are  the  aeetated  tincture  nnd  the  salts  of 
!>rphia,  particularly  the  sulphate.    Opium  in  substance  is  objectinnnble,  on  account 

its  insolubility,  the  stomach,  under  such  circumstances,  being  extremely  torjnd, 
«1  unable  to  act  upon  it,  P'or  the  same  reason,  a  much  larger  rpiantity  of  laudanum 
k\  morphia  is  required  to  produce  their  specific  effect  than  in  ordinary  disease. 
hen  the  patient  is  young  and  roVnist,  or  when  the  sjiasms  are  violent  and  ob.sti- 
ile,  the  anodyne  should  l>e  combined  with  tartar  emetic,  in  doses  suflkMently  largo 

relax  the  system.  The  latter  remedy  is  sometimes  employed  by  itself,  and  cases 
fve  come  under  my  observation  vvhere  it  seemed  to  have  elfected  a  complete  cure. 
Rm  satisfied,  however,  that  its  etlieacy  will  always  be  matenally  enhanced  by  its 
■dicious  combination  witli  morphia.  Owing  to  the  torpor  ftf  the  stomach  iu  this 
Bcase,  it  will  l>e  borne  in  much  larger  doses  than  ordinarily.  The  most  promjtt 
id  etfleacious  method  of  administering  morphia  is  by  hypodermic  injection,  from 
third  to  half  a  grain  being  thus  introduced,  either  alone,  or  in  union  with  the 
lieth  of  a  grain  of  atropia,  two  or  three  times  iu  the  twenty-four  hours,  accoi"ding 
'the  violence  of  the  autfering. 

Aconite  i-s  a  medicine  of  creat  «:'fflcacy  as  a  depressant,  and  may  he  given  as  an 
IJnvant  to  morphia,  or  morphia  and  tartar  emetic,  in  cases  of  tetanus  attended  with 
robust  and  plethoric  state  of  the  system.  It  lowers  the  action  of  the  heart,  pro- 
fetes  perspiration,  and  relieves  spasm.     Veratrura  viride  acts  in  a  sim^ilar  manner. 
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Canijjlior  ami  assafuelida,  aJmiuistured  in  large  doses,  oi-casionally  aid  i"  con- 
trolling  tiio  spasms  \n  this  disease,  1)UL  they  sUoulil  never  lie  trusted  to  alouv,  TLtiir 
iiitlueiice,  as  anllspasmudics,  is  far  inferior  to  that  of  inorpliia  and  tartar  eiuclic. 

Indian  iuitnp,  bmoii  after  its  iirst  iiitroductioa  iuLo  practice,  received  a  large  ebare 
of  ulttintion  in  ilie  troaliueiit  of  tbis  tlisease,  GSpeeiali)'  from  tlie  East  India  pracli- 
tiom-rs,  some  of  whom  were  at  one  time  disiwsed  to  regard  it  as  a  spocifie.  SuW 
qacint  experience,  however,  has  greatly  disa[)])ointed  these  expectations,  and  lu  tin* 
ctnuitrv  very  little,  if  any,  confldeneo  is  plaeed  in  the  remedy.  I  eertjiiuly  have  ui-ver 
derived  any  apprjeciable  benefit  from  it  in  the  few  eases  of  tetanus  in  which  I  Law 
employed  it,  although  the  trials  in  each  were  very  fair.  The  preparation  usuallv 
given  is  tlie  extract,  in  doses  varying  from  one  to  two  grains,  repeated  evervivi 
hours,  or  even  more  freriucutly,  the  olject  being  the  production  and  mainteuftiicc  of 
mireotism. 

Tlie  Calabar  bean  has,  of  Uite,  been  re[jeatedly  enijilnyed  in  the  treatracut  of  U'ta- 
nus,  and  several  cases  have  been  reported  in  which  it  is  said  to  have  been  fullowtil 
by  a  complete  cure.  Its  virtues,  however,  have  undoubtedly  been  greatly  ovtrratd, 
and  in  two  cases  in  whieii  I  inade  trial  of  it  no  appreciable  benelit  whatever  resulted. 
The  best  form  (if  the  medicine  is  the  extract,  given  in  doses  of  two  grams  e\eiy  two, 
three,  or  fuur  lioiirs,  aceurdiug  to  the  violence  of  the  symptoms. 

Professor  ChrisioplK-r  Johnsinii,  of  lialtimore,  in  1870,  re|>orled  two  cases  of  triia< 
matic  tetanus  treated  succussfuUy  with  hypodermic  injections  of  conia.  His  formuiu 
consisted  of  two  <lrojJs  of  conia  with  one  of  sulphuric  acid  iu  one  drachm  of  waur, 
of  which  liftcen  drops  were  introduced  every  two  hours,  d.'iy  and  night.  In  t«vo 
other  cases,  one  caused  by  gangrene  from  frost-bite,  and  the  other  by  6}  philiticnilwrs 
of  the  leg,  although  the  attacks  were  fatal,  the  remedy  exerted  a  powerful  iufluiucc 
in  eontroUin-^-  spasm  and  muscular  rigidit}". 

Chlorutorm,  adminislered  internally,  or  inhaled  in  the  form  of  va])or,  lias  iKyji 
much  employed  iu  this  disease,  and  eases  said  to  have  been  successfully  trcalwl  k 
it  have  been  reported  by  dilferent  ob-servers,  Init  how  far  they  were  really  relii'vi-d 
by  it  is  not  determined.  It  is,  however,  certain  tliat  it  generally  signally  fails  to 
cure,  and  that  it  i^  of  ise  chiefly  in  assuaging  pain  ami  spasm. 

Much  comtort  is  aiso  experienced  fnjiu  the  utie  of  the  vapor  bath  in  the  trcnlment 
of  tetanus;  the  steam  should  be  conveyed,  by  means  of  a  tube,  from  tlie  spout  uf  i^- 
tea-kettle,  or  other  suitable'  apjiaralus,  under  the  bedclothes,  and  may  be  advntila-^ 
geousiy  medicateil  with  laudanum,  or  laudanum  and  chloroform.     The  remedj  po» — ' 
Besses  no  curative  agency. 

In  my  own  hands  nothing  Las  afforded  so  much,  relief  in  mitigating  suffering  ond 
preventing  pain  and  spasm  as  quinine,  combined  with  morphia,  and  given  in  duwa 
of  three  Iu  live  grains  every  three  or  four  iiours.  Other  |>ractitioners  have  found  it 
eqiiaiiy  valuable  in  tliis  respect. 

Bhuidletiin^aiid  mercury,  the  latter  carried  to  the  effect  of  salivation,  were  at  one 
time  iiimh  vaunted  ujj  account  of  their  su[)pi>st'd  elTlcacy  iu  the  treatment  of  tel.nnns. 
They  have,  however,  of  late  years,  been  entirely  abandoned.  The  patient  is  certninlv 
reduced  sufliciently  soon  without  venesection;  and  as  to  mercury,  its  use  has  ocon- 
sionally,  as  stated  ei.-»cwhere,  itcen  followed  by  the  very  «Usease  which  it  was  intendo<I 
to  cure,  the  saliva  streaming  at  the  time  fmm  the  month  in  enormous  quantitic9. 

When  much  exhaustion  exists,  brandy,  wine,  and  a  generous  diet  are  iiidicate<l, 
along  with  quinine  and  other  lorroboranls.  The  prnfusc  and  exhausting  sweats  eu 
ot'ten  attendant  u])<>n  the  disease  are  liesL  contt oiled  by  aromatic  sulphuric  acid,  and 
by  frei|iient  s])uuging  of  the  surface  with  a  slrong  solution  of  alum. 

Whatever  treatment  may  lx»  ado|)ted,  proper  attention  should  be  paid  to  Ibe 
bowels,  which  are  generally  excessively  torpid,  and,  cfuisequently,  diflicult  to  be 
moved.  Wiicn  the  jiatienf  is  in  a  condition  to  swallow,  he  may  take  ten  grains  of 
calomel,  with  (bntlile  that  quanlily  of  jalaji, every  six  hours,  until  there  are  free  alvine 
evacuations.  If  the  medicines  are  tardy  in  their  action,  the  operatii'U  may  l>e  pro- 
moted by  the  addttirm  of  a  drop  of  croton  oil,  or  by  means  of  a  stimulating  injection, 
as  spirit  of  turpeutitie  and  ca.stor  oil.  Ociasionally,  croton  oil  may  advant-igcou^ly 
be  nibbed  uf)on  the  abdomen,  Severe  purging  shouM  l»e  carefidly  avoided,  as,  frota 
its  irritating  and  prostrating  effects,  it  cannot  fail  to  aggravate  the  complaint.. 

The  treatment  of  tetanus  l>y  counter-irritation  is,  in  great  degree,  obsolete.  It  w.ns 
formerly  thought,  when  the  disease  was  supposed  to  be  essentially  connected  willi 
inllammation  of  the  cerebro-sptual  axis,  that  extensive  nn<l  rapid  vesication  of  Ua* 
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spine  wniilH  afford  valuable  aid  in  coinbaliug  the  morbid  action,  and  putting  a 
stop  to  tile  8i)nsmrt;  and  f'XHUi[iles  illiisLriitivi>  of  ilie  bt.MiefiL;ial  etTectsi  of  llii.-*  uiotk' 
of  Ircatmont  liavo  been  imMisiied  by  (Ittii-rcut  ohscrvors.  TI]o  rouH'dy  usually 
8olectc<l  is  cither  the  eominon  l^lisler,  cfui.-ti<'  iiotasaa,  or  tbe  ac-lual  tMutcry.  The 
late  Dr.  Ilaitshomc,  of  this  city,  was  iu  the  bsiliit  nf  ftiiiili>yiui?  a  soiiitiuii  of  po- 
tiis^Ba,  in  tlie  proportion  uf  oiiu  drachrn  and  a  hnW  to  two  fluidoiinuos  of  distilled 
water.  It  produces  a  prjwi'rlul  riibefarifiit  ffffcl,  and  may  lie  applied  by  means 
of  a  cloth  mop  to  a  nitrrow  line  of  skin,  from  tlie  occiput  to  the  sacrum.  If  the 
hoi  iron  tie  used,  it  should  be  applied  trauecurreiitly.  1  liavc,  lioAvever,  great  doubts 
in  regard  to  the  propriety  of  any  measures  of  tiiis  kind,  hcUeving  that  tUey  freiiueutly 
aggravate  tin-  symptoms  instead  of  relieving  thera, 

Wheu  the  disease  is  chronic,  and  there  is  a  wound  which  is  Btill  open,  but  indis- 
pose<l  to  heal,  the  best  plau  is  to  divide  the  parts  freely  with  the  knilc,  so  as  to 
relieve  tliem  of  engorgement,  and  ijivite  a  more  saloitnry  action.  It  is  under  such 
circurastanccs  tlnit  the  actual  cautery  occasionally  :in>:wers  a  good  purpose.  In  a 
case  in  the  practice  of  Dr.  \V.  D.  Stewart,  of  Indiaici,  tbe  parlicnliirs  of  which  he  has 
kindly  communicated  to  nie,  nu  immedinte  ^tup  was  jiut  to  tlie  paroxysms  bj-  this 
procedure,  aller  varioas  other  means  had  been  frnitl**ssly  tried  Inr  nenrly  a  fortnight. 
No  8pasms  to<ik  place  after  tlie  aj>|ilic!iti(iii,  anil  tin-  patient,  a  hul  nine  years  of 
age,  made  a  prompt  and  perfect  recovery.  The  wound  which  Lad  provoked  the 
attack  was  a  large,  lacerated  one,  occupying  the  right  side  of  the  scalp, .and  extend- 
ing <lown  to  the  btmcs. 

Anodyne  and  stimulating  liniments,  strong  veratria  ointment,  ntid  ice-bags  applied 
along  the  spine,  have  sometimes  acted  benelicialh',  both  in  moderating  the  spasms 
and  in  eradicating  the  disease.  Chloroform  has  also  been  used  a  good  deal  in  this 
manner,  and  several  cases  of  its  successful  em|iloyincnt  have  liccn  repurted;  among 
others,  a  very  interesting  one,  by  Dr.  Tlinkle,  of  Pcnnsylvnuia,  of  a  woman  win*  suf- 
fered from  tetanus  from  tlie  bite  of  an  eel.     The  treatment  was  conjoined  with  pur- 

tivos  and  antispasmodics,  as  cannabis  Indicn,  valerian,  and  compound  sulphuric 
r. 

inally,  if  the  patient  be  so  fortunate  as  to  survive  the  disease,  the  greatest  care 
must  be  observed  during  his  convalescence,  lest  rel»|>8e  occur  and  deslroy  him,  when 
bo  is  apparently  on  tlie  A'erge  of  returning  lie:illti.  The  clothing  should  be  warm, 
the  diet  light  but  nutritious,  the  bowels  nud  secretions  duly  regulated,  and  exposure 
to  atmospheric  vicissitudes  sedulously  avoided. 

After  all  that  has  l>een  done  by  modern  science  for  the  euro  of  traumatic  tetanus, 
the  humiliating  fact  stiires  us  in  the  face  that,  of  the  man>"  remedies  that  have  been 
paraded  before  the  profession,  there  is  not  one  that  is  wiu'thy  of  special  confidence. 
An  analysis  of  the  cases  tabulated  by  Dr.  Cowling  denrly  shuus,  as  Professor  Yan- 
cUdl  very  justly  remarks,  that  the  results  of  trentnient  by  ditfereut  remedies  are  so 
ueiirly  alike  that  no  one  agent  can  iiroperly  be  consiilered  ns  jiossessing  any  decided 
BUi>eriority  over  any  other.     All,  iu  fact,  are  equally  of  apocryphal  virtue. 
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SECT.  IV. — NEURALGIA. 

Neuralgia  is  an  affection  of  the  nerves  attended  vvilli  severe,  agonizing  pain,  often 
paroxysmal  in  its  character,  liable  to  occur  in  jill  parts  of  the  body,  :uul  generally 
dependent  upon  some  bwal  irritation,  or  upon  the  joint  attency  <if  a  local  aud  con- 
Btitutional  cause.  As  it  would  be  out  of  place  in  a  work  of  this  kind  to  treat  of 
neuralgia  in  general,  I  shall  limit  my  remarks  here  chielly  to  the  disease  as  it  mani- 
fests itself  in  certain  nerves,  |iarticulnrly  those  about  the  face,  where  the  lesion  not 

ifrequcntly  becomes  the  subject  of  surgical  interference. 

The  causes  of  ucuralgia  are  various  and  of  the  most  opposite  character.  They 
are  predisposing  and  exciting.  Persons  of  a  nervous,  irritable,  or  hyfttcricil  tem- 
perament are  more  prone  to  the  disease  than  any  other  class  of  in<Uvidna1s.  The 
goaty  and  rheumatic  also  frequently  suffer  from  it.  ib'pressiijg  inllncnccsi,  whether 
mental  or  corporeal,  are  among  its  most  common  predisposing  causes.  Dyspepsia 
and  anemia,  by  lowering  the  powers  of  the  system,  remarkably  favor  its  develojv 
nient. 

The  disease  occurs  in  1>oth  sexes,  at  all  ages,  and  at  all  seasons  ;  it  is  most  common, 
however,  from  the  twentieth  to  the  fiftieth  year,  and  in  winter  and  spring,  in  cold 
Dorthem  regions,  and  in  districts  abounding  in  malarial  exhalations.     Cold  and 
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dnmp  states  of  the  atraosplicre  are  especially  favorable  to  its  prodnctlon.  Like  gout 
auil  rhenmatism,  the  disease  occasionally  manifests  a  lieriKlitary  prmlisposiiinn, 
and  in  a  unmbor  of  instanc-es  I  have  met  with  it  in  seveial  uienilitTB  of  tbc  same 
family.  No  parts  of  the  body  are  exempt  from  its  attacks.  It  is  particularly  fre- 
quent in  the  head,  fate,  ami  Jaws.  The  hysterical  temperament  disposes  to  xteuralgii 
of  the  spiiie,  joints,  and  bones. 

The  exciting  causes  of  neiirtdgia  are  of  a  local  and  general  nature.  Among  Ibo 
former,  exposure  of  a  nerve  to  the  air,  or  its  compression  by  some  tumor,  jw  au 
exostosis,  or  soft  growth,  is  the  most  conimou.  The  most  atrocious  attacks  of  this 
disease  are  generally  witnesised  in  the  branches  of  the  trifacial  nerve,  in  cousequchce 
of  caries  of  the  teeth,  laying  o|K'n  their  cavity,  and  thus  allowing  the  air  and  oiLit 
irritating  substances  to  come  in  contact  with  the  <lenuded  nerve  within.  Similar 
etfects  are  often  produced  by  the  pressure  of  a  dental  exostosis,  or  by  the  luere 
thickening  of  the  periosteum  covering  the  fang  of  a  tooth.  Occnrrciices  of  a  like 
nature  often  excite  neuralgia  in  the  bones.  Sometimes  the  disease  is  awakened  by 
the  contusion  of  a  nerve,  oceasidued  b}-  a  blow,  fall,  or  kick;  by  the  irritatiuu  of  an 
old,  indurated  cicatrice;  or  \>y  the  excilemeut  iiifluced  by  the  presence  of  a  foreij^n 
body,  as  a  splinter  of  wooil.  In  the  face,  neuralgia  may  be  caused  by  the  lodgmnil 
of  a  piece  of  dead  bone  in  the  nose  or  nntnnn.  A  cnlcuhi-s  may  produce  the  dise;ii<t 
in  the  bladder,  worms  in  the  bowels,  ami  tive  larv{x>  of  insects  in  the  front.nl  .^iniis. 
Neuralgia  of  the  pelvic  viscera  is  often  induced  by  the  pressure  of  a  displaceil  uterus 
upon  the  surrounding  structures. 

Exposure  to  cold  while  the  body  is  overheated  and  covere<i  with  perspiration  is  a 
very  common  exciting  canse  of  neuralgia.  When  the  predis|)o.Hition  to  the  disetkse 
is  very  strong,  the  slightest  draught  of  Cold  air  will  often  almost  instautaneouMjr 
bring  on  an  attack.  Exposure  to  heat  is  less  injurious,  though  it  \9  also  capable  of 
exciting  the  disease,  espeeiall}-  when  the  heat  is  concentrated  for  any  length  of  liiBt 
upon  one  particular  locality. 

Attacks  of  neuralgia  sue  sometimes  induced  by  gastro-intcstinal  irritation,  as  tlie 
presence  of  a  rcdumlancy  r.f  aciil,  indigestible  food,  worms,  impacted  feces,  or  an 
overlo:i<led  state  of  the  bowels.  The  disease  is  not  uneotiKiion  in  dysmenorrlia'a,  in 
ulceration  of  the  neck  of  the  uterus,  in  epiual  irritation,  and  in  organic  lesion  of  the 
brain. 

Neuralgia  is  sometimes  duo  to  a  syphilitic  taint.  Lancoroaux  has  recorded  three 
cases  of  sciatica  wJiicb,  having  long  resisted  all  tieatment,  yielded  as  if  by  enchant- 
ment to  the  use  of  rneicury  and  iodide  of  potassium.  Uonorriiiua  may  act  in  a 
Bimilar  raanmr,  the  attack  lieing  characterized  by  the  suddenness  of  its  invasion, 
the  rapidity  with  which  it  attains  its  maximum  of  intensity,  and  the  shortness  of  its 
du  ration- 
Occasionally  the  cause  is  seated  in  the  nerve  itself,  as  when  it  is  inflamed,  partially 
ulcerated,  or  denuded  of  its  natural  coverings.  After  amputation,  the  stum|i  often 
becomes  atfected  with  neuralgia  in  consequence  of  the  extremities  of  some  of  the 
nerves  being  expanded  into  neuromatous  tumors;  and  similar  effects  sometimes 
supervene  upon  the  division  of  the  nerves  in  cases  of  wounds,  especially  lacerated 
ones. 

Fin.ally,  the  occurrence  of  neuralgia,  as  a  consequence  of  malaria,  is  familiar  to 
every  one.  In  the  southern  and  southwestern  States  of  the  Union,  where  neuralgia 
of  every  form  and  grade  is  extremely  prevalent,  the  disease,  in  the  great  majorily  of 
cases,  recognizes  no  other  cause.  The  attacks,  under  such  circumstances,  are  geno 
ralty  of  a  rlistinctly  intermittent  type,  very  similar  to  those  of  intermittent  fever, 
recurring  once  every  day  or  every  second  ibiy,  and,  after  having  continued  with 
great  severity  for  several  hours,  gradually  going  off,  to  reappear  about  the  same 
period  on  the  next  day;  each  |>aroxysm  Iwing,  perhaps,  ushered  in  by  ohUly  sensa- 
tions, and  terminating  in  mure  or  less  profuse  |>erspiration. 

St/mpfomn. — The  nature  of  the  pain  in  neuralgia  is  not  always  the  same.  In  one 
case,  it  is  dnll,  heavy,  and  aeliiiig;  in  another,  acute  and  extremely  violent ;  in  a 
third,  it  resembles  tlie  pain  produecil  by  thrusting  needles  into  the  tissues;  in  a 
fourth,  it  is  pungent,  smarting,  or  tuirniug;  in  a  fifth,  it  is  sharp  and  darling,  like 
an  electric  shork,  running  thruugh  the  parts  with  the  rajiidity  of  lightning. 

The  pain,  whatever  its  eharaeter  ina^  be,  is  geuendi}-  attended  with  more  or  less 
soreness  and  tenderue.SH  of  the  affected  ])arts,  wlii("h  sometimes  pit  on  prfs'^ure, 
although   the}'  are   8cldum  discolored.      Finally,  the   pain  may  be  concentiate'l.  or 
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diffused  ;  that  is,  it  may  be  strictly  localized,  or  limiteil  to  one  particular  spot,  and 
tbat,  ^jL-rhniis,  a.  v^-ry  small  one ;  or  it  may  be  extended  over  the  greater  portion  of  a 
ner\c,  oi*  even  over  its  entire  length. 

It  is  important  to  bear  in  mind  that  the  pnin  often  breaks  out  at  a  poiut  very 
remote  from  the  one  upon  wlucli  the  impression  jirovoking  the  attack  is  made.  Thua, 
6upra-orl)itid  neuralgia  ia  often  produced  by  disorder  of  tlie  etomaeh^or  ofthc  stomaeU 
and  iKjwels;  a  carious  tooth  has  been  knoM'u  to  give  rise  to  neuralgia  of  the  hip;  and 
spinal  irritation  not  unrrequently  occasions  neuralgia  of  the  leg,  heel,  and  foot.  A 
very  singular  case  has  been  reported  where  a  severe  attack  of  ni-uralgia  of  the  left 
forearm  could  always  be  instnntly  excited  by  toucliing  the  nicatuM  of  the  right  ear. 

Neuralgia  is  sometime.s  associated  with  rheumatism,  and  it  is  to  this  form  of  the 
disease  that  the  terra  rlieumatieo-iK'Hialgic  is  usually  a|)plied  by  nosologists.  The 
combination  is  most  generally  met  with  in  persons  of  an  arthritic  predisiiositiun, 
commonly  afl'ects  the  nrustles,  es|>ecially  I  lie  iuleroostal  and  spinal,  and  is  often 
€xcee<lingly  intractable,  rendering  the  patient  miserable  for  life,  and  at  length  wear- 
ing him  out  by  the  constancy  of  his  pains. 

Neuralgia  ol\en  exists  simultaneously  in  difTorent  parts  of  the  body,  and  when  it 
is  once  fairly  estaldished  it  is  easily  excited  by  the  mtist  trivial  circumstances.  Its 
progress  is  variable.  In  many  cases  it  reaiJily  yields  to  treatuieiit,  or  ilisuppears 
even  spontaneously ;  on  the  other  hand,  it  is  Boinetiniea  a  most  inti-aetable  tlisease, 
worrying  and  fretting  the  patient,  undermining  his  general  health,  and  dis(juatifving 
him  ibr  bu.siiies3  and  enjoyment.  In  its  worst  forms  tlie  suU'eriug  is  almost  constant ; 
whereas,  in  the  milder,  there  are  not  unfreciitently  lung  intervala  of  complete,  or 
nearly  complete,  exemption  from  pain.  When  llie  affoctiifU  is  contracted  early  in 
life,  and  proves  rebellious,  it  ia  seldom  entirely  got  rid  of,  whatever  means  ma}'  be 
adoi.>te<l  for  its  relief. 

Pathohifjy. — The  pathology  of  neuralgia  is  not  understood.  It  has  generally  been 
supposed  to  consist  in  a  mere  exaltation  of  the  sensibility  of  the  nervous  tissue,  but 
if  this  were  true  it  wnuM,  (imbably,  nut  be  so  intractable  a  disease  as  it  often  is. 
The  explanation  may,  perhaps,  hold  good  in  those  cases  in  which  the  disorder  is  very 
transient,  or  of  malarial  origin.  In  gem-ral,  however,  tliere  is  some  degree  of  inflam- 
matioD,  either  in  the  nerve-]iulp  or  in  tlie  neurilemma,  or  in  botli,  as  ia  proved  by  the 
fact  tbat  the  parts  supplied  by  the  alTected  nerves  are  commonly  more  or  less  tender, 
ffiideraatous,  and  even  somewhat  disonloreil ;  plienomena  clwirly  indicative  of  an  en- 
gorgeil  and  incited  state  of  the  capillary  ves.sels  with  a  teinlency  to  etiusion.  In 
other  cases,  again,  it  may  consist  in  a  mere  jwcversion  of  the  nervous  fluid,  as  when 
n  nerve  is  compressi-d  by  interstitial  dejmsits,  or  by  causes  acting  ujion  its  periphery, 
Iheroby  interrupting  the  cun-ent  across  the  seat  of  the  obstruction. 

Neuralgia  seldom  pioves  fatal.  Its  course  is  irregular.  It  may  last  for  months, 
jrears,  a  lifetime,  the  patient  finally  dying  of  some  other  disease.  The  most  dan- 
gerous form  is  visceral  neuralgia,  which  sometimes  causes  death  by  the  constancy 
and  violence  of  tlie  attendant  pains. 

Trealvwnt. — The  treatment  of  neuralgia  must  be  deduced,  in  great  degree,  from 
the  nature  of  the  exciting  can^e,  wiiich  should,  ther^'fore,  always  receive  prompt  at- 
tention, removing  it  whure  this  is  practicable,  or  motlifyiug  it  where  it  is  not,  so  as 
to  render  it  as  liarmless  and  iniiperative  a.s  possible.     In  neuralgia  of  the  face,  for 
example,  it  will  often  be  found  that  the  cause  of  tlie  trouble  is  a  carious  tootli,  upon 
extracting  whith  the  pain  instantly  vanislies.     Neuralgia  dcftendent  upon  the  pre- 
sence t»f  an  old,  calbnis  eiciitrice,  can  oidy   be  successfully  relirved  by  the  excision 
of  the  ottcnding  tissues,     ViTmifnge  mcilicincs  are  indicated  when  it  is  causud  b)' 
worma ;  antaciils,  when  it  is  excited  by  vitiate<l  secretions  of  the  stomach  ;  purga- 
tives, when  it  is  occasioned  hy  an  overloaded  state  of  tlie  bowuls.     Thus,  it  will  l)0 
perceived  that  no  single  remedy,  or  class  of  remedies,  is  adapted  to  all  cases;  a  fact 
which  strongly  suggests,  in  every  instance,  the  importance  of  a  most  thorough  and 
critical  examination  of  tlie  state  of  the  part  and  s^-stom,  with  a  view  to  the  institu- 
tion of  a  rational  therapeutics. 

It  must  not  lie  exjiected,  however,  that  the  disease  will  always  disappear  upon 
the  removal  of  the  exciting  cause.  Generally,  indeed,  it  will,  and  that  very  promptly 
and  effectually ;  but  there  are  cases  where  it  ia  inclined  to  linger,  with  littie  or  no 
mitigation,  for  an  indefinite  period,  the  alFected  parts  being  seemingly  nnabli;  to  re- 
cover their  natural  fuuutioos,  either  because  they  have  become  habituated  to  the 
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morbid  action,  or  because  tliey  hare  experienced  some  organic  change  wliicb  no  i 
cation  can  reach. 

The  treatment  of  neuralgia  is  general  anti  local,  except  when  the  cause  is  nbvio 
of  a  purely  local  character,  when  general  means  may  usuaily  lie  <ii»i»en.M.'il  with. 
Purgatives,  a  proiier  regulation  of  the  diet,  and  antiueuralgic  remedies,  as  they  are 
named,  constitute  the  more  important  constitutional  measures;  while  embrocation*, 
let.'ches,  vesic-^iuts,  tbe  endermic  use  of  mor]>hia,  and  section  of  the  affected  nerve*, 
comprise  the  more  ellicient  and  reliable  topical  agents. 

There  are  few  c^ses  of  neuralgia  which  are  not  bene6te<l  by  the  use  of  purgatives; 
B«>metimes,  indeed,  the  disease  promptly  disap|)oars  under  a  few  brisk  cathsrtici 
Their  exhibition  is  particularly  indicated  when  there  is  a  coated  state  of  the  tongue, 
disorder  of  the  stomach,  a  vitiated  condition  of  the  secretions,  headache,  pain  nml 
aching  in  the  limbs,  or  an  overloaded  condition  of  the  bowels.  The  Ixjst  articles  are 
blue  mass,  colocynth,  and  jalap,  or  the  comjxjnnd  calomel  pill,  repeated  every  other 
uigbt  until  there  is  a  decided  improvement  in  the  general  health.  Emetics  may  oHen 
be  adv.-uitagcously  cxliibitcd,  especially  when  there  is  evidence  of  biliarj-  and  gastric 
derangement.  The  pain  is  generally  mitigated  by  their  action,  and  sometimes  com- 
pletel}'  removed,  the  moment  the}'  begin  to  manifest  their  specific  effect. 

The  diet  must  be  plain  and  simple,  easy  of  digestion,  and  adapted,  in  reganl  Jo 
its  nutritive  qualities,  to  the  exigencies  of  each  particular  case.  The  plethoric  will 
be  benefited  Ity  abstinence;  the  pale  and  anemic,  by  good  living.  "When  the  gtnorjil 
health  is  mucii  impaired,  tonics,  as  quinine  and  iron,  a  generous  diet,  wme,  brniiiiy. 
porter,  and  ale,  with  exercise  in  the  open  air,  will  be  of  senice.  Sometimes  a  sea 
voyage,  or  a  residence  near  the  sea  shore,  is  salutary. 

There  are  several  articles  of  the  materia  medica  which  maj-  be  considered  osei- 
erting,  in  some  degree,  a  specific  infltience  over  neuralgic  affections,  and  whicli  b«ve 
hence  received  the  name  of  autineuralgic  i-eiue<lies.  To  this  class  belong  (itiiuino, 
arsenic,  strychnia,  aconite,  and  morphia,  along  with  some  other  anodynes,  and  the 
different  preparations  of  iron. 

Quinine,  the  great  antiperio^lic  in  intermittent  fever,  is  entitled  to  the  highest  r«ik 
in  the  treatment  of  neuralgia,  particularly  in  that  variety  in  which  the  ynu 
observe  a  regular  diurnal  relapse,  with  an  interval  of  entire  freedom  from  n; 
It  may  be  administered  by  itself  or  in  union  with  an  opiate,  and  a  lew  etBcii'Ui(i>'M' 
are  almost  nure  to  break  up  the  attack  promptly  and  effeetually.  In  my  own  prm- 
tice,  I  seldom  give  less  than  ten  grains  at  a  dose,  re|)eate<l  every  six  or  eight  honrs, 
until  the  affection  is  either  vanquished,  or  the  specific  effects  of  the  nie<liiine  »re 
rendered  apparent  by  the  aural  and  cephalic  distress.  Some  practitioners  pnfir 
snialler  doses,  but  experience  has  shown  me  that  the^-  are  less  trustworthy,  and  that, 
at  all  events,  a  much  longer  time  elapses  before  they  put  a  stop  to  the  disease.  Qui- 
nine is  sometimes  ver}-  lR>neficial  when  the  affection  is  not  of  malarial  origiu,  liut,io 
general,  its  effects  are  much  less  apparent. 

In  chronic  neuralgia,  ur  in  acute  but  obstinate  attacks,  arsenious  acid  is  generally 
found  to  be  one  of  the  best  remedies,  given  in  doses  varying  from  the  eighiii  to  ilie 
fiiteenth  of  a  grain,  three  times  a  day,  in  union  with  an  anodyne,  or  anodyne  ami 
touic.  There  are  few  cases  of  the  disease,  however  obstinate,  that  will  not  bo  roalt- 
rially  benefited  by  the  use  of  this  article,  if  administered  with  pro{»er  ju<lgnieiit  ari'l 
perseverance.  The  acid  is  far  preferable,  in  every  n'sj)ect,  as  an  antiperioJic,  to 
Fowler's  solution,  as  it  is  much  less  liable  to  cause  nausea  and  anasarca. 

With  the  value  of  strychnia,  as  an  anlineuralgic,  every  practitioner  is  familiar- 
I  iiave  used  it,  as  8u<-h,  for  nmny  years,  and  its  effects  have  rarely  entirely  cii'Ji|'' 
pointed  my  exjiectations.  Tlie  dose  recommended  in  the  books  is  much  too  lan.f. 
I  rarely  give  more  tlian  tbe  sixteenth  or  twcntietti  of  a  grain,  tlirioe  in  the  twciil.v* 
four  hours.  Extract  of  mix  vomica  is  also  employed  for  the  same  purjiose,  but  i* 
seldom  productive  of  any  decide<l  benefit. 

Aconite  and  ln<lian  hemp  are  valuable  articles  in  the  treatment  of  neiiralin*. 
allhough  their  elllcacy  has  been  greatly  overrated.  Tiiey  may  IwJ  exhibited  \ni^« 
form  of  extract,  in  doses  varying  from  half  a  grain  to  a  grain  every  six  or  eig''' 
hours,  cither  alone  or  conjoined  with  other  articles. 

In  some  cases  relief  is  more  readily  obtained  from  the  exhibition  of  hydroclil<^f*|* 
of  ammonia  than  from  any  other  remedy.  It  is  particularly  serviceable  in  uiiiirBlg^* 
of  the  face  and  head,  especially  in  that  form  of  the  disease  known  under  theiianii'"f 
hcmicrania;  but  it  may  also  be  very  advantageously  employed  in  neuralgia  of^ 
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Bcera,  sjnne,  eliest,  and  exi  remUies.  The  dose  should  st*iici'«l!y  he  lai-fie,  as  from 
tweiJtj'  to  thirty  grains,  rcpcnti'd  three  or  four  times  in  tlu-  tvvttii v-f«ur  hutirs. 

The  use  of  morphia  is  alisoliitdy  iiuHspeiisaltle  in  the  trc-ntineiit  of  netunlgif 
comjilaintH,  not  so  miidi  as  a  eurative  ni;:eiil,  iis  fur  thf  purpose  of  euntn<lliti^ 
the  excessive  pain  and  inducing  ste^p.  There  are  casts,  howevur,  which  are  radi- 
cally eurefl  liy  the  pei-severint;  exhil«ition  of  this  remedy,  liut  then  it  is  generally 
Becessar}' to  give  it  in  large  and  HUHtjtiru-d  doses.  Protraeted  narcotism  has  occasion- 
fclly  vanquished  the  disease  nlTter  all  other  means  had  failed  to  afford  even  tem|iorary 
relief.  Several  examples  of  tiiis  kind  have  fdlen  under  my  own  immediate  observa- 
tion, and  others  have  been  meniiuned  to  me  by  professionid  friends.  For  ordinary 
purposes  the  quantity  need  not  exceed  a  fourth  or  third  of  a  f^rain,  and.  in  chronic 
or  iiiibacute  cases,  1  rarel}'  give  more  than  the  tontli,  twelfth,  or  Ofteeiith  of  a  grain, 
repeated  thrice  a  da}-. 

For  many  years  past  I  have  l)een  in  the  habit  of  employing,  with  very  hnjipy 
tflfects,  in  a  great  variety  of  cases  of  neuralgia,  a  combinatiDU  of  some  or  all  of  the 
ihove  articles,  giving  tlieni  in  pill  form  three  or  four  tiuu'M  in  tlu>  twi-nty-fonr  lunirs. 
The  subjoined  will  serve  as  a  type  of  such  a  formula.'  It  ncvd  hardly  be  atided  that 
the  ellects  of  the  prescription  should  be  carefully  watched,  as  several  of  the  articles 
lire  of  ft  potent  and  even  a  [joisntious  cbaracler.  If  the  system  be  anemi<*.  two  grains 
of  the  sulphate  of  iron  or  of  the  valerianate  of  that  salt  may  be  incorporated  with 
each  pill.  Carltonale  of  ir<jn  I  never  use,  as  it  has  always  disapjiointed  my  expeeta- 
lions,  even  when  administered  iti  large  doses  and  for  a  long  time,  ami  my  ex|K'rieuce, 
lu  this  resj>ect,  is,  1  believe,  fully  corroborated  hy  the  results  of  the  <d>servations  of 
other  practitioners.  When  the  attack  depencJs  ni)ou  the  presence  of  a  redundancy 
of  vitiated  gastric  acid,  the  solution  of  vah-rianate  of  amnnuit.n  will  be  found  a  highly 
(fficient  remedy,  adnuni?*lcred  in  the  dose  of  a  drachm  every  two  or  three  hours  until 
relief  is  afforded.  Iodide  of  potassium  bus  In-en  iuucIj  landcil  as  an  antineiualgic ; 
but,  although  1  have  used  it  in  many  cases,  I  cannot  recall  tu  my  mind  a  solitary 
l>ne  where  it  seemed  to  he  really  of  any  material  service.  If  it  ever  does  any  good 
In  this  disease,  it  is  when  it  partakes  of  a  sy|»hilitic  nature. 

When  the  attack  is  of  a  rlknimatico-neurab^ie  type,  cotchicum  will  be  required, 
Mid  will  generally  act  more  kindly  and  [iromptly  than  any  other  article.  My  inva- 
riable plan,  however,  is  to  give  it  in  union  with  a  full  do'<e  of  niorphin,  as  half  a  grain 
>f  the  salt  with  one  drachm  of  the  wine  of  colchicum,  every  night  ut  bedtime,  which 
irill  l>e  found  lo  be  a  much  better  practice  than  administering  these  substjuiees  in 
imaller  and  more  frequently  repeated  quantities. 

The  topical  remedies  which  jiarlicularly  claim  attention  on  account  of  their  real 
or  imputed  virtues  are  ctuiuter-irritants,  leeches,  morphia,  electricity,  and  the  steam 
of  hoi  water,  either  Niraplc  or  medicated. 

The  oidy  eoutiler-irritants  that,  in  my  judgment,  are  at  all  admis?iiblc,  in  the  treat- 
Daent  of  this  disease,  are  blisters,  ammonia,  and  iodine.  Setons  rind  issues  arc  out 
of  the  question,  excejit  in  deei)-seated,  obslinntc  visceral  neuralgia,  when  the  latter 
occasionally  prove  beneficial,  especially  if  made  with  the  hot  iron,  directly  over  the 
Beat  of  the  pain,  so  as  lo  a(f(>rd  a  free  ami  protracted  <1iscliarge.  The  moxa,  for- 
merly so  much  used,  has  of  l.'ite  years  fallen  into  disrepute.  lUisters  are  particu- 
larly valuable  in  iullaujmalory  neuralgia;  they  should  be  ret.iined  until  the  epidermis 
U  well  raised,  and  they  are  the  nmre  dcsiralile  because  the  raw  surface  thus  made 
may  be  advantageously  em|iloyed  for  the  topical  application  of  morphia.  Teuqiru-ary 
relief,  but  nothing  more,  occasionally  follows  the  use  of  ammonia  in  the  form  of 
liniment,  or  of  Granville's  lotion,  frictions  with  ointment  of  veratria,  an<l  painting 
the  parts  with  tincture  of  iodine.  Leeching  is  sometimes  useful,  by  relieving  con- 
gestion, and  thus  removing  one  cause  of  compression  of  the  nerve-pul[),  the  opera- 
tion l>eing  perJormed  as  near  as  possible  to  the  seal  of  the  disease. 

Professor  Uammond  speaks  higldy  of  the  primary  galvanic  current,  furnishetl  by 
fifteen  or  twenty  Smee's  cells.     The  fiositive  pole  should  be  placed  over  the  seat  of 

'  B.  Quinirp  snlph.  .'j; 

Morphiii!  snlph.  gr.  jbb; 
SirychaiiP  sulph.  j^r.  ij; 
Aciil.  arscuiosi  ^r.  ij; 
Ext.  anonilt  ^r.  xv. 
Mix,  and  make  xxx  pills ;  one  lo  1*  given  three  or  four  limes  a  day. 
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pain,  aud  the  applicatiou  sbould  be  contluueU  fur  half  an  hour  every  day  for  seTcml 
weeks. 

Hot  applications  are  gciifrally  beneficial  in  putting  a  prompt  stop  to  the  severity 
of  the  pain,  espet-iallv  if  thuy  are  uifilicated  witii  laiiduniiiii,  or  some  other  anodyne 
preparation.  They  may  bo  used  in  the  form  of  dotlis  wrung  out  of  hot  M-atcr,  and 
covered  with  oiled  silk,  to  prevent  t>v:ipr>ration;  or,  in  that  of  .steam  convened  directly 
to  the  part  by  means  of  a  tube  eonnected  with  a  tea-ketlle  placed  over  a  spirit  tamp 
near  the  bed. 

Of  all  tlie  local  remedies  for  nenralgia,  the  most  reliahle,  so  far  as  my  experience 
goes — at  all  events  «o  far  as  transient  relief  is  eoiieerned — is  tlie  hy|K>derinic  injec- 
tion of  iiiori>liia,  as  near  aa  poHsihle  to  the  seal  of  the  pain.     A  good  average  «|Uttn- 

tity  of  the  salt  is  from  one-third  to  half  a  grain,  tlissolved  in  one  drachm  of  t^-pid 

water,  and  introduced  with  a  good  syringe.      In  veiy  urgent  cases  the  quanlit} • 

may  be  increasetl,  and  its  value  greatly  enhanced  by  the  addition  of  the  fiUieth  of     "^ 
a  grain  of  sulphate  of  atropia. 

Veratria  ointment,  preparetl  with  from  forty  to  sixty  grains  of  the  alkaloid  to  thess 
ounce  of  simi>le  cerate,  is  also  an  exceHent  remedy,  from  which  I  have  freqiientlViiis^.- 
derived  the  very  happiest  eU'ects.     A  small  (piaulity — a  portion  al)out  the  size  of  c^^ 
cherry — is  applie<l  two,  three,  or  four  times  a  <lay  to  the  seat  of  the  disease,  with  tha^^ 
bare  fingers,  the  friction  Iwiug  cnutiiiueii  until   it  produces  a  strong  tingling,  smnrt^ 
ing,  or  l»urning  sensation,  when  the  surface  is  covL-red  with  w.idding  or  soft,  flanneM. 
Ill  the  milder  forms  of  tlie  disease  vvralria  occasionally  acts  as  a  curative  agcn%^ 
though,  in  general,  it  is  simply  a  palliative. 

Mere  section  of  a  nerve  for  the  cure  of  neuralgia  is  a  perfectly'  useless  procedur^^. 
Kxcision,  on  the  contrary,  is  generally  followed  i»y  the  ha|>piest  results,  and^  is  pa  »-. 
liciilaily  applicMble  to  neuralgia  of  the  face,  caused  liy  <Hsease  of  the  second  aa<j 
third  braiiehes  of  the  fifth  pair.     Quite  a  niimlier  of  very  bold  and  novel  oi>eratiox:&a 
have  been  performed  within  tlie  last  twelve  years  upon  these  nerves,  especially  tlae 
superior  maxillary,  b}'  American  surgeons,  Professor  Carnochan  having  led  the  wa.y. 
The  method  by  which  the  object  is  aceotn])lishcd  will  be  fully  described  in  its  prop 
place.     Sections  of  the  larger  nerves,  as,  for  example,  the  sciatic,  have  8ometiir»*.««'' 
l»een  removed,  with  the  result  of  more  or  less  gangrene  of  the  distal  portion  of  tlje 
limb.     Occasionally,  however,  there  is  an  exception  to  this  rule,  as  in  a  ease  of  ne-u- 
ralgia,  consequent  upon  a  gunshot  wound  of  the  me<lian  nerve,  recently  reported  l>v 
Dr.  J.  L.  Stewart,  of  P>ie.     The  injurj'  had  lieen  inflicted  six  years  previously,  smTl 
the  pain,  which  had  lx>en  of  llie  most  atrocious  character,  vetiuiriug  immense  do:»«'S 
of  morphia  for  its  relief,  was  sijeedily  and  permant-ntly  ctired  by  tiie  excision  of  throe 
inches  of  the  alfectcd  nerve,  without  any  unpleasant  consequences  in  the  parts  na.t  ix- 
rally  supplied  by  it. 

SECT.  V PARALYTIC  AITECTI0N8. 


I.    WASTING  PALSY. 

A  peculiar  affection  of  the  muscles,  consisting  essentially  in  atrophy  and  f»t.«^y 
degeneration  of  their  fibres,  has  lH?en  described  under  the  name  of  wasting  pal^^% 
from  the  fact  that  wasting  and  loss  of  power  of  these  structures  are  its  most  prot»"*i- 
neut    features.     The  disease,  first   accurately  delineated   by  Cruveilhier,  has  b*-*^^^*' 
studied  with  great  care  by  several  European  obser\'ers,  especially  Aran,  DucherU^^*^ 
Wachsmuth,  Eisenmanii,  Moryon.  .Farksoti,  and  Kolx^rts. 

Wasting  palsy  presents  itself  under  two  varieties  of  form,  the  partial  and  geuefs— "^  »' 
the  first,  as  the  name  jiiii>lies,  heiug  limited  to  particular  muscles,  or  sets  of  musol* 
whereas  the  other  involves  nearly-  all  the  voluntary  muscles,  those  of  mastication  ra' 
those  of  the  eyeball,  including  the  elevator  of  the  upper  lid,  being  the  only  o»i 
exempt  from  its  ravages.  The  involuntary  muscles,  however,  remain  altogot-t' 
intact,  even  in  the  worst  cases  and  iti  tlie  most  .idvanced  stages  of  the  disci*— -*^^^ 
Hence,  the  reason  wliy  the  general  health  is  usually  so  perfect  amidst  this  wreck:  "**  ■ 

the  active  agents  of  locoTTiotion. 

Of  the  causes  of  atrophy  and  palsy  of  the  muscles  nothing  is  positively  kno" 
If  their  development  has  orcashmally  been  clearly  traced  to  the  effects  of  cold, 
rlieninatism,  or  to  e.xcessivo  and  loiig-contiiuicd  fatigue,  sin-h  as  attends  raric^  "" 
mechauical  pursuits,  it  is  equally  certain  that,  in  the  great  majority  of  instances,    ^^'^^ 
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plausilile  reason  can  be  assigiic'il  for  their  occurrence.     Now  and  then  the  lesion 
npl'cars  to  have  a  Hvpiiilitic  or  struiuoiiB  origin. 

Tbe  time  of  lile  at  which  the  ilisease  occurs  is  variable  ;  it  has  been  ]ioticc<l  in 
young  children,  and,  on  the  other  Iiand,  occasioniilly  in  oiil  subjects;  bnt  the  moat 
ulinoxiouH  period  would  seem  to  be  Ik-Iwccu  twenty-five  and  tliirtv-fivc.  Thus,  iti 
L'ighty-eight  cosses,  nnulyzcd  by  Dr.  Kuliertn,  in  VxhS,  the  avenige  |»eriod  was  tliirty 
years  and  six  uiunthi*.  (iciicntl  nlroi»hy  is  nut  limited  to  any  (jaiticular  age,  but 
Attacks  iudiscriiuinatcly  children,  aduU.s,  tuirt  old  |w!rs(Mis;  whereas  the  ]t3rtial  rorni 
rarely  shows  itself  before  jtuberty  and  after  tifty.  Hoth  Rcxes  are  liable  to  it,  but 
tnales  sutler  much  ollener  than  females.  The  kv<ion  has  occasionally  been  oliserved 
111  Beveral  niembers  of  the  same  family,  and  also  iu  the  otfsprinir  of  persons  who  hud 
themselves  been  its  victims,  tliu.s  exhibiting  a  kind  of  here<litary  tendency. 

The  muscles  ttiat  are  mo.st  liable  to  sutler  in  this  ntfection  are  those  of  the  ex- 
Ireraities,  especially  the  npper.  The  wasting  generally  begins  at  one  particular  part  of 
R  limb,  from  which  it  gradimlly  extends  to  another ;  but,  now  and  then,  cases  are  raet 
with  in  which  it  attacks  simultaneou'ily  several  points. 

It  has  been  noticed  that  tiicre  is  u^ntdly  a  teu'lency  in  certain  inuscles  to  siitTor 
together,  as  if  they  were  uuited  by  a  very  close  fellow-feeling ;  thus,  it  has  been  found 
that  whenever  wasting  palsy  occurs  in  the  juuseles  of  the  iiand,it  is  extremely  liiibl^ 
to  atfcct  those  of  the  forearm  also  ;  a  siinihir  tJispo!*ition  has  Iteen  remarked  in  reler- 
ence  to  the  mnscles  of  the  shoulder  ami  tliose  of  the  firm.  Moreover, experience  liaa 
fchom'n  that  when  one  limb  is  iuvadeil,  its  fellow  is  very  apt  to  sliarc  the  same  fate. 

The  most  important  syuxpiums  of  this  disease  are  wajsting  of  the  muscles  and  loss 
{►f  contractile  power,  generally'  conniig  on  in  a  slow,  grfnlual,  and  stealthy  manner, 
[n  tbe  great  miijoiilyof  cases,  indeed,  the  person  is  unconscious  of  the  mischief  that 
b  taking  place,  until  his  attention  is  iiccidentally  directed  to  the  subject  by  a  failure 
^f  the  power  of  one  of  his  Ituilis,  especially  the  hand  and  foot.  "^^  The  tailor  dis- 
lovers,"  says  Dr.  Jtoberts,  "that  he  cniniot  hold  Ids  needh' ;  the  shoeinjtker  w<uidera 
He  canuot  thi<i.^t  his  awl;  the  unison  limls  his  htunmor,  formerly  a  j>l:iythiug  in  his 
laud,  now  too  he:ivy  for  his  utitiosi  strentith  ;  the  gentleman  feels  nn  awkwardness 
lb  handling  his  pen.  in  pulling  mit  his  jvoeket  handkerchief,  or  in  putting  on  his  hat. 
^ne  man  discovered  his  ailment  in  thrusting  nn  a  horse's  collar ;  anotlier,  a  sports- 
IDau,  in  bringing  the  tbwling  piece  to  his  .shoulder."  The  wasting,  sit  first  very  slight, 
progressively  increases  until  tlie  atfected  niiiseles  are  rendered  perfectly  soft  ,<tml 
Baccid,  and  their  substance  is  so  much  wnstcd  that  they  are  iiardly  one-liflh  of  the 
natural  bulk;  they  are,  in  fact,  completely  withered,  aa  if  they  had  iK-en  8tnrvod, 
Mul  deprived  of  all  ixrvous  intluence.  The  loss  of  power  is  generally  in  proportion 
lo  the  wasted  condition  of  the  muscles,  proceeding  gradually  from  bad  to  worse, 
Until  the  parts  are  entirely  disabled  and  useless,  no  elfort  of  the  will  being  capable 
of  exciting  the  slightest  action. 

Besides  the  above  more  prominent  symptoms,  there  are  others  of  a  minor  and  sub- 
eidiar}'  character.  These  are  Hbrillary  tremors,  cramps  and  twitches,  pain,  and  a 
remarkable  susceptibility  to  cold. 

I  Fihrillary  tremors,  or  convulsive  twitenmgs,  are  very  common,  especially  iu  the 
earlier  stages  of  the  coui|ilainf:  they  are  dependent  upon  the  irregular  eoutraetion 
<if  indiviilual  muscular  (ibres,  and  are,  consei]uently,  always  absent  when  the  disease 
lias  reached  its  lull  development.  They  generally  occur  without  the  consciousness 
!of  the  patient,  and  may  usually  be  readily  excited  by  exposure  of  the  atl'ccteil  jiarts 
to  a  current  of  cold  air  or  water.  Cramps  are  also  very  frequent;  the^'  Cfjnie  on  at 
Various  intervals,  and  often  constitute  a  source  of  actual  siitfering,  cs|>eciidly  when 
they  are  accompanied  with  pain,  which  is  present  in  about  one-fourth  of  the  cases. 
The  ])ain  may  1h?  slight  and  wandering,  severe  and  fixed,  or  sharp  ami  neuralgic, 
•hooting  almnt  in  dilfercnt  directions  with  the  rapidity  of  lightning.  In  some  inntiui- 
«>es  it  occurs  in  ditlcrent  parts  of  the  muscular  .system,  more  or  less  remote  from  the 
Jeat  of  the  disease,  and  is  then  apparently  of  a  rhcnnudic  character.  Wasting  l>alsy 
Causes  a  remarkable  sensihility  lo  cold,  especially  to  a  cold,  humid  atmo.s]4ierc,  so 
that  the  patient  requires  an  uncommon  amount  of  clothing  to  keep  Idmseir  warm  and 
iotnfortable.  Finally,  the  galvanic  excital>ility  of  the  muscles  regularly  diminishes 
[rith  their  decay,  although  it  is  not  wholly  annihilated  until  they  have  completely 
>st  their  primitive  structure. 

It  is  i-emarkalile  that,  anddst  all  this  wear  and  ruin  of  the  muscular  system,  the 
raJ  health  shouhl  uinformly  remain  miiimi>aired,  even  iu  the  worst  forms  of  the 
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disease.     Tlie   appetite  and  sleep  are  esc-fllent ;  cligeBtion  is  wt-ll  performed ; 
bowels  move  witji  their  areiisloiiied  regiiliirity ;  and  tiie  functions  of  t  lie  kid 
are  perl't-clly  iiorm.il.     The  intellect  ia  eloiir  to  tlie  labt,  ftiid  the  Berises  relaiii  me 
Wonted  viiTor.     Tlie  only  trouble  wliitrli  tlie  patient  oe<'asionally  exj.Kjriencea  Ls  diffi- 
culty of  ie>pi ration,  from  inv<ilvenient  tif  the  iliaiilmiirni. 

The  progress  of  tlie  dihetise  in  geiiernlly  hIovv,  the  Tuiiseles  steadily  decaying,  tmti'^ 
they  are  ut  length  completely  eliun^eil  in  their  otuiracter;  for  months  and  ev«;n  yearasa 
tliey  retain  some  contractile  power,  arid  are  even  suseeptiMe  of  restoration.  (tencn^J 
atrf>|jliy  is  always  a  gradual  utl'eetion  ;  it  seemingly  begins  in  the  partial  form  of  ll^ 
lesion,  and  is  probably  merely-  an  aggravate{l  fatatc  of  it.  When  the  disease  hi 
reached  tl)i»  critsia,  the  patient  may  be  unable  to  use  any  of  the  muscles,  exoeptin 
as  alrwidy  mentioned,  those  of  mastication  and  those  of  the  eye. 

The  appearances  revealed  on  '/i's.wer//o»j  ore  characteristic.     The  muscles,  as  nii^'j. 
be  expected,  arc  Masted  in  various  degrees^  some  slightly,  others  very  much,  a  i, J 
others,  again,  so  comj>lcteIy  as  to  be  hardly  recognizable,  consisting  merely  of  celiti  'J.^.  ^ 
filirons  vestiges,  with  no  distinct  trace  of  the  original  structure.     The  color  of  tho«() 
that  still  remain  is  mneh  faded,  being  pale  red,  rose,  bidf,  or  yellowish,  according  to 
the  extent  of  tlie  atr<>i>hy  ;  aiui  in  ail,  or  nearly  all,  there  are  well-marked  evidence-* 
of  granular  and  fatty  deizeneration,  the  former  generally  preceding  the  latter,  altlioiiMfi 
occasionally  they  exist  independently  of  each  other.     Sometimes  these  changes  tire 
Contined  to  one  particular  part  of  the  musele,  as  ono-lialf  or  twothirds  of  its  iM'llr, 
while  the  other  portion  retains  its  natural  hue  and  consistence.     Under  the  mi(ri>- 
scope,  the  striped  primitive  tihres  arc  observed  to  have  Aanished,  their  plac-c  liciiig 
supplied  by  granular  matter  and  oil  globules,  and  their  investing  tunic  brokeu  down 
and  disintegrated. 

The  nervous  system  has  been  closely  scrutinized  in  many  of  the  reported  ca^Mof 
wasting  palsy,  bnt,  thus  far,  notliing  of  a  very  satisfactory  iiatJire  has  been  thcrtl'V 
elicited.  It  appears,  however,  to  be  well  established  that  the  lesions  of  the  nervous 
system  are  of  much  less  frequent  occurrence  than  had  l>een  imagined.  In  soineof 
the  cases,  indeeil,  there  has  been  no  pereeptiblo  change  of  any  kind  whatever;  in 
others,  there  was  sotkiiing  or  other  disease  of  the  spinal  conl,  either  alone,  or  in 
conjinietion  with  atrophy  of  tlie  roots  of  the  S[)inal  iierACs  and  of  tlieir  periplu'ial 
branches.  In  an  instance  described  by  Sehneevoogt,  the  great  synipalbetic  witli 
several  of  its  ganglia  was  extensivel}'  wasteil  and  converted  into  fatty  matter. 

In  wliat  does  this  disease  essentially  consist?  It  was  very  natural,  before  out 
knowledge  of  the  aJfectioti  was  improved  by  the  light  of  dissection,  to  refer  its  origin 
to  lesion  of  tlie  sjntnd  cord,  or  of  the  cerehro-sptnid  axis,  such  as  softening,  or  elironit 
inflammation;  and  from  the  fact  tluit  traces  of  this  description  have  been  ob«iervfil 
in  scver.al  cases,  a  number  of  pathologists  have  been  induced  to  adopt  this  vic». 
Otiiers,  however,  maintain,  and,  as  it  seems  to  me,  with  a  Ix^tter  show  of  reason, that 
the  j>riraordial  cause  resides  in  the  periplieral  nerves,  which,  becoming  atfecrted  in  » 
manner  that  has  not  yet  been  determined,  undergo  atrophy,  or  atrophy  ami  fiittj" 
degeneration,  so  as  to  prevent  them  from  conveying  a  snlltcient  amount  of  nervous 
fluid  to  the  muscles  to  which  they  are  distributed,  and  which  thus,  in  their  turn,  foil 
into  a  similar  condition.  The  principal  reasons  for  this  conclusion  are,  first,  liiat  in 
quite  a  number  of  the  reporte«J  cases  of  this  alfection  the  spinal  cord  was  foini'l  to 
be  perfectly  intact;  and,  secondly,  that,  as  has  been  stated  elsewhere,  the  iiUeitixl 
muscles  sometimes  retuin,  in  certain  portions  of  tlieir  extent,  their  natural  colnrard 
cf)nsistence,  which  would  Imrdly  h:ip|ien  if  thfir  degeneration  depended  uj)0ii  disor- 
ganizalion  of  the  great  nervous  centres.  It  may  be  assumed,  then,  that  w.isiin? 
palsy  is  essentially  a  local  disease,  originating  in  some  lesion  of  the  nerves  of  the 
muscles,  and  capable,  oceasionally,  of  involving  the  spinal  cord  secondarily. 

The  progimsis  of  this  afleution  is  generally  iinl'avorable;  the  partial  form  i«  occ.v 
sionally  recovered  fr<Mn,  the  complete  never.  In  the  latter  case  death,  which  dues  not 
occur  uixler  several  3  ears,  is  usually  preceded  l»y  great  difllcidty  of  respiration,  in  » 
|)arc»xysm  of  which  the  patient  suddenly  expires.  In  p;iitial  atrophy,  the  cli.itililf'' 
tiinscles,  after  having  struggled  on  for  many  months,  perhaps  ncitlier  seiinilily 
advaucmg  nor  receding,  gradually  awake  from  their  torpor,  and  ultimately  ri'g'iin 
*oine  contractile  power,  though  never  their  full  vigor. 

The  frentmeut  of  wasting  palsy  is  generally  conducted  too  much  upon  empiricfll 
[iriuciples;  a  fact  not  surprising  when  we  consider  the  nnsfttled  views  that  still  P'*' 
vail  in  regard  to  its  puthology.     If  it  be  assumed  that  it  is  esscutially  a  local  ull<'<^'- 
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lion,  unconnected  with  .iiiy  lesion  of  tlie  »jiinal  cord,  it  is  evident  that  our  ronieilir* 
kliuuld  lie  dirpcted  mainly-  to  the  st^at  of  tlie  diseasi*.  Tliis  is  accordiiigl v  ivliai  sliuul«l 
bo  done.  Any  disordtr  of  tlie  general  iieultli  should  i»i'omptly  hv  eorroctud.  If  th« 
li'Bion  can  br  ok'nrly  traced  to  a  ajiihiiitic  or  stniinous  taint  of  the  sy.stom,  as  is 
CKM?asioua!ly  the  case,  the  proper  treatnietit  m  ill  he  ionlide  of  potasisjiim  with  liie.hlo- 
ritle  of  mereury  ;  or,  when  a  tonic  elt'eet  U  re<inire(l,  potassintii  with  iodide  of  iron. 
Gentle  purgatives  will  Ih3  useful  when  there  is  e»tnsti|tatiuij  vviUi  ilerangeniunt  of  the 
Vecretiuns.     The  diet  uitijit  be  plain,  sjin|»le,  and  iisdrritant. 

The  best  local  remedy,  in  the  early  «tage  of  the  disea.se,  is  a  blister  sntTieiently  large 
to  cover  the  whole  of  the  atll'Cted  mnneles,  and  retained  long  enonuh  to  prodnce 
thorough  vesication.  If  deeidiMl  iiujnovenient  do  not  follow  in  a  we<-k  or  ten  ihiys, 
the  appliention  shonhl  be  repeated.  The  hot  douche,  ininie<liately  followed  .by  the 
cold,  will  also  lie  found  serviceable,  but  to  prove  enlcaeiousv  it  sliould  Iml'  niiled  by 
frictions  with  some  Btimulating  embrocation,  as  spirit  of  camphor,  vr  aknhul  and 
smnionin.  Verntii.i  ointment  is  a  poMed'nl  excitant,  ami  lias  rrii|uently  pruvid  highly 
CrtienciouH  In  my  hands.  The  cold  dcnielio  alone  is  object lonahle.  on  iietvtinit  <*!'  its 
depressing  lendeneieH.  Shrtni]io<)ing  will  ho  funiid  useful,  an*l  shonhl  be  jiractised 
Ber^nd  times  a  day.  Galvanism  has  l)een  greatly  extolled  by  Dm-hi'imr,  JMi-yer, 
Htc6,  and  others,  and  tliei'*'  can  be  no  doiJit  that  it  has  oei-jisinnally  remleied  good 
Bcrvice.  The  constant  jiriraary  current  Bhoiild  be  passed  rapidly  over  the  disabled 
muscles,  taking  care  to  return  to  each  several  times  during  the  same  silting;  it 
thoiild  be  strong  iu  proportion  to  the  obluseness  of  the  [*arl.«,  but  Ih'  gradually 
idiriitniflhed  as  the  sensiliility  augrmnts,  otherwise  over-stiaiidulioa  may  oeeui'.  and 
ithns  do  harm  instead  of  good.  The  flpplicali<»n  may  be  repeated,,  at  first,  every 
twenty-four  honr.s,  and  afterwards  twice  a  ilay. 

The  treatment,  whatever  it  may  Ih',  shoulrl  l>e  comliincd  with  gentle  exercise  of  the 
affected  parts,  to  recall  tlicm,  us  it  were,  to  a  sense  of  their  duty.  They  should,  iu 
Cict,  Ite  reeducated  by  a  .system  of  careful  training,  steadily  and  persevoringly  con- 
tinned  for  many  months,  if  not  fi>r  several  years.  Conducted  in  this  way,  great 
cootldeuce  may  be  entertained  of  ultimate  benefit. 

L „,.,.,.„._.,.....,._ 

Baring  the  first  dentition,  is,  in  point  ol  ob.stinacy  and  ineurableness,  il  possille,  still 
Inore  deplorable  than  the  one  above  described,  ll  may  be  called  infantile  palsy,  its 
Bttacks  are  usually  sudtlen  and  nnaeconntable.  The  child  gf>cs  to  bed  in  the  evi-niiig, 
tterhapa  to  all  api»earanres  perfectly  weli;  during  the  niglit,  however,  he  beeoniee 
feverish  and  restless,  and  in  the  morning,  on  attiinpting  to  walk,  he  is  iinalnle  to  stand 
or  use  his  legs.  The  limits  soon  lose  their  round,  plump  appearance,  the  nnisdes 
arc  rendereil  soft  and  flaccid,  the  feet  trail  tlie  Ihior,  and  the  surface  feels  eoI<l  and 
Bnmb.  although  sensibilit}'  is  seldom  entirely  <lestroycd  in  nny  case,  however  extensive. 
Tlie  Heiztire  is  much  more  common  in  the  lower  extremities  than  in  tlif  ujiper; 
'very  often  it  is  confined  to  one  thigh  ami  one  leg,  or  to  one  thigh  or  one  leg  alone  ; 
'but  occasionally  both  lindis,  nr  even  all  foui",  are  involved,  the  child  being  |ierfcctly 
liclples«,  and  in  tlie  most  pitiable  con<rition.  The  paralysis  i.^  generally  c<iniplete, 
liUl  cases  occur  in  Avhich  the  little  sutfercr  is  slill  able  ^o  use  certain  muscles,  allhougb 
not  with  anything  at  all  like  their  naturnl  freedom  and  strength.  When  the  upper 
extremity  is  attaekeil,  the  deltoid  muscle  is  very  liable  to  be  afleetcd,  btpomiiig 
remarkably  soft  and  wasted,  so  that  the  patient  Bnrls  it  impossible  to  elevate  the  arm 
!;or  lift  the  smallest  weight. 

I  The  cause  of  this  variety  of  palsy  is  not  always  very  evirlent.  In  general,  how- 
i^ver,  it  depends  upon  disease  of  the  6])i»al  cord,  or  of  the  cord  and  its  nicmbranes, 
probably  inflammation,  followed  by  etTusion  of  lymph  and  serum,  or  softening  of  the 
nervous  tissue.  However  this  may  be,  the  idea  of  such  an  oecurrcnce  is  counte- 
flianccd  by  the  snrldenness  of  the  attack,  by  the  paralysis  of  tdl  tlie  muscles,  not  of 
fa  ])ortion  of  them,  as  in  wasting  palsy,  properly  so  termed,  and  b}'  the  remnrkabla 
[•obstinacy  of  the  elisease,  most  cliildren  remaining  crippled  during  the  rest  of  their 
[lives,  although  occasionally  a  recovery  takes  place. 

The  general  health  is  seldom  impnired  in  infantile  palsy ;  the  mind  act.s  with  its 
I  accustomed   vigor,  au<l  all  the  bodily   fonctions  arc  well  execule<l.     As  the  child 
ces  in  years,  all  the  limbs,  excepting  the  disabled  ones,  increase  in  size  and 
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stronglh.  hut  the  latter  remain  Btationary,  or  ilwijidle  away  still  further,  and  Uum 
form  a  striking  contrast  with  I  lie  sound.  In  cjiaes  of  long  standing,  tbt-re  is  often 
fatty  dcgeucialiou  of  the  muscles,  although  occasionally  th«  paralysis  continues  for 
years  without  any  change  of  tins  kind. 

TI»e  prognosis  is  vurisiblc,  although  generally  unfavorable,  especially  if  thediseaM- 
is  neglected  or  impropeily  uijinaged  in  the  Iirst  instance.  Little,  if  any,  benefit  will 
be  liki'ly  to  accrue  I'roui  any  mode  of  treatment,  however  judiciously  or  i)erseverinply 
condueted,  after  the  lapse  of  six,  eiglil,.  ur  ten  uiontlis.  The  diMi<nill3'  of  effecting 
restoration  is  much  increased  when  there  is  fatty  degeneration  of  tlie  uiuselc*i;a 
circumstance  which  may  readily  he  ascertained  iiy  extracting,  by  means  of  a  sinali 
trocar,  devised  by  Duclienne,  jiud  di-lineated  at  page  44!S,  a  minute  portion  of  iKe 
suspected  structure,  and  subjecting  it  to  a  uucruscopical  examination.  Tlie  abserax' 
of  electric  contraetilily  is  also  an  iinfavorable  sign.  If  the  induced  current  is  \ntv- 
erless,  the  cure  will  lie  difficult,  while  it  will  be  impossible  if  the  muscles  do  not 
respond  to  the  galvanic  current. 

Tlic  frfafmriil  of  iufaiiiile  palsy  must  mainly  be  directed,  in  the  first  instance,  to 
tlie  spinal  cord,  upon  the  di.sonicr  of  which  the  di.sease  essentially  depends.  For 
this  put[iohC,  leeching,  cupping,  rubefacients,  and  liUstering,  with  absolute  rest  in 
the  recuudieut  posture,  should  promptlj'  1>e  em|>lt>y<!il,  soon  follnwed,,if  the  case  is 
likely  to  be  obstinate,  b}'-  a  free  issue  with  the  actual  cautery,  applied  as  nearly  !i» 
possible  to  the  seat  of  the  lesion.  The  discharge  must  not  Ik?  too  nbuudant.  or 
protracted,  otherAvise  it  may  occasion  tnulue  debility.  Frictions  with  veralria  oiul- 
menl  along  the  whole  leuglh  of  the  spine  and  of  the  sciatic  nei-ve,  repeated  twice  iu 
the  twenty-four  hours,  liave  been  of  great  service  in  my  hands.  An  early  resort  to 
mercury  is  ver3'  important  Tbc  best  form  is  calomel,  in  doses  of  the  fourth  of  a 
grain,  night  and  morning,  continued,  with  an  occasional  brief  intermission,  for  sevo- 
lal  successive  mouths,  lu  snuie  instances,  especially  in  the  more  chronic  forms  of 
tlie  disease,  I  have  derived  signal  benefit  from  a  combination  of  iodide  of  potassium 
atid  bichloride  of  mereury.  As  recovery  advances,  strychnia  may  Ite  of  use,  bnt  I 
have  never  seen  any  good  from  its  exhilutifm  in  the  earlier  stages  of  the  complaint. 
When  the  cliild  is  feeble  and  anemic,  iron  and  cpiiniuc,  milk  punch,  and  frojh  air  must 
be  conjoined  with  other  lucrins  to  invig<jratc  llie  system.  The  bowels  and  secrelioiie 
must  receive  proper  altenli<»n. 

The  alfectcfl  extremities  must  frequently  be  rubbetl,  shampooed,  switchetl,  »nil 
(ihiced  ui>on  a  course  of  careful  training,  as  advised  untlcr  thi?  head  of  wasting  palsy. 
Iijunersion  of  the  limbs  in  water  ns  hot  as  it  can  be  borne,  lor  twenty  to  thirty 
nnuuti's,  twice  in  the  twenty-four  hours,  will  be  found  to  exert  a  highly  beneficiid 
iulbiencc  in  restoring  temperature  The  early  and  long-continued  a])plicntirin  of 
electricity  is  ol\en  followed  by  great  improvement,  if  not  positive  relief,  ami  should 
never  l>e  neglected.  The  alteniale  use  of  faradization  and  galvanization  will  pro- 
bably insure  the  best  results. 

The  contraction  of  the  tendons,  conscrpient  upon  this  variety  of  palsy,  must  be 
rectilied  by  appropriate  apparatus,  aided,  in  obstinate  cases,  by  tenotomy. 

3.    PSELDO-UYPEBTKOPHIC  AltlSCVLAB  PARALYSIS. 

A  distinct  form  of  j)urnly»iB,  first  observed  tuid  accurately  described  by  Duchenne, 
in  IH')'^,  and  consisting  essentially  in  hypertroph}'  and  sclerosis  of  the  interfibrillar 
muscular  connective  tissue,  is  occasionally  met  with  in  infancy  and  early  chiUlhooil^ 
and  is  known  as  the  iiseudo-hypcrtro]ilnc  or  uiy<»-seIerosie  jnualysis,  or  progrcsisive 
muscular  sclerosis.  About  fifty  cases  of  the  atf'eetion  have,  up  to  the  present  tirae, 
been  recorded,  a  majority  of  vvhi<h  have  been  analyzed,  in  an  excellent  paper  on  the 
subject,  in  the  Hoston  Medical  and  "surgical  Journal  for  November,  ISTO,  by  Dr. 
Ingalls  nnd  Dr.  Webber. 

The  disease  gonerally  begins  before  the  tenth  year,  mostly  in  boys,  wilhont  any 
assign  ible  cause,  but  now  and  then  after  convu]sion.s.  As  soon  as  the  chihl  liegiua 
to  walk,  weakness  of  the  lower  limbs,  with  inability  to  stand  or  move  wilbi'iil  stum- 
bling, is  noticed,  and  is  sooti  fuUowed  by  a  peculiar,  stitf,  waddling  gait,  the  liuibs 
being  separated  from  each  other,  and  the  body  rolling  from  side  to  side.  The  spiue 
is  curved  forwards  in  the  dorso-lumhar  region,  the  belly  Iteing  prominent  ami  tUu 
shoulders  thrown  backwards,  thereby  producing  the  duiracteristic  attitude  of  the 
aOection,  which  is  due  to  debility  of  the  extensor  niusch<s  of  the  trunk,  and  disa|>- 
l>cars  during  recumbency.     In  the  course  of  a  few  weeks  or  months  the  niuscles  of 
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the  calt'es  become  enormonsly  hyportrnphicd,  uml,  while  tliose  of  the  thiglis,  buttocks, 
aud  loins  are  soon  involviul,  llie  niusclos  of  t!ic  upper  cxtri'inities  nic  k'ss  ftjimiioiilv 
affected.  With  the  advance  of  ihi'st^  t'iiaiiffcs,  tbe  puralysis  is  more  strongly  nifirked, 
the  gait  is  more  uncertain  and  tytti-rin^f,  and  the  child  hccotiK-s  finally  uttisrly  b(']|»- 
k'ss.  The  circulation  of  the  ufFectcd  limbs  in  leswut^d,  thi'  skin  bi-inf^  cool  and 
mottled,  but  its  sensibility  is  wot  impaired,  nml  roHex  and  eleclro-mnscnlar  con- 
tractility are  decidedly  dimluitihcd.  Double  equiims,  or  equijuo-varus,  ia  uol  of  infre- 
quent occurrence. 

The  progress  of  muscular  solerosis  is  generally  slow,  the  disease  rarely  terminating 
before  five  or  six  years  from  its  commencement.  As  tlie  [Hiralysis  ad  ranees,  t'lnueia- 
tion  and  impairment  of  the  intellectual  powers  set  in,  and  d<'ath  n'siiUs  either  from 
pulmonarj'  complications  induced  by  weakness  of  the  resiiiratory  museles,  or  from 
some  intercurrent  disease. 

Of  the  intimate  nature  of  this  variety  of  palsy  nothinsf  is  known,  negative  results 
having  ensued  in  the  only  case  in  which  th<>  central  nervfjun  system  was  examiiicd. 
The  muscular  fibres  themselves  are  atrophied  and  non-striated,  but  otherwise  un- 
changed ;  while  tlie  iuterslitial  connective  tissue  is  greatly  hypertrophicd,  and,  in 
the  later  stages  of  the  alfectiou,  i-eplaced  by  fat  cells. 

The  treatment  of  tliis  affection  does  not  dill'er  from  that  of  ordinary  infantile 
palsy,  but  all  measures  generally  prove  unavailing.  iKichenne  obtained  one  cure 
in  thirteen  cases  by  the  induced  ciin-cnt  and  shampooing,  but  the  gastrocnemial 
muscles  were  only  slightly  enlarged,  and  licnedikt  noticed  nnirked  improvement  in 
three  cases  from  the  constant  current  to  the  lower  cervical  sympathetic  ganglion  and 
the  lumbar  region. 

4.  PARTIAL  PALSY. 

Besiilcs  the  above  forms  of  palsy  there  are  some  others,  to  which  the  term  partial, 
transient,  or  anomalous  may  he  applied,  such,  for  instance,  as  toss  of  mrttiou  of  one 
side  of  the  face,  one  eyelid,  one  side  of  the  tongue,  or  of  the  hand,  forearm,  arm, 
or  slioulder,  or  even  of  the  entire  superior  extremity.  Tlie  stilyoitied  facts  will  serve 
as  illustrations  of  its  character. 

Pressure  upon  the  nerves  is  liable  to  be  followed  by  interruption  of  their  func- 
tions, at  one  time  tem]ionuy,  at  another  permanent.  A  case  recently  came  under 
my  observation  in  which  a  man,  thirty-live  years  of  age,  suflered  from  partial  palsy 
of  the  forearm  and  harul  from  luiving  rested  for  two  hours  with  his  head  upon  the 
limb  as  he  lay  asleep  ujion  the  floor. 

In  another  case,  under  my  notice  several  years  ago,  temporary  paralysis  of  the 
left  upper  extremity  was  produced  by  the  arm,  thrown  across  the  toj)  of  a  chair, 
being  compressed  by  the  head  wliile  the  man  was  asleep.  Pressure  of  the  head  of  a 
crutch  upon  the  axillary  [ilexus  of  nerves  occasionally  leads  to  weakness,  numb- 
ness, and  pricking  pain  in  the  arm,  hand,  and  fingers.  Heeently  a  youth  of  fifteen 
was  under  my  charge  on  account  of  jiaridysis  of  the  arm,  consequent  upon  a  fall  on 
the  shoulder  from  a  railway  car,  two  months  |>rcvious!y.  The  limb  was  iustjiiitly 
deprived  of  motion  ami  sensation,  and  so  continued  up  to  the  time  of  his  visit.  The 
head  of  the  htimerus  had  lieen  thrown  slightly  forwards  against  the  coracoid  process, 
iiut  it  exerted  no  |)erceptitile  pressure  upon  the  lirachial  plexus  of  iicr\es. 

Paralysis  of  one  side  of  tlie  faee  from  injury  of  the  portio  <lura  is  not  infrequent; 
more  trenerally  the  all'eelion  is  caused  by  supjuession  of  the  cotaneous  perspiration, 
from  exposure  to  cold  and  wet;  and  an  instance  is  occnsionnlty  met  with  in  which  it 
18  produced  by  disease  of  the  petrous  jiortion  of  the  temporal  hone.     The  subjoined 

K  affords  a  good  illustratitju  of  a  very  common  form  of  facial  palsy.     A  black- 

lith,  eighteen  years  of  age,  of  tem]>crate  habits,  came  under  my  care  on  account 

of  paralysis  of  the  left  side  of  the  face.  The  attack  liad  occurred  suddenly  three 
days  previously,  without  any  apiniretit  cause,  soon  after  eating  a  moderately  hearty 
dinner.  He  had  been  subjeet  to  frequent  and  severe  paroxysms  of  headache,  pre- 
ceded bv  dizziness  and  vertigo.  Ou  the  morning,  however,  on  which  he  was  seized 
with  palsy  he  had  felt  nncornmordy  wclil.  His  appetite  and  sleep  liad  always  been 
good,  and  his  bowels  rcijtdar.  The  palsy  was  characterized  liy  loss  of  motion  in  the 
rausci**-of  the  left  side  of  the  face,  jind  by  inaliility  to  close  the  left  eyelids,  accom- 
panied with  a  want  of  scnsiliility  of  the  skin.  The  touguc,  when  protruded,  inclined 
t^Ttbe  right  side,  and  was  deprived  of  feeling  and  taste,  a  lump  of  sugar,  held  in  the 
V0I«  I.— 42 
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moulh,  itinking  no  impression  on  llie  afl'ccted  side  of  the  organ.     The  ^eacml  be(ilt!i 
was  L'Xri'Ut'iit. 

Ill  I  lie  in-atrriiMit  of  tln'se  paralytic  affeetions,  special  attention  must  be  (lir«tii1 
to  till'  iiii|iii»vi'iiK'i)t  of  tlio  jreticrnl  lu'.-illli,  wliich  i;*  uttoii  seriously  impaired,  by  ihe 
use  of  laxativus,  altfrjuits,  iiiitl  ti  i>ioiii'rly  rfgulsited  diet.  In  obstinate  eases, amiM 
mereurial  rcmrse  is  sorni^tiiui-s  scrv  iueatjio,  espcoiiilly  when  the  lesion  is  dei)eiident  U|jou 
oriTfttiic  tlisease  of  the  hniin,  or  of  the  cereliro-spinal  axis.  Tlit:  principal  local  none- 
ilios  t\re  teiHilies,  Itlistors,  stimiilnling  t-iiibrfxatiftris,  vt-iatiia  oiiitineiit,  and  tite  liotaml 
cold  douches,  followed  by  diy  friction.     Oceasionally  eleclrieily  [troves  beneticijil. 


CHAPTEII    IV. 

PISEASKS  OF  THE  LYMPllATIO  VESSEI-S  AND  GLANDS. 

Thb  patholofjist  can  certainly  not  boast  of  Ids  knnwlodtre  of  I  he  di'^enses  rtf  the 
lymphatic  vessels;  he  knows,  it  is  true,  that  they  are  Italite  to  iutlamniatioii,  but  vf 
the  manner  in  which  it  \h  pitxbiced,  imd  of  the  rflVets  to  which  it  gives  rise,  lie  is, 
in  great  measure,  ignorant.  That  these  vesselg  play  an  important  part  in  vnrion* 
affeetinns  is  extremely  pioVialile;  but  »iieh  are  their  exeesaive  tenuity  nnd  theprful 
delicacy  of  their  slrnclore  that  no  one  has  yet  been  able  to  point  out  the  chamctor 
and  amount  of  their  participation.  It  has  been  su|>posie<l  that  at  least  one  form  of 
eutaneoiis  disease,  namely,  erysipelas,  esweiitinlly  consists  in  inflammation  of  lliu 
absorbents,  and  it  oiust  lie  eonU-sscd  that  the  opinion,  although  insusceptible  oV 
deuioiislrution.  is  hi;j;lily  plausible. 


SECT.  1. — tYMPHATIO  VESSELS. 

Tnflammnlirin  of  these  vessels,  technically  called  nngciolen^itis  or  l>Tnphatilis  ^^ 
mo.st  advantageously  studied  in  connection  with  cxieinal  injuries,  particularly  pnncT^^^^'^ 
tiircd  and  poisoned  wouiids,  of  which  it  is  by  no  iiieatis  an  infrequent  consequeiK-cS^ 
Doubtless,  the  disease  is  sometimes  idiopathic,  or  dependent  upon  internal  causc'^ 
such  as  give  rise  to  erysipelas  and  other  bad  forms  of  iiiHanituntion  in  the  culaneoii* 
and  other  tissues.     When  arising  as  a  consequence  of  an  abrasion,  or  the  prick  o! 
a  needle,  as  in  sewing  up  a  dead  body,  the  affected  vessels  can  be  easily  trace<l.  as 
they  pass  beneath  the  skin,  as  small,  re<ldist»  cords,  tense,  nodulatc<l,  an<l  painful  t'l^ 
the  touch,  accompanying  the  principal  veins,  and  extending  as  far  as  the  nearest 
glands,  in  whii-h  they  appenr  to  ternuiiate.     The  number  of  tliese  rerldish  lines  is 
variable;  sometmn's  tlicie  are  only  two  or  three,  while  at  other  times  there  are  as 
many  as  six,  ten,  or  a  dozen,  forming  a  kind  of  band,  froni  lialf  an  inch  to  an  inch 
in  width.     Whenever  the  niiml)er  is  considerable,  there  is  always  a  good  den'l  of  con- 
comitant swelling;    and  the   parts,  feeling  stiff,  sore,  and  tender,  readily   pit  OBi 
pressure,  owing  to  the  eflnsioii  of  Ncro  plastic  matter.     In  the  more  severe  attacka] 
of  angeiolencjtis,  as  tliose  conseiiueut  upon  inornlnlion   with   putrid  or  poisononi 
matter,  the  tuinefactton   soon   becomes  general,  spreading  rapidly  over  the  whol«1 
limb,  and  the  discoloration,  losing  its  striated  appearance,  so  chfli-acteristic  of  the 
dise.nse  in  its  earlier  stages,  also  assiiraes  a  diffusive  disposition.     Arrived  at  this 
point,  it  is  usually  impossible  to  distiiiffiiisf)  this  atfection  from  ordinary  erysipelas, 
so  closely  do  the  two  lesions  resemble  t'ach  other.. 

Occasionally  the  inflammation  seems  to  take  its  rise  in  the  deeper  laj-ers  of  vessels, 
and  then  the  discoloration  is  generally  jM-eceded  b^-  eonsitlernljle  in<luration  of  the 
subeiitaneoiis  areolar  tissne,  giving  the  part  a  kind  of  iirawny  sensation;  by  and  bv. 
however,  red  streaks  appear  in  the  skin,  and  then  the  disease  follows  very  mnoh  the 
same  course  as  when  it  liegtus  in  the  superficial  vessels. 

However  originating,  the  alfcttion  nearly  always  involves  the  neighboring  lym- 
phatic glands,  causing  them  to  enlarge,  and  to  become  tender,  red,  »nd  painful- 
In  some  of  the  worst  forms  of  angeioh-ucitis,  the  glands  manifest  signs  of  In-ing 
diseased  before   the   absorbents   themselves   are  npparcntlv  implicated.     Such  an 
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occurrence,  although  uncommoi),  is  OL-uasionally  met  willi  in  inflaunuation  of  these 
vessels  oonseqneut  u|ioii  disweottou  wounds. 

Aiigcioleucitis  tio  tlrnilit  suiiiL'tiuies  passes  into  sxi|ij)tnuti',)M.  and,  pudiups,  even 
into  gaiigitiue;  but  of  llifcte  oLfiintUKcd,  as  jmrc,  luieoiiijdieateil  ull'ectidus,  our 
knowledge  is  too  iuipeiffct  to  justity  any  positive  opinion. 

The  symptoms  iislufiitig  in  an  attack  of  angeiok'uuitis  are  usually  such  as  are 
deuotive  of  constitutional  iio|H't*ssiun,  following  pii'lty  closely  upon  the  iujuiy 
6UStaine<I  by  tlie  aft'ectcd  vessels.  The  patient,  after  having  felt  inili«piibCiJ  for  souje 
hours,  seldom  more  than  from  twelve  to  twputy-four,  is  seized  with  chilly  Kcnsjitioivs^ 
accompanied  with  flushes  of  heat,  a  dis|iositiuu  to  yawn,  headache,  pain  in  ditTercnt 
parts  of  llic  body,  and  a  diy  and  cuiilractt'd  state  of  the  skin.  Somcltmes  the  attack 
is  announcwl  liy  viuk'nt  rigors,  riipidly  succec^Ied  l>y  high  fever  and  delirium.  If 
the  local  uHectioii  is  at  all  severe,  tlie  symptoms  soon  assume  a  typhoid  cbara,ctcr, 
the  pulso  Incoming  weak  and  frc<n)citt,  the  surface  hot  and  dry,  and  the  tongue 
covered  with  a  hrownisii  fur.  The  local  distress,  meanwhile,  ini-rcasing,  ahst-esses 
form  iu  dilferent  p<jrtious  <»f  the  limb,  the  matter  being  of  a  foul,  mihralthy  limracter, 
and  disposed  to  sju'cad  extensively  among  the  snrronnding  struct ii res,  in  the  same 
oiauner  as  in  erysijn-las  an<l  other  had  ftMms  of  inflammation. 

Angeioleucitisv  may  be  confounded  with  oilier  diseases,  particularly  erysipelas  and 
phli'bitis,  and  the  <listinetiuii  is  by  no  means  aUvavs  so  easy  as  nuglit  at  first  sight 
appi'ar.  In  fact,  it  can  only  be  made  out  salisfai-iorily  in  the  earlier  stages  of  llie 
complaint,  the  principal  source  of  diagnosis  being  the  rt'd,  striated  appearance  of  the 
ndected  surface,  reachiug  from  the  seat  of  the  injury  ;jp  to  the  nearest  l3-m[)Jiutic 
"lands.  In  pidebitis,  the  discoloration  is  also  linear,  but  the  cords  are  much  larger, 
firmer,  more  knotty,  uikI  mure  dcei>ly  si-atcil;  they  jiie  also  less  numerous,  and  there 
is  not  nearly  so  mucli  involverocnt  of  the  lyni|>halic  glands.  In  erysipelas,  the  in- 
flammation usmUly  begins  as  a  circnniscriliLol  alfectiuu,  with  dtirnse,  uniform  redness, 
not  striated,  as  in  angeioleudtis,  or  iu  phle1)itis. 

Ill  the  treatment  of  this  disease,  the  same  general  principles  are  to  be  observed  as 
in  erysipelas  and  i>hle!iitis,  to  which  it  bears  so  dosi-  a  rchcrablance.  The  exciting 
cause  being  rt-movi'd,  suih  local  and  gi-iicral  means  are  to  be  employed  as  may  seem 
lo  be  best  adapted  to  the  exigencies  of  eaeli  paMienlar  ease,  liearing  iu  miiul  thai, 
if  the  disease  is  at  all  severe,  the  symptoms  will  ho  likelv  soon  to  assume  a  lv[>lioid 
character,  the  surgcfm  will  take  care  not  lo  deplete  much,  especially  with  the  lancet 
and  purgatives,  lest  he  be  instrumenta]  iu  inducing  fsital  exhaustion,  of  which  the 
dftnger  ma}'  be  alreimly  sulllcieully  great  in  conseijuence  of  the  progress  of  the  morbitl 
action.  Leeches  may  Im*  ap]tliecl  along  the  course  of  the  afTceteil  vessels,  but  not 
direi'lly  over  them,  if  ttii' disease  is  in  its  earlier  stages,  and  the  patient  is  robust 
and  in  the  prime  of  life.  They  should  be  employed  iu  eonsiderable  numbers,  and  l>e 
succeeded  by  warm  fomentations,  the  whole  limb  being  enveloped  in  ihinnel  cloths 
wrung  out  of  a  strong  solution  of  acetate  of  kad  and  ojiiuui,  and  kept  constantly 
Wet  The  application  of  iodi I u'  is  sometinit'S  ndvantageous  ;  and  good  ellccts  oeca- 
sionally  arise  from  thorough  vesication,  the  blister  being  stretched  along  the  course 
of  the  affected  vessels.  If  matter  form,  oi  great  tension  ami  throbbing  exist,  suit- 
ahle  incisions  must  be  made. 

The  coustitutional  treatment  must  be  regulated  by  the  character  of  the  general 
symptoms.  Turgatives,  to  clear  out  the  bowels  and  corrert  the  secretions;  iron,  or 
iron  and  quinine,  to  improve  tlic  tone  of  the  system  arnl  the  state  of  the  blood  ;  and 
anodynes,  lo  allay  pain  and  induce  sleep,  with  a  properly  regulated  diet,  will  consli- 
tute  the  most  reliable  ami  ellk'ient  means.  If  marked  debility  arise,  brandy,  wine, 
or  porter,  with  nutritious  broths,  will  be  required.  When  the  disease  proves  obsti- 
n.it<',  or  liecomes  chronic,  a  mild  merciu'ial  course  may  lie  beuefiuial. 

Variance  cnlargemfnl  of  the  lym|j]iatic  vessels,  or  lymphangiectasia,  has  occa- 
sionally been  noticid,  eidetly  among  the  irdmbitants  of  warm  countries.  It  is 
tnost  common  in  the  vessels  of  the  scrotum  and  lower  extremity,  in  union  with 
elephantiasis.  Tlie  eidargMiient  is  sometimes  so  great  and  so  well  defined  as  to 
give  rise  to  distinct  svvelliugs,  wliii  h  have  been  describtid  by  Virehow  and  other 
pathologist8,  under  the  name  of  lyni[ihangeioma.  They  may,  however,  \L-r\  properly 
\>e  excluded  from  the  ueoplasms,  since  it  is  extremely  doubtful  whether  they  are 
ever  composed  of  lymphatics  of  tiew  fcumatiou.  The  vessels  c-ommnnieate  freely 
with  each  other,  ami  their  general  structure  is  that  nf  the  venous  cavernous  tumor, 
with  the  ditl'ercnre  that  the  mcslies  of  the  former  contain  lymph,  not  blood.     Such 
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enlnigenipnts  have  btvii  toniiftl  c:ivcrnou9  ly»upliangeiomas,  and  they  have  lictii 
obscrvt'il  in  the  toiigiif,  wlu-it'  tht'v  give  rise  to  a  form  nf  cotigenilal  hypeitropliy  of 
tliat  organ,  the  lifis,  the  chin,  the  elieeks,  the  eyelids,  tlic  perineum,  the  alidoiniiial 
walls,  and  the  groin.  In  si  ease  mentioned  hy  Carswell,  in  a  young  man,  twenty->ix 
years  of  age,  a  tumor  nearly  as  large  as  an  orang<*  existe<l  in  each  groin,  for  which  he 
had  worn  a  doulile  tiuss  IVoni  his  11113 iiutid,  under  tlie  8np]>osition  that  he  had  hernia. 
On  dissection^  however,  each  tiunor  was  t'dund  to  consist  of  enormously  dilalerl  ali- 
florbent  vessels  connected  with  the  inguinal  glaiidti.  When  cut  into,  instead  of  in- 
seuting  a  solid,  comjiact  structure,  it  had  the  a()iiearance  of  a  coar«e  spouge,  mot.l 
of  the  vessels  being  from  one  to  three  lineB  in  diameter.  The  same  phenomenon  was 
witnessed,  only  in  a  more  striking  degree,  in  the  lytaiihaticd  of  the  |»elvic  and  lumhar 
regions.  The  sj»ongy  and  elastic  ehnracter  of  such  a  swelling  ought  Xo  prevent  any 
serious  error  of  diagnosis.  Hardly  any  treatment  would  he  necessary  in  such  a  case. 
Excision  might  prove  daiigemns,  juid  sliuiihl  not  lie  practi.se<l  witiiout  due  delilx^ratiiiU. 

In  uvhjk/jj  of  these  vessels  there  is  oceusionalty  a  real  lymphorrha-a,  or  a  diseiiarga 
of  thin,  pule,  whitish  (Iniil,  standing  like  droj)!*  of  sweat  uj)on  the  affected  surface.] 
Tlie  exn<lalio«i  has  been  ktiowo  to  continue  for  a  co>isJdera!>le  length  of  time,  aiul  loj 
interfere  perplcxingly  with  the  healing  process.    Vidal  and  Lel>erl  have  each  tIej*crilH?4 
a  case  in  which  small,  transjiarent  vesicles,  filled  with  lactescent  fluid,  fonned  nfKjill 
the  thigh  and  serotnni.     In  the  case  detailed  by  the  latter,  the  vesicle.s,  aHer  havingj 
attained  a  cerl.tiu  bulk,  broke,  and  dif<ciiarged  their  contents,  which,  on  analysis, 
were  found  to  contain  sugar  of  milk  and  minute  clots.     The  patient,  aged  twenty- 
one  years,  was  atl'ected  with  hypertrophy  of  the  scrotum. 

In  the  case  of  a  Ixiy,  nineteen  years  of  age,  affetted  with  elephantiasis  of  the  lowerj 
extremity.  Dr.  J.  (.'.  Morris,  of  liie  Episeopal   Hospital  of  this  city,  oliserved,  two 
weeks  after  his  admission,  several  vesicles  on  the  thigh,  which  soon  gave  exit  to 
lym])h,  which  flowed  at  the  rate  of  nearly  a  ]iint  in  twelve  hours.     This  continneil 
for  five  days,  when  it  ceased,  apiiarcntly  in  crnisequence  of  an  attack  of  erysii>i'l.T9- 
At  the  eliuic  of  the  University  of  Padna,  in  the  stiiiitncr  of  iSdS,  Trofessor  Vniizetti 
was  kind  enough  to  show  me  a  man  who  had  sull'ercd  in  this  w.ny  for  five  years  ii 
the  left  side  of  an  hypertropbied  scrotum,  large  qiiautities  of  fluid  being  dischsrge 
evi^ry  few  days. 

A  wound  with  such  a  discharge  may,  if  it  heal  slowly,  at  length  degenerate  into 

trfKiblesonie  //.•</(//(',  diHkuh  to  cure,  and  the  seat  of  a  constant  exudation  of  milk. 

fluid,  mixed  with  pua.     A   similar  neeident  occasionally  follows   upon  an  absees 
situated  in   the  course  of  a  large  lymphatic  trunk.     The  remedies  most  likely  f 
atfonl  relief  in  such  cases  are  systematic  compression  and  the  ai*plicalion  of  ti^Kr  la 
solid  nitrate  of  silver.     If  these  fail,  recourse  should  be  had  to  the  knife,  Vieiui 
paste,  or  the  actual  cautery. 

A  congenital  lymph  fistnle  is  sometimes  met  with,  especially  in  front  of  the  nee        -t' 
It  has  generally  a  v*;ry  small,  almost  imperceptible,  orifice,  and  is  the  seat  of  a  trata 
parent,  limpid  discharge,  possessing  all  the  prnpcrlies  of  ordinary  lymph.     The  di 
cliargo  usually  occurs  in  drops,  and  may,  with  occasional  intermissions,  continue  (■ 
years.     The  treatment  is  similar  to  that  of  the  accidental  lymph  fistule. 


8BCT.  11 LYMPHATIC  GLANDS. 

The  lymphatic  glands  are  liable  to  infbmniation,  chronic  enlargement  or  byj 
trophy,  sarcoma,  carcinoma,  tubercle,  an<l  earthy  degeneration. 

Intlammatiou  of  these  bodies,  technically  calknl  adenitiis,  may  show  itself  either  i 
an  ajMite  or  a  chronic  affection,  and  is  of  biieh  remarkable  fr»H|Uency  as  to  denmud  6|K*ci^ 
consideration.     In  whatever  form  it  occurs,  it  is  most  common  in  young  chihlrtu  •- 
a  strumous  predisposition,  and  is  generally  brought  on  by  attacks  of  cold,  or  by  sou 
local  irritation  implicating  the  alferent  lymphatic  vessels.     The  (lisentH.',  moreover 
may  be  common  or  sjx-cific,  of  the  latter  of  which  illustrations  are  nftorded  in  sypl^ 
lilie  bubo,  in  the  bubo  of  plague,  an<l  in  the  swdUng  of  the  lymphatic  glands  of  t9 
axilla  consequent  upon  dissection  wounds  and  malignant  pustule. 

1.  Acute  adcmtis  is  most  common  in  the  glands  of  the  neck,  jaw,  and  Sttpra-olai^ 
cular  region;  it  is  also  occasionally  met  with  in  those  of  the.  groin  and  axilla.     Tf 
disease  may  be  limited  to  one  oT  these  botlies,  or,  as  is  njore  generally  the  case,  aITi— " 
a  considerable  number  of  them  ;  beginning  as  a  hard,  painful  knot,  exquisitely  tend  >i 
to  the  touch,  and  rapidly  augmenting  iu  buUi,  until,  in  some  instances,  it  •■"-: 
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the  volume  of  an  almond  or  a  pullet's  egg.  The  increase  in  the  size  of  the  tumor  is 
sooietimes  exciH'dingly  mpiil,  nn  is  often  seen  in  aJenitis  of  the  neck  frum  exposure 
to  cold,  where  a  body  of  this  kind,  scarcely  perceptible  in  the  natural  ^tate,  inny,  ia 
the  coiirst.'  of  a  few  hours,  acquire  ilw  size  of  a  filbert  or  a  small  marble.  As  tlie 
disease  advances,  the  swelling  extends  to  the  conneeting  arcohir  tissue,  the  skin 
becomes  red  and  inllnmed,  and  the  parts  pit  on  pressure.  The  discoloration  is  not 
nnfreqneutl}'  ot"  an  erysipeialoiis  character.  When  the  iuilamnuition  i,s  fully  devel- 
ojwl,  tlje  local  distress  is  usuaDy  very  severe,  and  the  constitution  actively  sym- 
pathizes with  the  suffering  textures,  the  patient  being  feverish,  deprived  of  appetite 
Bml  sleep,  and  ati'ected  with  constipation. 

Dissection  shows  tlio  alfectetl  glands  to  be  of  a  deep  reddish  or  brownish  color, 
infiltrated  with  sero-plaslie  fluid,  softened,  lacerable,  or  easily  crushed  wit!)  the  flngev; 
the  Cellular  tissue  around  is  also  abnormally  vascular  and  infiltrated,  and,  in  many 
cases,  it  seems  to  be  the  princijial  seat  of  the  morbid  action. 

Adenitis  may  end  in  delitescence  or  resolution,  [niss  into  suppuration,  or  assume 
a  chronic  character.     The  i>cc.urrence  of  gangrene  is  very  uncommon. 

The  disciise  sometimes  vanishes  iu  a  few  hours,  either  s|ioutaneou8ly, or  under  mild 
treatment.  Enlarged  and  inflamed  glauds  of  the  neck,  au<l  at  the  angle  of  the  jaw, 
often  rapidly  disa|)pear  under  frictions  with  ammoniated  liiiinu-nt,  conjoined  with 
the  use  of  hot  drinks  and  iiumersiou  of  the  feL>t  in  Lot  water.  AVhen  the  inflamma- 
tion is  more  severe,  an  active  purgative  will  be  necessary,  followed  by  a  gentle 
diaphoretic,  as  one-fourth  of  a  g-rain  of  morphia  with  ouf-half  that  quantity  of 
tartar  emetic.  The  diet  must  be  light,  and  the  part  and  M'sicm  must  be  kept  per- 
iectl3'^  at  rest.  If  the  morbid  action  threaten  to  prove  troubleHome,  or  to  pass  into 
Suppuration,  leeches  and  medicated  fonifutations  must  be  enqiloyed.  In  many  cases, 
dilute  tincture  of  iodine  wiU  be  very  beneficial  in  cutting  short  the  disease. 

When  adenitis  passes  into  suppuration,  matter  generally  l^-gins  to  form  from  the 
BftU  to  the  tenth  day,  the  event  lieing  msiiiilly  most  ra|>idly  excited  in  ^oung,  weakly. 
or  scrofulous  children,  with  an  inipoverihhed  state  of  tlie  blo(«d.  The  jais  is  not 
always  situated  in  tlie  enlarged  glarKls;  in  many  cases,  in  fact,  it  is  limited,  in  great 
degree,  if  not  entirely,  to  the  ueighboriiig  areolar  tissue.  It  is  of 
it  light  yellowish  color  verging  on  greenish,  tbitk,  and  often  very  Fig.  288. 

copious;  occasionally  it  is  mixed  with  bb.iod,  and  with  ttie  debris 
o^  the  aH'ectcd  glands.  Finally,  the  mntter  may  occur  as  an  iufll- 
^ratiun,  or  as  a  distinct  abscess.  The  microscopical  characters  of 
pus  from  a  lymphatic  gland  are  seen  in  fig.  283. 
i  Tile  occurrence  of  sufipuratiou  is  atuiounced  by  increased  heat, 
pain,  redness,  and  swelling,  along  with  a  sense  of  throbbing,  and 
by  high  constitutional  disturbance,  attended  by  chilly  feelings,  or 
even  rigors,  followed  by  fever  and  persjiiration. 

The  treatment  is  strictly  auti|)Llogisiic.     If  the  phenomena  are 
clearly    denotive  of  the   existence    of    (uis,    an    early   incision    is   made,    free  and 
de|tc-ndent,  to  favor  thorough  evacuation  ami  prevention  of  reaccumulation.     The 
ojieration  is  followed  by  warm  water-dressing  or  an  eniollient  cataplasm.     The  use 
of  K  tent  will  occasionally  bu  rt-quired  to  maintain  jjatency  of  the  j)uncture. 

2.  Chronic  nderntis  is  a  very  common  occurrence,  geueially  as  a  consequence  of 
•the  acute  form  of  the  disease,  but  sometimes,  apparently,  a  primitive  atfectiou. 
However  this  may  be,  its  effect  is  gradually  to  produce  enlargement  and  induration 
of  the  affected  bodies,  until,  hi  many  cases,  there  is  complete  subversion  of  the 
natural  structures.  In  the  earlier  stages  of  the  disease,  the  gland  is  of  a  reddish, 
brownish,  mottled  hue,  considerably  increased  in  size,  and  of  a  firm,  fleshy  con- 
eisteoce ;  by  and  by,  however,  it  assumes  a  grayish  or  whitish  aspect,  bt'coming 
l&lmost  homogeneous,  and  cutting  very  much  like  an  unripe  apfde  or  ]»ear;  in  some 
jca»cs  it  is  very  soft  and  lacerable.  When  the  tranafornTntion  is  very  great,  the 
.liardness  of  the  gland  may  be  equal  to  that  of  scirrhna,  with  which  it  is  then  liable 
'lo  be  confounded.  A  distinct  capsule,  composed  of  dense  cellular  substance,  gen- 
erally surrounds  the  enlarged  body,  which  ia  capable,  in  this  condition,  of  attaining 
Itbe  volume  of  a  small  orange.  When  a  number  of  such  glands  are  agglomerated 
ther,  a  large  tumor  is  formed,  of  a  hard,  firm  consistence,  more  or  less  adiiereut 
Ihe  neighboring  parts,  and  of  an  irregularly  lobulated  appearance,  as  in  flg.  231, 
feopled  from  one  of  my  preparations. 
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Clironienlly  cnlargt-d  or  hvportrophitd 
lym])halic  ^[hiiuls  an*  most  ci>nimiiiil\  niei 
with  in  tliu  ih-(  k,  or  about  Ihe  lowci-  j:i«. 
In  the  iiitLTiuil  cavities  they  art-  most  fh-- 
qiifiilly  seen  in  the  mesentery  aii<l  pcUns, 
and  at  theTo<^)t  of  the  lungs.  The  vffM 
which  these  hodics  exert  upon  the  strut- 
tures  amo"ng  wliich  they  are  situat^nl  i* 
iniiicipally  of  a  niefhanicnl  character, 
coni|)res8ing  them,  and  80  interfering  noore 
or  less  with  the  exercise  of  their  fimclioas. 
Thus,  in  llie  ueck  they  may  cause  injuriutm 
compression  on  the  tracliea,  vessels,  and 
nerves;  in  the  pelvis  they  may  interfi-n; 
with  parturition  by  preventing  the  descent 
of  tlie  chihl'a  head  ;  while  in  (ho  liinirs  they  may  occasion  sutlbcation  by  obstructing 
the  entrance  of  air  into  tlie  bronchial  tiil'cs. 

Various  causes  uiri}'  give  rise  to  ihiH  aUtction;  some  of  a  local,  others  of  a  purely 
constittitioual  n.'itiire.  In  the  mck,  it  is  oltcn  occasioned  by  cold,  or  by  diseat^e  of 
llie  jaw,  ti'cLh,  gum,  or  tonsil ;  in  the  groin,  by  ulceration  of  the  pctiis ;  in  the  axilla, 
by  disorder  of  the  inamnmry  iihitid  ;  in  the  mesentery,  by  irritation  of  the  siniill 
boWBl.  The  most  eflicient  general  cause  is  a  strumous  state  of  the  system  ;  but  there 
is  reason  to  believe  that  the  lesion  ni:iy  be  prndurei?  by  anything  that  has  a  tendency 
to  derange  the  general  heaStli,  or  to  impoverish  tlie  fluids  and  solids. 

Chronic  enlargement  of  tlie  lymphatic  glands  often  continues  for  ye«rs,  now 
advancing,  then  stationary,  and  now,  perhaps,  receding;  in  gciu'ral,  however,  the 
disease  is  obstinate,  e8iH?cially  wIhu  the  structure  of  these  bodies  has  undergone 
BCrious  organie  changes,  in  which  ease  it  is  often  extremely  diflicnlt,  if  not  iinpos- 
Bible,  to  reclaim  them  by  any  mode  of  medication,  however  perseveringly  or  judi- 
ciously employed. 

The  Ireahiu'iU  of  chronic  adenitis  is  both  constitutional  and  local.  In  the  first 
jilace,  the  exciting  cause  is  looked  for,  and,  if  possible,  removed  ;  the  carious  tooth 
is  extracted,  the.  nicer  on  tlie  poriis  hented.  Tlie  general  health  is  improved  by 
attention  to  the.  bowels  and  secret  inns,  and  by  strict  hygieinc  observances.  When 
]ilethora  exists,  detraetinn  of  blood,  and  autimonial  and  saline  preparations,  will  be 
of  service;  under  opposite  circumstances,  the  pro[»er  remedies  will  be  a  nutritious 
diet,  and  alterant  tonics,  consisting  of  iorlide  of  iron  and  quinine,  hichli>rid<;  of 
mercury,  iodide  of  potassium,  and  cod-liver  oil.  When  there  is  no  coutra-indication, 
minute  doses  of  mercury  in  lluxhain's  tincture  of  bark  will  often  be  highly  eHlca- 
cious,  but  care  should  Ihj  taken  not  to  carry  it  to  decided  j)tyalism.  Tartar  emetic 
also,  <jiveu  in  small  doses,  as  the  tenth  or  twelfth  of  a  grain,  three  times  a  day,  is 
IVeqiicnlly  very  beuetieial.  In  most  cases  a  n-gidar  system  of  purgation  should  be 
innintained.  The  (Jerman  practitioners  are  fond  in  this  disease  of  the  use  of  hydro 
chlorate  of  atiiaionia,  adtninisicred  in  doses  of  five  to  ton  grains  three  times  in  the 
twenty-four  hours.  Tlie  arliele  is  a  powerful  soiVK'facieut,  and  is,  therefore,  worthy 
nT  trial,  especially  iu  cases  which  do  not  yield  to  the  more  ordinnrx'  mcflsurcn. 

Among  the  titore  iniitortniit  topical  remedies  arc  leeches,  and  sorl»efacicnt  liniments, 
vmgueuts,  and  embrocatituis,  eoujoined  with  systematic  and  steady  conii>re8»iion. 
These  means  must  be  employed  with  great  caution  and  jndijment,  otherwise  lh*-r 
will  be  sure  to  Ite  iiroduelive  of  harm  insteail  of  betiedl,  All  sorhefacient  applica- 
tions should,  in  the  first  instance,  Ih"  of  a  niihl  character,  their  sti-ength  being  gra- 
dually increased  as  the  parts  lx>come  more  tolerant  of  their  im|>ression.  and  their 
]K?culiar  ertects  are  reudercfl  more  and  more  a(»|>arcnl.  When  the  enlarged  |[;!laii«la 
are  favorably  situated,  compression  will  often  be  jonnd  to  l>e  n  most  valuable  n-mcfly, 
applied  with  the  pad  of  a  truss,  as  in  hypertrophy  of  the  iugidual  ybuids,  or  with 
a  compress  and  bauilagc  when  it  affects  the  glands  of  the  nock.  In  obstinate  cases, 
a  blister  occasionally  exerts  a  salutary  influence,  relieving  the  enlarged  structure*  of 
engorgement,  and  stimulatine  the  absorVient  vessels  so  as  to  induce  them  to  remove 
morbid  deposits.  The  electric  curr**nt  has  sometimes  been  a<1vaniagcounly  u^erL 
Subcutaneous  division  of  the  enlargi'd  glands,  or  coniminution  with  the  bistoury, 
has  occasionally  been  practised,  1>ui  the  ctfects  have  not  been  such  as  to  render  a 
repe'itiou  of  the  o])eraUoii  at  all  desirable. 
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Finolly,  when  the  discftse  is  iji tractable,  ihf  uiily  resource  is  removal  of  the  niorlnil 
mass,  provided  it  is  favorably  situnted  for  mwh  a  proceilure.  Such  a  step,  Itowever, 
shunld  not  be  lightly  Inkuii,  o*  it  niunt  often  involve  seriotis  couscinH-nci's,  on  account 
of  the  great  depth  of  the  liimur,  and  its  eomiection  with  importiint  stnu-tiireH.  In 
the  eenieal  region,  for  exiini])le,  the  excision  of  n  mass  of  eiilurfred  ami  indurated 
lymphatic  glands  not  unfie<inently  proves  u  most  diltietilt,  tonbartasj^in^',  IiKkmIv,  and 
hazardous  operation.  Removal  will  he  much  faeiiitsaed  if  tlie  knife  be  ke[rt  close  to 
the  lij'pertrophied  glands.  Snnii'timcs  tlie  enhiryerl  and  dihintegiated  ^itrnctiires 
uiay  be  pm^ssed  ont  liodily  t[>roti>rh  a  small  o|)cniiny  in  llu'  skin.  \\  Inn  the  dir-t-asfd 
mass  eorapresses  tlie  tracliea  ur  great  vessids  of  the  lu'ck,  and  dees  nut  admit  of 
removal,  relief  must  be  sought  by  the  snbentaaeoua  section  of  suniL- of  the  eonstrtct- 
iug  mnscles,  es|)eeially  the  sleruo-cleido-uiasloid. 

3.  The  lymphatic  glands  are  occasionally  the  seat  of  hy|>crpla8tic  formations,  tormeil 
lymphatic  tumurti,  lymphomas,  or  lyraphiidenomas,  which,  in  their  niiunle  structure, 
consiut  essentially  of  a  very  delicate,  reticuhileil  slnmia,  inchisinp:  lytnjih  corpuscles 
iii  gTeatl3'  increaseil  numLieis.  The  general  features  of  this  growth  have  been  so 
/uily  descrilK'd  at  page  '23T  that  the  merest  reft-ienee  here  must  sullice. 

4.  Sarcomalfiiis  Ittmurs  of  the   lymjihalic   glands  are   very  malignant    fi)rms  of 
ijk'mphoma,  characterized  by  in-(ilifei:Uioii  ivf  the  cells  of  the  trabccula*,  with  atrophy 

«Lnd  final  disapi>eanince  <if  the  Ijrnph  follicles.     Lymphosarcoma  differs  from  ordinary 
ijinphoma  in  the  following  particulars,  the  clinical  features  of  the  two  atfcctions 
^kj^g  so  distinct  that  a  mistake  in  the  diagnosis  is  scarcely  possible.     Commencing 
bftuaily  as  a  single  tumor,  it  is  not  circumscribed  by  a  capsule,  but  is  diffused  tlu'ongh 
Lhe  surrounding  tissues,  sparing  neither  the  muscles,  the  bloodvessels,  the  sheatlis 
uf  nerves,  nor  the  adjacent   lymphatic  glands.     Its  growth  is  progressive  and  very 
rapid,  enormous  dimensions  l»eing  attained   in  a  short  time,  and,  as  it  advances,  it 
i?ontracts  adhesions  with  the  skin,  winch  hoccnnes  discolored  and,  finally,  ideerated. 
3f  extirpated,  it  is  almost  certain  to  return,  and  secondary  deposits  occur  early  in 
■  he  lungs,  liver,  spleen,  and  skin.     This  dissemination  may  olleu  be  traced  to  embo- 
lism, the  mass  adhering  to  and  jterforiUiug  the  walls  of  the  large  venous  trunks,  and 
jtermitting  the  detachment  of  small  frngments,  which  are  carrieil  to  distiint  organs 
T)}-  the  blood. 

In  1H7I,  I  removed  a  giowth  of  this  description,  of  the  size  of  a  large  fist,  from 
the  neck  of  a  genlleman,  tweuty-ciudil  years  of  age.  It  was  lirst  noticed  two  years 
previousl}',  and,  after  having  attainud  the  volume  of  a  small  orange,  it  remained 
stationary  until  six  months  before  the  operation,  w  hen,  stiddeidy  and  without  assign- 
nhle  cause,  it  took  on  renew<»tl  action.  It  was  lobnlated  and  elastic;  the  skin  was 
discolored  and  clostdy  adherent,  anrl,  on  account  of  its  deep  and  im|>ortant  connections, 
tlic  dissection  was  tedious,  Deatli  occurre*!,  ajvjtarenlly  from  cellulitis,  on  the  tenth 
day.  On  microscopic  examination,  the  noopliism  was  fimml  to  be  composed  of 
closely-packed,  snndt,  round  cells,  with  large  nuclei  and  bright  nucleoli,  the  inter- 
cellular substance  being  spars*-  anrl  homogeneous. 

5.  Carrinuina  of  the  lymphatic  glands  is  occasionally  met  with  as  n  primary  affec- 
tion, more  particularly  the  fncejihaloid  and  epithelial  varieties.  Thtm,  of  8(!ft  cases 
of  primary  carcijuima  of  ilitftrent  organs,  eollerted  by  Lebert  and  Professor  O. 
Weber,  the  lymplmtic  ghinds  were  aHected  in  2.S,  or  in  the  ratio  of  3.2  per  cent. 
iScirrhus  is  extremely  uncooimon  ;  colloid  I  have  never  seen  here;  and  of  melanosis 
I  have  witnessed  ]H>rh:ips  half  a  dozen  cases.  As  a  secondary  forinatiou,  carcinoma- 
tons  disease  of  the  lynipliiitic  glands  is  very  frecpient. 

Frimnry  enct'phalokl  is  most  common  in  the  lymphatic  gliinds  of  the  groin,  axilla, 
and  neck;  it  occurs  in  both  se.\es  ami  at  various  jiertods  of  life,  in  children  ami 
adolescents  as  well  as  in  subjects  after  tlie  age  of  fifty.  In  general,  the  disease 
arises  spontaneously,  but  in  some  cases  its  origin  may  Ik;  distinctly  traced  to  cxtvrnal 
injury,  as  a  blow  or  kick.  Its  progress  is  usmilly  very  rapid,  few  persons  surviving 
its  attack  longer  than  from  six  to  twehe  months.  Ueginuiiig  commonly  in  one  of 
these  bodies,  as  a  hard,  stiioolh,  semielastic  swt'lling,  it  soon  extends  to  those  in  its 
immediate  vicinity,  thuw  often  involving  a  whole  group  of  ten,  fifteen,  or  even 
twenty.  In  consetpieuce  of  this  arrangement,  llie  tumor  Iins  generally  a  knotty, 
lobtdated  surface,  and  not  nnfretjiu'iitly  ai-tpiires  a  large  bulk,  etjualling.  or  vvvn 
exceeding,  that  of  a  fist.  Soft  and  ehit^tii-  at  one  point,  it  is  hard  and  (am  at  another, 
while  at  a  third  it  is  occasionally  almost  of  a  fluid  consistence.  As  it  progresses,  it 
contracts  firm  adhesions  to  the  surrounding  parts,  the  skin   becomes  attenuated  :ind 
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colored,  and  the  subcutnneons  veins  assume  that  pefuliar  varicose  disposition  so 
iimon  in  encophaloid  in  otluT  parts  of  tke  lK>dy.     Uy  degrees,  the  morbid  ina*s 
?Mks  through  its  i-onfiiu's,  ulcerating  and  fungating,  and  destroying  life  either  hy 
■iinorrhage,  liy  profuBe  nu])jiiirrttiou,  or  by  hectic  irritation. 

KxiuiiLned  after  reraovtil,  the  niorl)id  mass  is  found  to  consist  of  a  aofl,  brain-like 
ibstuuce,  ineiosini  in  thick,  stroiiji;  nicnibrnuous  cysts,  representing  the  origiiul 
ipsulea  of  the  atleeted  jihinds,  but  greati^'  condensetl  by  the  pressure  of  the  con- 
tained matter.  In  addition  to  tlit'se  cjsts,  there  is  generally  a  large  quantity  of 
ilauicntous  tissue,  intersecting  the  parts  in  dilferent  directions.  A  gruinous-looking, 
[sciuiorganized  substance  ofU'n  occurs  in  these  tumors,  and  there  are  cases  in  wliich 
they  contnin  serous  cysts.  In  an  instance  of  eneepbaloid  of  the  axillary  glands 
which  I  observed  in  a  man  firty-six  years  of  age,  there  was  a  cavity  of  lliis  kin<l 
which  distinctly  fluctuated  under  the  finger,  and  gave  vent,  on  being  puneturwi,  to 
ujuviirds  of  ejglit  ounces  of  sero-snnguinoleut  fluid. 

The  diagtiosirt  of  euccpliidoid  of  the  lyniphfttie  glnnds  is  easily  made,  tiic  only 
affections  with  whii;h  it  is  liable  to  be  confounded  being  chronic  enlargement,  tube^ 
cul.TV  disease,  and  sarcoma,  from  tiie  two  former  of  which  it  may  he  distinguitihed  hy 
the  history  of  the  case,  the  rapid  growth  ami  soft  consistence  of  tlie  tumor.  Frouj 
the  finner  varieties  of  sarcoma  the  distinction  is  sufliciently  eaay,  but  in  the  softer 
and  more  rapidly  growing  forms  the  diaguosis  is  extremely  difficult  without  the  .lid 
of  the  microscope.  lu  the  latter  the  progress  of  the  disease  is  more  rapid,  and  is  not 
markeil  by  any  eonsi<lerable  enlargement  of  the  subcutaneous  veins,  or  by  nny  in- 
volvement of  the  neighboring  lymphatic  glands.  In  clironic  enlargement  the  swell- 
ing is  hard,  and  often  aflects  a  whole  chain  of  glands;  in  tubercular  disease  the 
swelling,  also  very  firm,  generally  manifests  a  disposition  to  suppuration,  and  is 
nearly  always  .associated  with  other  features  of  the  tubercular  dyscrasia. 

The  proper  remedy  is  earl^-  extirpation,  aUhouij;h  the  disease  will  be  certain  to 
recur,  and  ere  long  prove  fatal.  Such  a  result  will  generally  occur  much  sooner  in 
young  tliiin  in  elderly  indiviihials,  and  it  has,  therefore,  been  a  question  whether  llwy 
shonhl  ever  lie  subjected  to  operation. 

Primary  »firrhux  of  the  lymphatic  glands  is  extremely  uncommon;  id  the  feyr 
cases  in  which  it  has  hitherto  been  uVwerveil  it  occurred  in  the  cervical,  inguinal,  and 
axillary  regions  of  elderly  [tersons*.  The  disease  is  comparatively  tardy  iu  its«  pro- 
gress, and  the  tumor,  which  is  distinguished  by  its  great  hardness,  seldom  acquires 
auv  considerable  bulk. 

Of  j)rimary  epithelioma  I  have  met  with  several  examples  afTecting  the  ghinds  of 
the  neck,  in  one  of  which  the  tumor  was  of  the  size  of  a  large  fist,  and  the  seat  of 
profoun<l  ulceration,  attended  with  a  copiotis,  snnguinotent,  ichorous  discharge.  The 
general  health  was  much  l»rokeii,  and  operative  interference  was  out  of  the  <]uestion. 
Like  scirrlms,  it  is  of  dense  consistence  and  tanly  development, 
but  I  am  not  aware  of  any  signs  by  which  they  may  be  distin- 
guislied  fioin  o.ach  other. 

<;.  }hla)inHii(  of  the  lymphatic  glands  may  occur  as  a  primary 
aHc'iticm;  generally,  however,  it  is  associjited  with  melanosis  in 
iithcr  parts  of  the  body.  I  Iiave  noticed  it  in  a  few  instances  ia 
the  lymphatic  glands  of  the  groin  and  axilla,  which,  I  l)€liev«, 
are  its  most  frequent  seats.  It  shows  itself  either  as  an  infil- 
tration, as  in  fig.  23.'),  from  a  specimen  in  my  cabinet,  or  as  an 
irregular  lumor,  .solid,  inelastic,  and  of  variable  size  and  shape. 

7.  TuUi  reuiar  disease  of  these  bodies,  as  stated  in  the  chapter  on 
scrofula,  is  met  with  chiefly  in  young  subjects,  before  and  soon 
after  the  age  of  pubert}-;  most  generally  in  children.  Now  and  then  it  occurs  in 
elderly  persons,  but  this  is  very  micommon.  Surgically  considered,  it  is  most  fre- 
quent in  the  glands  of  the  ueck  and  jaw,  and  may  be 
Fig.  286.  limited  to  one  of  these  bodies,  or,  as  is  most  generally  the 

case,  affect  a  large  number,  either  simultaneoualy  or  suc- 
cessively. It  of\en  coexists  with  tubercular  disease  of  the 
lungs,  joints,  and  other  parts. 

8.  The  lymphatic  glands  occasionally  undergo  ih&rarthtj 
Cr*i.cda.  D*f.«r»tioa  or  ih.       decieneralion,  &&  in   fig.  23R,  being  coriverted  into  n  son. 
Lj-mphMtc  oiiodi.  whitish  substant-e,  not  unlike  chalk.     Such  an  occurrence  ^ 
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is  most  common  in  the  bronchial  and  luestniteric  glands,  but  is  also  sometimes  seen 
in  those  of  the  neck.  Not  long  ago  i  intt  with  a  case  in  which  not  less  than  five  of 
the  cervical  glands  had  beeoiue  coni|>]otclj  cJiLcifled,  being  of  stone-like  solidity,  of  a 
light  brownish  color,  rounded,  ami  from  the  size  of  a  peu  to  that  of  a  hii/-e!nnt. 
The  patient  was  a  michlle-uged,  strumous  wotoim,  and  the  glands,  forming  ii  chain 
along  the  inner  edge  of  I  he  sterno-cleidovtuustuid  muscle,  on  the  right  side,  had  been 
affected  from  early  youth.  Their  character  wiw  obvious  on  the  slightest  touch.  E.\- 
cision  was  easily  ctlected.  Such  tumors  need  not  be  inturfercd  with,  unless  tbcy  ar«! 
a  source  of  annoyance  by  their  situation. 

y.  E nchondruma  of  these  bwlies  has,  in  a  few  rare  instances,  been  met  with  as  a 
secondary  affection,  as  iu  the  case  of  a  cartilaginous  tumor  of  tlie  scajmhi,  reiiorled 
hy  Virchow,  in  which  the  cervical  glands  were  the  seat  of  the  heterologous  deposit, 
and  in  tlie  examples  of  cnchondroina  of  the  lumbar  glands  consequent  upon  a  bitiiilar 
atrection  of  the  iliac  bones,  recorded  by  Fbrstcr  and  (>.  Welx'iv  As  the  affection  is 
nevfr  of  primary  occurrence,  its  treatment  must  be  regulated  bj-  that  of  the  growth 
to  vliich  it  owes  its  origin. 


CHAPTER  V. 

DISEASES  AND  INJURIES  OF  THE  ARTERIES. 

SECT.  I. — WOUNDS  AND  U£MORHHAO£. 

TrtERE  can  be  no  more  terrible  and  appalling  sight  to  a  patient  and  his  friends 
iQari    hemorrhage  from  a  divided  arterj',  especially  when  the  htood  is  gushing  out 
"*     «.    full  and  angry  torrent,  threatening  every  moment  to  [jut  an  end  to  cxistince. 
^  her*  is  something  indescril«ably  sickening  and  distressing  in  such  a  scene,  from 
^'"hioh  every  sensitive  mind  shrinks  with  dismay  and  bewihlcrmeut.     The  liorrur  of 
tl»fe     scene  is  increased   a  hundred-fold  when  we  are  unable  to  atforcl  the  requisite 
'■^ilof.     But  the  sight  of  Itlood  is  not  ilisugrcfabte  only  to  the  common  observer ; 
"^i"e  are  few  surgeons,  however  heroic  or  well  disciplined,  who  do  not,  at  times, 
Participate  in  this  feeling.     If  it  were  not  for  tlie  frightful  hemorrhage  which  eo  fre- 
^^^■'^eiitly  attends  them,  operations  would  be  divested  of  nearly  all  their  terror,  and 
^'V\"  merj  would  shrink  from  their  performance.     Fortunately  or  unfortunately,  how- 
^ypr — for  it  is  not  easy  to  determine  which — this  is  not  the  case;  the  sligiitest  iiici- 
^'^OTi  is  often  followed  by  profuse  bleeding,  and  in  the  extirpation  of  tumors,  in  the 
"^raoval  of  limbs,  and  in  various  other  iiroccedings,  the  patient  has  reason,  in  itiaiiy 
^^^ses,  to  congratulate  himself  if  he  do  not  perish  from  the  loss  of  blood.     Some  of 
r'Je  more  .serious  accidents,  as  in<ised,  gunshot,  and  punctured  wounds,  oflen  prove 
**istiuitly  fatal  from  hemorrhage;  or,  if  syncope  sliould,  luckily,  ensue,  and  thus  lem- 
l^raril}'  arrest  the  bleeding,  death  may  occur  stibsequeutly,  but  ui»t  less  certainly, 
''rom  the  same  cause.     It  is  for  these  reasons  that  henvorrhage  has  nlwa.vs  been  a 
Source  of  so  much  anxiety  to  the  surgeon,  and  that  its  study  has  engaged  so  large 
^  share  of  his  attention  from  the  earliest  ages  of  medical  science  down  to  the  pre- 
sent time.     It  is,  indeed,  impossible  for  him  to  be  too  well  acquainted  Avith  the  sub- 
ject, or  too  thoroughly'  prepared  to  meet  its  various,  trying,  and  painful  emergencies. 
*"rbe  reflection,  which  must  often  arise  uniler  such  circumstances,  that  possibly  all 
was  not  done  tiint  might  have  been  done  if  greater  skill  had  been  exercised,  is  well 
^•alculatcd  to  overwhelm  the  sensitive  and  cnuscientinus  surgeon,  !iud  to  induce  a 
degree  of  distress  which  no  one,  who  has  not  hinisclf  experienced   it,  can  possibly 
appreciate.     I  do  not  envy  that  man  his  feelings  who,  tlirough  ignorance,  inatten- 
tion, or  indecision,  allows  his  patient  to  perish  from  loss  of  b!(>o<l  when  he  ought  to 
have  savecl  him. 

The  characteristics  of  arterial  hemorrhage  are,  first,  the  scarlet  color  of  the  blood, 
and,  secondly,  the  peculiar  m:inner  in  which  it  issues  from  the  injured  vcsmI  ;  it 
spirts  out  in  jets,  synchronously  with  the  contraction  of  the  left  ventricle,  and  not 
in  a  steady,  continuous  stream,  as  when  it  comes  from  a  vein.     ThiSj  however,  is  true 
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only  «*f  tlje  larger  aittM'it's ;  for,  when  the  smaller  lirauclies  are  severed,  their  con- 
tents escape  very  muoii  like  those  of  a  vein,  ou[y  more  foreilily,  the  fluid  even  then 
ollen  projecting  to  :i  distnuce  of  several  feet.  When  one  of  the  prineipal  tru<ik>^  is 
<livi(le(i,  the  blood  is  fieiiueutJy  sent  with  great  violence  to  the  ceiling,  or  far  acrois 
tlie  room,  to  the  horror  atid  disnjay  of  every  one  present.  The  effects  of  heinor- 
rliage  vary  very  iniieli,  and  are  by  uo  mcan:^  always  in  proportion  to  the  extent  of 
the  injury.  VViieii  proceeding  from  a  large  arter}',  or  a  cousiderable  mniiber  of 
Hnittll  ones,  it  may  piove  almost  instantly  fatal,  or,  at  all  events,  in  a  few  minutes. 
Id  general,  however,  the  case  does  not  progress  in  this  manner.  The  patient,  after 
tlie  bleediijg  has  eontimied  for  some  time,  is  seized  with  syncope,  and  now,  the 
heart's  action  Iteiug  greatl}'  depressed,  an  opportunity  is  affordeil  for  the  fonnalion 
of  a  clot  both  within  and  around  the  artery,  followed  by  an  arrest  of  hemorrhage. 
iJy  degrees  reaction  takes  i»lace,  color  returns  to  the  cheek,  the  extremities  beeomc 
warm,  and  the  pulse  reai)pears  at  the  wrist.  With  these  phenomena  recurs  the  il.in- 
ger  i>f  blee*liiig.  As  the  heart's  action  ajigmcnts,  the  blood  is  again  vigorousl}*  pro- 
pelled thrctugh  the  body,  and,  presently,  the  temporary  clot  being  washed  away,  the 
wotmd  is  reopLMU-d  nearly,  if  nnt  (inite,  to  its  original  extent.  Again  fainting  «x-eiirB, 
a  new  plug  is  fornu-d,  and  for  a  time  life  is  onre  uujrc  free  from  immediate  risk ;  but 
this  truce,  like  the  first,  is  of  short  duration;  iIk-  same  scene  is  reienaoted  a  second 
and  a  ihini  time,  until  at  hist,  by  the  re|jeated  dridrr,  the  heart  an<l  the  brain  are  no 
longer  capable  of  supporting  each  other  iu  the  fearful  struggle,  and  the  palieul  sinks 
completely  exhausted. 

A  person  dying  from  repeated  losses  of  blood,  consequent  upon  the  division  of  a 
large  vessel,  presents  a  f'earfid  picture.  His  countenance  is  ghastly  pale;  his  pupils 
are  widely  dilated;  he  pants  and  sighs  for  breath;  his  ideas  are  vague  and  eon- 
fused;  he  is  sick  at  tlie  slomaeli,  and  vomits;  the  extremities  are  icy  cold  ;  and 
the  whole  surface  is  covered  with  a  pnd'use,  clammy  iH-rspiralion.  The  thirst  is 
usually  intense  and  nntpu-nehalile,  the  largest  (piatitity  of  water  failing  to  satisfy 
the  urgent  wants  of  the  system;  excessive  restlessness  and  jactitation  succeed;  the 
patient  calls  loudly  for  cold  air;  paroxysm  after  paroxysm  <d"  swooning  recurs;  the 
pnl.se  has,  perhai>s,  already  been  long  aUsent  from  the  wrist;  the  eyes  .issutne  a 
glazed  and  fixed  expression;  the  resi/iration  growa  more  and  more  feeble;  and  death 
ollen  steals  on  so  im[>erceptihly  as  to  render  it  ditlicult  to  determine  the  ]»reeise  mo- 
ment of  its  occurrence.  During  all  this  time,  whether  it  eniltrace.s  only  a  few  minutes 
or  hours,  or  whether  it  extends  through  several  days,  tliere  is  generally'  an  entire 
absence  of  pain,  the  loss  of  blood  operating  as  an  annjsthetic. 

The  reaction  whitli  follows  upon  c<'ptons  loss  of  blood  is  generally  attended  with 
high  excite»))ci)t,  known  as  "heniorrhagie  fever."  The  symptoms  which  charat'lerize 
it  are  peculiar.     The  blood,  the  natural  Mtimulus  of  the  heart,  is  utterly  inadequalc 

for  the  wants  of  the  syHiriii,  and  hence,  to  send  a  certain  supjily  to  the  tnore  imjior ■ 

taut  viseeia,  especially  the  brain  autJ  lung.'<,.as  well  as  to  its  own  sid>8tnnce,  the  orgAu 
is  obliged  to  make  extraonlinary  efforts,  as  is  shown  by  the  tumultuous  nature  ofi  ••f 
its  action.     The  pulse  is  uiinsiially  soft  and  frequent,  and  accompanied  with  a  pe — -^^tv 
culiar  jerking,  vibratory  sensation,  distinguished  as  the  hemorrhagic  pulse,  the  skiit: 
is  hot  and  dry,  the  countenance  is  slightly  flushed,  the  eyes  are  suffused,  the  thirst  an»F" 
restlessness  are  intense,  distressing  noises  are  com]»lained  of,  the  head  aches,  and  the^ 
temples  throb  and  feel  as  if  they  were  constricted  by  a  cord.     Nausea  and  vomiting^ 
are  often  present;  the  sleep  is  imperfect,  an<l  the  mind  not  unfrequently  wanderi»«E 
If  prot»tit  relief  be  not  nfloriled,  the  patient  may  perish  from  etfiislon  of  Acruni  bit 
the  arachnoiil  sac  and  intt»  tlie  pleuritic  cavities.     The  most  suitable  remedies  ar» 
perfect  rest  of  mind  and  bmly.  cold  applications  to  the  heail,  frequent  sponging  nt^ 
the  body  with  tepid  wafer,  and  full  doses  of  morphia  iu  union  with  the  neutral  mix3 
tnre.     Beef  es.sence,  chicken  broth,  and  milk  punch  constitiUe  the  most  appropri-it*^ 
diet.     As  soon  as  the  condition  of  the  stomach  will  admit  td'  it,  iron  and  ergot,  oi  ' 
ergot  and  acetate  of  lead,  shoidd  be  freely  given  to  increase  the  plasticity  of  th»  ^^^ 
blood.     If,  during  the  [jnigrcss  of  the  ease,  tlie  brain  and  lungs  are  threatened,  th^  ^^ 
main  reliance  must  be  u[iou  blisters  an<l  dry  cupping,  with,  perhaps,  in  the  forme  —    '>" 
case,  a  lew  leeches  to  each  temple.     Liglit  and  noise  must,  of  course,  be  excluded  fron^* 
the  apartment. 

When  the  hemorrhage  has  been  excessive,  as  indicated  by  the  pallor  of  the  conry— 
tenance,  the  feebleness  of  the  pulse,  and  the  gnsping  character  of  the  breathin^.f 
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Plan  of  Woaad^d  ArterlM.  a.  A  mim  Lnofrl- 
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transfusion  of  ii|i»ofl,  as  a  deriiiui'  losnrt,  should  Fig. ^7. 

Lte  ttinploj'ed,     Tlie  operatinn,  if  uot  iierformcd  *•  *  ' 

too  late,  is  very  encoiirnjfiiig,  llic  statistics  of 
Lnndois  affording  not  k'ss  than  65  rucovcrios 
out  of  99  cases,  more  than  oiK'-third  of  t!ie  fatal 
ca&es  being  moribund  at  thf  time, 

n'oundv. — If  wc  inquire  into  the  nature  of 
wounds  of  the  arteries,  we  sha!!  find  that  thev  do 
notdifler,  as  it  rcs|)ects  tht;  weaiums  with  which 
they  are  inflicted,  from  wounds  in  other  tissues. 
Thn8,they  may  Ix;  incised,  puuetuieil,  Itiueialed, 
contused,  or  gunshot,  and  it  wouhl  rivfjiicutly  be 
ditSeult  to  determine  which  class  is  the  worst, 
or  the  most  certainly  and  Kpeedily  fatal.  In 
regartl  to  their  size  tliey  present  every  possil)le 
gradation,  from  the  slightest  incision  to  the 
complete  division  of  the  vessel;  the  wound 
being  either  oblique  or  transverse  in  the  latter  case,  but  of  various  shapes  when  the 
le&ion  is  partial.  Occasionally  the  wound  consists  of  a  mere  vertical  fissure.  The 
different  appearances  here  alluded  to  are  all  well  displayed  in  ftg.  237.  The  extent 
and  character  of  the  wound  necessarily  exert  great  iulliiotue  upon  tlie  amount  and 
duration  of  the  heraorrlmge,  and,  therefore,  <lenuuid  careful  study. 

When  an  artery  lias  been  completely  cut  across,  there  is  an  instantaneous  and 
impetuous  flow  of  bbiod,  fullowid  immediately  by  the  retraction  ajid  contraction  of 
each  end  of  the  \essel,  as  exhibited  in  fig.  'i'JS.     The  effect  of 
this  double  aetion  is  to  diuiini.sh  tlio  amount  and  force  of  the 
stream,  but  not  to  arrest  it ;  inslead  r>f  this,  it  usually  continues 
nntil  a  coaguium  hns  formed  u[)on  the  orilice  of  the  arlor}-,  as 
Tcll  as  in  the  parts  immerli-Uely  amund,  particiibirly  in    the 
loose  cellidar  ti.ssuo  constitntiug  its  sheath,     in  this  mntiuer  a 
meeUnnieal  obstacle  is  ojiposed  to  the  effusion  of  blood,  but  thi«> 
would  soon  be  washed  avva\' if  it  were  not  ai'led  and  fortified  by 
the  speedy  development  of  a  coaguium  within  the  vessel,  extend- 
ing usually  a.s  high  up  as  the  first  large  collateral  bratirli.    These 
cdols,  of  which  the  first  beara  the  name  of  external,  and  the 
other  that  of  internal,  fig.  23{>,  are  the  means  which  na- 
ture employs  to  put  a  stop  to  the  hemoirhagc;  not^ 
however,  until,  as  a  general  rule,  it  has  [iroceeded  to  the 
extent  of  syncope,  a  eircumstanee    idways   eraiuentiy 
liivorable  to  the  coagulation  of  the  blof>d,  inid,  louse- 
cjuently,  also  to  the  formation  of  the  clots   now  de- 
scribed.    But  these  clots,  at  this  stage  of  the  process, 
are  necessarily  very  soft,  as  well  as  veiy  imperfi-i-tty 
adherent ;  hence,  in  order  to  guard  against  their  detueli- 
ment,or,  wliat  is  tantamount  to  this,  against  a  recurrence 
of  the  liemorrhage,  it  is  iuilispensable  that  [dastie  matter 
should  speedily  be  clltised,  so  that  these  parls — eb>ts, 
vessel,  and  siirrouudiug  structures — may  Ix'come  effec- 
tually and  permaueiilly  sohlered  together.    This  aceurd- 
inglv  soon  hap|)cus  ;  fur  witliin  a  few  hours  after  the  oc- 
currence of  ihe  injury  inflannuatinn  is  eukindh-d,  liotb  in 
the  diviileii  artery  and  in  its  slicnth,  and  this  bcitig  fol- 
lowed by  a  deposit  of  lym]ih,  llie  ]>arts  in  question  are 
more  firmly  fixed  in  their  respective  situaiioiis,  every 
day  adding  to  the'.r  security  and  stability.    Me.iuwhile,  a 
process  of  organization  is  instituted,  the  first  step  of 
which  is  the  removal  of  the  serum  ami  coloring  matter 
of  the  clots,  thereby  rendering   them  more   pale  and 
solid;  colorless  blood  corpuscles,  which  arc  paiHy  resi- 
dent in  the  clots,  and  partly  intruders  fmm   without, 

now  appear,  to  be  subsequently  transforiMcd   into  con-     ru«gniai."i  B1..0.1.    At  e.ihe  f:o»«ui« 
I  nective  lissne;   an<l   ves.sels   finally  show  themselves,     Praj*eun(rramihenrioe«orth«sthMifa 


Fig.  288. 


CoDlrtcliOD  of  K  Dlvid«<l 
Arli'ijf.  n.  Tlieilrlflf<<  vf  » 
Dead  Arl«r;.  b.  Tlie  Ort- 
fici>  of  ■  Living  Vpam-I  Im- 
lupdlutoljr  »a»r  Sceilon. 


Fig,  a3». 
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Plnn  of  K»lnt«I  H(>iiio«ii|lrii,  In  • 
Cm  Arlpry  Al  n.  Ilio  rm  Knd  of  (he 
ArJrrliil  Tnb<« ;  Ci.nlpal.  Iiy  rnnlrnrltoo 
Al  b,  the  Arlvrlnl  Slinttli  Vncntpd  l>y 
lb«  RMrarri-d  Artory.  iind  Orriipleil  lijr 
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some  of  tlioni  being  of  iilmv  formation,  while  otliers,  aiul  porbaps  the  greater  Dunil«r, 
are  ilerivud  from  tla-  divided  artfry  and  its  shctitb,  as  well  as  from  Uie  surroutidiug 
stnicliires. 

The  two  clots  now  described  are,  it  will  be  seen,  inseparably  bleodetl  at  the  orifice 
of  the  divided  vessel,  and  their  form  ami  arrangement  may  not  inaptly  Ik?  compared 
to  a  glass  stopper,  closely  fitted  into  the  neck  of  a  decanter.  The  onter  clot  is  rougli 
and  irregnlar,  wlu-ieas  tlie  internal  is  perfectly  smooth  and  cylindiical,  except  its 
cardiac  uxtremit}',  which  is  nearly  always  conical,  as  in  fig,  239.  The  lunger  iLe 
internal  coaguUim  is,  the  less  danger  will  there  generally  be  of  its  premature  de- 
tachment. 

Tiie  changes  above  mentioned  as  occurring  in  the  two  clots  are  generally  the  work 
of  time ;  tlie  "fining  process  is  usu.iUy  ctTected  rapidly,  since  its  intention  is  to  pro- 
tect, the  p.-dient  against  hemorrhiige ;  but  the  removal  of  the  serum  atid  coloring 
matter  of  the  blood,  and  the  conversion  of  this  fluid  into  solid  matter,  t:ike  jiUce 
more  slowly,  and  are  often  not  completed  under  neveral  months.  Finally,  if  the 
parts  be  examined  uL  a  still  later  perii>d,it  will  be  fonml  tbut  b<«lh 
clots  have  entirely  disap[»e;ired,  and  that  the  injured  vessel,  as  hiyh 
up  as  the  first  large  colUitenil  branch,  has  In^en  transfonne<l  into  a 
dense,  strong,  filirous  tonl,  fig.  *240,  similar  to  that  observed  iu  the 
unihilifa!  arteries  of  the  infant. 

Siu:h,  thi'ii,  is  tlie  process  wliicli  nature  emplo^'-s  for  .trrestiog 
the  flow  nf  blood  from  a  divided  artery-.  Taking  advantage  of  the 
exhausted  comlition  of  tlie  system  conseqnent  upon  the  shock  and 
loss  of  blood,  she  instinctively  forms  the  two  clots,  having,  first  of 
all,  drawn  away  the  vessel  from  the  main  wound,  as  well  as  caused 
it  to  diminish  its  caliber,  and  then  she  goes  ileliitcrately  to  work 
to  fasten  these  clots  at  points  jireciselv  where  they  are  most  needed 
for  the  purpose.  The  vessel  being  thus  hermetically  sealed,  she 
afterwanls  Imsies  herself  still  fnrfher  in  getting  rid  of  thebe  plugs, 
as  they  are  now  no  longer  reqnired,  and,  tinally,  comj)letes  ihc  Inhor 
by  converting  the  obsolete  extremity  of  the  artery  intu  an  analo-- 
goiis  tissue.  These  changes,  so  profotUKlIy  curious  and  interesting^ 
bear,  Jt  will  lie  perceiveil,  a  very  close  resemblance  to  those  wbtctc 
take  place  in  the  calltis  of  a  broken  bone. 

Alter  the  ligjition  of  an  artery,  the  supjily  of  blood  in  the  jMirt? , 
beyoTid  the  seat  of  the  obstruction  is  maintained  by  what  is  calle*- 
the  collateral  circulation,  the  vessel  above  communicating  fa-el.  ^ 
with  that  below,  as  in  fig.  241,  bj-  its  anastomosing  branches. 

When  an  artety  is  divided  only  partially,  whether  transversely,  obliqoely,  or  lon- 
gitudinally, an  external  clot  forms,  hut  this  is  generally  so  imperfect  as  to  render 


Chikago  In  tUe  Shape 
aud  glructuro  of  in 
Ailtrj  »net  Mgallnn. 


Pig.  241. 


DligTun  ot  CoUatenil  CtreuUtlOB. 


Incapable  of  opposing  an  eflectuwl  barrier  to  the  flow  of  blood.     The  edges  of  il   * 
wound,  however  small,  have  a  constant  disposition  to  ga[ie ;    and  hence,  althui:.. 
plastic  matter  may,  perlinpH,  bedepo.sited  in  great  abinulance,  j'et  it  is  impossible  luu  »  '^ 
the  parts  to  contract  pennnnent  and  satisfactory  adhesions  to  each  other.     As  soo*^ 
&»  the  circulation  regains  any  of  its  natural  vigor,  the  blood  as  it  swecfis  ahm  * 
washes  otf  the  cli>t.  and  appears  upon  the  exterior  Of  the  wound ;  and  thus  the  l»eiL-»- 
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^orrbage  uaitally  contimu's,  paroxysiii  after  pai"oxysm  recurring  in  more  or  less  rapid 
i»ucces8ion,  until  it  proves  fatal. 

I  Although  such  is  the  ccntrse  iihiuillj  pm-siu'd  wiit'ii  an  nrtery  is*  only  partially 
^divided,  experience  has  sliuvvn  that  a  Hpontaneoii.s  tiire  does  occasionally  take  place, 
$uch  an  event,  which,  however,  at  }>est  i.s  extremely  uncommon,  is  most  likely  to 
['occur  when  the  opening  is  longitudinal;  ivheii  the  wound  in  the  overlying  structures 
(Ib  a  mere  fissure  or  canal,  olTeriiig  an  imperfect  outk-t  to  the  contents  of  the  vessel ; 
Jlrhen  the  system  remains  lor  a  long  time  in  a  prostrate  condition;  and  when,  fnially, 
Hhere  is  a  very  rapid  and  almndanl  de]JOsit  of  plasma  in  the  various  tissues  iiivohvd 
Jin  the  lesion,  serving  to  glue  them  speedily  and  firmly  together.  That  an  incised 
nrouu<l,  however,  of  consiilerahle  size,  is  sometimes  healed  in  this  maimer,  is  proved 
iby  what  occasionally  Imppena  when  the  hrachial  artery  is  injured  at  the  beiul  of  the 
^uriu  in  venesection. 

I  Punctured  wounds  of  tlic  arteries  are  dangerous  or  otherwise,  according  to  their 
j^Bize  and  the  size  of  the  atfected  vessiL  If  a  piti  lie  thrust,  into  a  large  artery  of  au 
t'iuimal,  and  immediately  witlnlrawii,  a  dro[i  of  hlood  txmles,  but  there  is  no  further 
Jbleeding,  the  aperture  lieing  ]>roini)tly  closed  h\  the  natural  elasticity  of  the  coats 
m  the  vessel.  Whether  a  similar  etl'ect  foHows  such  an  oceurn;n<e  in  the  human 
WJbject  is  not  positively  determined.  Mr,  Gutlirie  mentions  a  ease  in  which  fatal 
hemorrhage  was  produced  by  wounds  of  the  carotid  artery  iidlietefl  liy  pins;  and  he 
tefers  to  two  instanees  in  which  a  similar  result  was  witnessed  from  a  puncture  of 
kbv  femoral  artery  mside  with  a  tenaculum.  On  the  other  han<K  it  is  a  well-kn<m  n  fact 
Jhat  acupuncture  needles  have  repeatedly  been  inserted  itito  the  largest  arteries  with 

Eerfect  impunity.  It  is  very  prohaitte  that  an  instrument  of  small  size  will  produce 
itTereiit  etfects,  so  far  as  hemorrha<:e  is  concerned,  in  a  denuded  artery  and  in  nn 
krtery  that  retains  its  naturtd  relations,  the  blood,  owing  tt>  tlie  dilference  in  the 
itmospheric  pressure,  lieing  raore  reailHy  forced  out  in  the  former  than  in  the  latter. 
However  this  may  be,  it  is  a  matter  of  paramount  imiiortance,  in  performing  opera- 
^ons  upon  the  arteries,  to  avoid  even  the  most  delicate  puncture,  since  such  an  aeei- 
ieut  might  be  followed  by  ulceration,  and  serious,  if  not  fatal,  hemorrhage. 
I  \Vound8  inflicted  by  small  shot  partake  of  the  nature  of  piin<-tured  wounds.  In 
|wo  cases  of  this  kind  undei'  my  charge,  one  involving  the  subclavian  and  the  other 
|lie  femoral  artery,  the  openings  maih-  by  the  shot  W4vre  found  to  be  p<-rfectly  closed 
In  less  than  three  weeks  after  the  accident.  In  gntishol  wounds  the  hemorrhage  is 
iteuaUy  copious,  if  not  speedily  fatal,  whether  the  artery,  especially  if  it  lie  one  of 
rge  size,  he  partially  or  completely  divided.  When  the  coats  are  Imdly  contused, 
r  brniseil  and  lacerated,  as  wlum  they  are  grazed  by  the  missile,  secomlarv  liemor- 
'hage  may  be  expected  from  ulceration  or  gangrene. 
When  the  outer  and  noddle  coats  of  an  artery  are  <lis8ected  off  to  a  slight  extent  in 
animal,  no  lileediiig  takes  place,  because  tiic  current  of  blood  is  not  sullteiently 
|Stroug  to  riiptme  the  inner  tunic;  but  such  an  oeeurreuee  in  the  human  subject  is 
draught  with  great  danger,  as  it  is  almost  inevitably  IVjllowed  by  fatal  hemorrhage. 
A  <'a!-e  recorded  by  Mr.  tJuthrie  strikingly  illustiates  this  fact.  A  man  cut  his  throat 
frith  a  razor,  the  instrument  iuJlieting  a  transverse  wound  upon  the  carotid  artery, 
but  dill  not  penetrate  beyond  the  middle  coat.  The  vessel  gtive  way  at  the  |>oint 
of  injury  on  the  eightli  day,  and  the  patient  died  of  hemorrliage.  When  an  artery 
JM  nicke<l  with  a  knife  or  (biceps,  as  occasionally  happens  in  tlic  extirpation  of  a 
tumor  with  unusually  linn  and  extensive  adhesions,  safely  demands  that  the  vessel 
jBhould  immediately  be  aecurcd  with  the  ligature.  When  tlie  intenird  and  middle 
tunics  are  divided,  as  in  ease  of  accident,  the  external,  if  severely  injured,  will  be 
Very  liable  to  be  assailed  by  ulceration;  whereas,  if  it  retain  its  integrity,  the  proba- 
bility is  that  it  will  be  gradually  ex|mndeil  into  an  ancurisuml  |)ouch,  the  more  espe- 
cially if  it  has  undergone  tlie  atheromatous  or  calcareous  degeneration. 

Contused  and  lacersited  wounds  of  the  arteries  generally  bleed  much  less  freely 
than  incised  and  punctured.  Occasionally,  imlei-d,  there  is  no  heuiorrhftge  whatever, 
even  when  the  largest  artenes  are  invnlved  in  the  injury,  and  their  denuded  extrem- 
ities are  hanging  loosely  on  the  exjioscd  tissues.  In  some  iiistiuices  the  hemorrhage 
is  momentarily  profuse,  and  then  ceases  [lerm.anently  ;  in  other  eases  it  continues, 
^nd  proves  siX'e<lily  fatal.  The  rea.soii  why  there  is  generally  so  little  blood  lo.st  in 
Injuries  of  this  description  is,  as  is  fully  explained  in  the  chapter  on  Mounds,  that 
the  ragged  and  jiarnlyzed  coats  of  the  artery  reailily  intercept  the  blooil,  and  that 
the  blood  itself,  in  lesions  involving  the  separation  of  an  entire  limb  or  tin?  ruiiture 
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of  the  larirer  vessels  and  nerves,  always  coagulates  much  more  promptly  nnd  finnly 
tlian  in  ordiuary  incised  wouiuis.  tho  shock  sustained  by  the  system  being  highly 
roiiduui»e  tu  thu  ooi-urifULf.  .Soiutjtimos  an  efltctual  barrier  is  opposed  to  tbe  itTi;- 
sirjii  of  biuod  in  a  rti|)tured  artery  by  tbe  sheath  being  drawn  forward  over  its  moulL. 
in  the  form  of  :i  Lood. 

When  an  artery  is  Keverely  contiist'd  in  its  continuity,  tbe  resulting  inflftnimatimi 
maj'^  be  so  great  as  to  caiisu  coni^ili'ti'  occlusion  of  the  vessel  at  the  seat  of  liie  injurv. 
ihe  hlnot]  coagulating  as  it  sweeps  over  the  aflected  surface,  and  tbe  clot  becoming 
(irmly  adherent  through  an  abundant  eflusion  of  Ijmpli.  Or,  instead  of  this,  uli-er- 
ation  or  gangrene  may  occur,  and  tbe  patient  may  die  of  hemorrhage,  as  D<»t  uufre- 
quently  happens  after  gunshot  injuries,  the  bleeding  usually  coming  on  within  lla* 

Lfirst  eight  or  ten  days  al\er  the  inlliction  of  the  wound. 

But,  although  nature  may,  and,  indeed,  sometimes  does,  arrest  the  hemorrhage 
from  a  divided  artery,  yet  no  sensible  surgeon  would  intrust  her  witli  such  an  ofllce, 
when  it  is  in  his  power  to  get  at  the  seat  of  the  wound;  for  it  is  hardly  possible  to 
cuiueive  of  a  case  involving  one  of  llio  larger  trunks  where  her  efforts  would  be 
likely  to  be  succl'ssI'uI,  or  wbt'rc,  if  ulliruattly  triuui[ihant,  the  patient  would  not  l>e 
brought  repeatedly  to  death's  door  bi-forc  slic  c<iuld  attain  her  end.  It  is  only  iu 
wounds  of  the  internal  arteries,  as  those  of  the  chest  ami  alxloraen,  and  in  the  aorta 
ami  its  larger  branches,  that  \ve  must  refraiu  Crom  direct  interference,  and  limit  our- 
selves to  the  use  of  general  means  calculated  to  keep  down  vascular  action,  e8j[jecLilly 
the  liberal  use  of  anodynes  and  sedatives,  as  opium,  aconite,  and  acetate  of  lead, 

^the  ap|jlicatiou  of  ico  over  the  seat  of  the  injury,  exposure  of  the  patient  to  cold  air, 
ind  perfect  quietude  of  mind  and  body.     AIL  active  exertion  must  for  a  long  time 

fbe  avoided,  in  nrder  that,  if  a  cure  should  take  place,  tlie  wound  may  not  be  sud- 
denly rco(»enrd  by  the  giving  wiiy  of  its  edges,  iu  consequence  of  the  imperfect 
org;ini/.atinn  of  lliu  clots  and  uf  the  pbisnin. 

TriuilmeiiL — The  means  enijjloyed   by  art  for  suppressing  hemorrhage  are  quile 
numerous,  as  well  as  greatly  thversifii^d   iu   tlu-ir  naturf,  and  will,  liiereforo,  require 
to  be  considered   somewinit  in  detail.     The    most    important  of  these   means  nra: 
first,  ligation  ;  seconiily,  acupressure;  thirdly,  compression;  fourthi}',  torsion;  fifthly,, 
forced  llexion  ;  and,  sixthly,  styptics.     Besides  these,  there  are  several  others  of  a< 
subordinate  character,  meriting  merely  a  passing  notice. 

I.  Ligation. — Ligatures  are  composed  of  various  materials,  as  silk,  linen,  and  Bof 
leather.     Of  these,  tlie  Hr'*t  is  tlie  most  unexceptionable,  and  almost  the  only  oni5 
now  employed.     It  should  (te  round,  smooth,  well  twisted,  colorless,  and  so  strunjE^ 
as  jiot  to  break  wilhiuit  c(Uisidcra1>lc  cHbrt.     For  the  smaller  arteries,  as  the  nvdial    M 
tibial,  and  temporal,  common  sowing  silk  is  well  adapted  ;  but  fur  tbe  larger  tnmks  -a^» 
as  the  feuunal,  iliac,  and  carotid,  stay  silk,  a  much  stouter  article,  is  re^juired.    Somi*  m 
practitioners  prefer  what  is  called  dentist's  silk,  no  matter  what  nuiy  be  the  size  if  ^ 
the  vessel,  on  the  ground  that  it  is  much  stronger  in  jiroportion  to  its  thickne»s  thuu 
any  similar  substam-e,  and,  therefore,  less  liable  to  excite  undue  irritation.     Thie  W 
thread,  which  is  eni])loyed  iu  niidving  lishiug  lines,  is  rendered  very  hard  and  stir*  Ml 
by  means  of  gum,  which,  however,  is  easily  removed  by  boiling  it  for  a  few  minute  -^ 
iu  a  slightly  alkaline  solution.     Treated  in  this  manner,  a  piece  long  enough  to  ti-i 
the  iliac  artery  will  hardly  weigh  the  twenty-fiftii  of  a  grain.     Linen  thread  mako-^ 
an  excellent  ligature;  and,  in  case  of  emergency,  a  sensible  surgeon  will  not  besilat  :J 
to  lake  anything  that  may  be  in  his  way.     Whatever  substance  be  employed,  it  i  m 
verj'  important  that  it  should   l>e  tliiuonghl>'  waxed,  otherwise  it  will   be  difflrult,  i  m 
jiot  impracticable,  to  draw  and  tic  it  with  the  reijuisitc  degree  of  firmuess,  to  sa^J 
nothing  of  the  greater  tendency  of  tlie  knot   tf>  slip.     From  eight  to  ten  inches  is  s 
good  average  length  for  a  ligature. 

Tlie  antiseptic  ligature  of  Professrir  Lister  is  uow  a  good  deal  employed,  as  il  1  « 
believed   to  be  less  lifiblc  than  the  ordinary  lignlure  to  be  followi-d  by  auppurntioir  < 
ulceration,  ar»d  secondary  heujorrhage.     It  is  jui-pared  by  steeping  silk  thread  fori 
short  time  in  a  mixture  of  melted  beeswax,  witlr  a  tenth  part  of  carbolic  acid,  ano  ^ 
in  drawing  it,  as  it  is  taken  out  of  the  hot  liquid,  through  a  dry  jcloth  to  remove  th»  »- 
superfluous  wax.     The  silk  is  then  wound  on  a  reel,  an<l  kept  in  any  close  vessel. 

Animal  ligatures  were  first  introdnccd  to  the  notice  of  the  profession  by  Dr^^ 
Physiek,  early  in  the  present  centur}-,  and  they  have  ever  since  been  occj»siouall,^r^ 
employed  by  diHcrent  practitioners,  chiefly  American.  The  late  Dr.  Jameson,  o^^ 
Baltimore,  used  them  nearly  altogether  for  many  j'ears,  under  the  belii-f,  founde^^ 
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n|Mjn  mimorous  experiraents  and  clinical  observations,  tlint  tlicy  were  (k'ciiledly 
siipcriof  to  all  otlicis,  their  presence  never  causing  any  of  llic  irriuiti<Hi  whicli  scme- 
tirue^  lolloMs  llic  ap]ilicnti()rt  oi  the  ordinary  snijsianccs,  Tlie  luticle  to  which  lie 
gave  the  preference  was  sott  buckskin  Ifatiier,  cut  into  tbin.  narnnv  strings,  care 
being  taken  not  to  tic  them  luo  tirnily,  lest  they  bh<nild  lireak,  ami  l»c  tliut*  prenia- 
tiirelj'  detached.  Other  praclitioncr«  have  recommended  catj:riit  and  tlie  tlltrcti  of 
the  s»inew  of  the  deer,  tlie  latter  having  been  found  to  be  particularly  uscfnl  by  I'ro- 
fessor  Eve;  while  the  former,  rendered  antiseptic  by  imuicnsion  in  a  wc«k  solution  of 
carbolie  acid,  has  recently  been  highly  landed,  on  account  of  its  fvupposetl  supe- 
riority, by  Mr.  Li&ter.  The  advantage  of  tlie  animal  ligature  is  that,  besides 
approaching  more  nearly  to  tlie  livinjj  tissues  than  any  other  material,  the  ends 
may  Im"  cutoff  cloae  to  the  knot;  its  disadvantage,  that  it  Roon  beciunes  soHiued 
and  disintegrated,  from  the  itnbibition  of  fluids,  thereliy  rendering  it  linMc  to 
separate  In'fore  it  has  accomplished  the  object  for  which  it  was  ajiplicd.  This  reason 
ousrbt  to  Ik*  quite  Huflicient  to  induce  itK  rejection;  for  no  conscientious  hiirgcon 
should  ever  subject  bis  patient  to  such  a  contingency,  especially  when  he  has  always 
At  band  so  reliable  a  subHtaiice  as  silk.  Tins  objection  is  feustatned  by  the  recent 
reports  of  two  cases  in  which  the  carbolic  catgut  ligature  8lij)pcd  ofl  the  esirolid  njid 
femoral  arteries. 

or   late  years   the  attention  of   Hurgeons   in  this  country  has  been   rc]:ieatcdly 
directed  to  the  use  of  metallic  ligatures  for  tying  arteries.     The  innocuous  character 
of  lea<1,  gold,  silver,  an<l  i»latiiuun  wire,  thus  emplojed,  was  fully  established  by  Dr. 
Henry  S.  [.evert,  of  Moliile,  in  a  series  of  experiments  which  be  jm  ifornied  in  iHiH, 
anil  an  account  of  which  was  pul>Ushed  in  the  ronrlli  volume  of  tiie  American  Jourtial 
of  the  ^ledic.il  Sciences.     The  results  proved  n<tt  only  that  the  infliimination  conse- 
quent  u|)<>u  the   operation  was  generally  cont|)ariilivcly  sligbt,  but   lliat  in  nearly 
«verv  instance  the  metallic   tbrcai!    became   speedily  eiic\  sled,  ami   might,  if  it  had 
not  heen   purposely  rem<>ve<l,  have  remained    for  an   indefinite  peiiod  as  a  harnikhs 
tenant  in  the  partis.     l*r.  Stone,  of  New   Orleans,  in    l.sfi'.i^  tied   the  common  ilinc 
artery  with  a  silver  >vire,  and    I   soon  afterwards  securcrl   the  femoral  in  a  sirnihir 
nuinncr.     Since  then  [  have  adopted  the  procedure  in  n  number  of  cases,  and  ou  two 
occasions  I  have  left  a  nietallio  ligature  permanently  around  the  s|ieinuitic  coid  after 
extirpation  of  the  testicle.      In  ISiUi,  Dr.  C.  II.  Mastin  sncce*-sf'nlly  tied  the  external 
iliac  arterj"  with  silver  wire,  ami  in   the  same  year   I   performed  a  similar  operalimt 
upon  the  same  vessel  with  eqnally  good   results.     A   number  of  other  ex.imples,  of 
later  date,  might  be  cited,  but  tliis  is  unnecessary,  as  the  snfetj  and  value  of  the 
operation  are  fully  estulilished. 

Dr.  F.  D.  Lcute,  of  New  York,  in  open  wounds,  as  after  amputations,  strongly 
advocates  the  exclusive  use  of  the  wire  ligature  fur  the  smaller  as  well  as  the  larger 
arteries,  the  ends  being  cut  off  close,  to  att'ord  the  substance  an  opportunity  of 
becoming  embeibled,  and  so  obviating  the  necessity  for  its  removal.  The  inetlioil, 
of  which  he  has  reported  several  sneeessful  cases,  is  not  only  perfectly  sure,  but 
possesses  the  advantage  over  the  ordinary  ligature  of  being  less  irritating,  juid, 
therefore,  less  likely  to  provoke  suppuration. 

Fig.  242. 


Toollii'il  Arlery-fofceps. 

The  wounded  artery  may  be  very  conveniently  drawn  out  with  a  pair  of  toothed 
forceps,  fig.  242,  with  a  tenuculimi.  fig.  24.3,  or,  what  generally  answers  the  purpose 
cxcewlingly  well,  an  or<liniiry  pair  of 

po«kct  forceps.   If  the  vessel  is  small,  Fig.  343. 

it  should  be  seized  in  its  longitudinal 
axis,  but  in  the  Jiorizontal  if  it  is 
large,  since  it  is  more  easy  in  this 
way  to  occlude  its  orifice,  an<l  pre- 
vent the  flow  of  blood.  It  is  for 
this   reason,  alsn,  that  the  forceps  t»o»cii1obi. 
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are  generally  to  bo  preferivd  to  the  tenaculum ;  the  latter  inBtraiuent,  however,  pot. 
iflesses  all  ailvantagi'  over  tlie  former  wlion  tbc  artery  is  cut  off  very  closely,  or  vrlcL 
, it  is  fleaired  to  inulude  some  of  tlio  siirrouiuliLg  tissues.  Care  must  Ik;  taken  not 
[to  transfix  tbe  coats  of  the  vessels,  uiul   then   tie  the  ligature  below  the  point  ul 

perforntion,  as  thia  might  lead  to  secondary  hemorrhage.     When  no  good  assistaut 


Fig.  244. 


^^^^ 


BlldiDg'farcepi. 


is  at  hand,  the  artery-forceps,  delineated  in  fig.  244,  an  instrumeJit  with  broad,  uer-' 
rated  extremities,  and  a  niovaltie  slide  or  catch,  to  close  the  blades,  will  Ite  fuUD(^ 
coiiveiiient. 

Dr.  Trince,  of  Illinois,  lately  devisetl  a  contrivance  for  seizing  arteries,  calle«i  llic_ 
tenaculum-forceps,  represented  in  fig.  245.     As  the  name  implies,  it  combines  Ih^^^ 

Fig.  245. 


Pr1ns«'»  Tenioalam-foroep*. 

advaniages  of  the  two  instruments,  and  may  be  applied  with  great  efflciencj*  to  al . 
arteries  nf  medium  size,  as  the  blades  are  sufficiently  wide  to  ctfcct  complete  ocdai 
eiou  of  their  caliber. 

The  vessel  being  pulled  gently  out,  as  in  fig.  246,  is  caivfully  ipolateti  from  ita 
connections,  either  with  another  pair  of  forceps,  the  finger,  or  tijc  knife,  or  all  threw 

togetlier,  as  may  be  most  exi 
Fig.  246.  dient.     The  ]>ropriet3'  of  ex 

eluding  from  the  ligature  lli^ 
smallest  nervous  filament,  as- 
well  as  the  most  insiguificiuir 
vein,   and    every    particle    uW 
muscular  tissue,  is  too  obvio 
to  require  any  comment.  Sucl^;:; 
a    |)roceeding     is     nbsolutel} — 
necessary,  not  only  to  prevents 
pain  and  suppuration,  but  t<^- 
promote  the  separation  of  thee 
ligature.     It  is  only  when  the 
ves.sel  is  very  fimall  that  any 
of   the  tissues  in  which   it  is 
embedded  siionld  l>e  included 
in  the  ligature.     The  ligature 
is  applied  to  a  sounil  i>ortion 
of  the  artery,  immediately  above  t!ie  instrument,  and  tied  into  a  single  knot,  when 
it  is  drawn  so  firmly  as  to  divide  I  he  inner  and  middle  tunics,  as  in  fig.  :247,  if  the 
artery  is  large,  or  even  of  medium  ciilibcr;  wliile,  in  the  smaller  branches,  mere 
contact  of  the  opposite  surfaces  is  aimed  at.     In  executing  this  part  of  the  opera- 
tion, the  extremities  of  the  ligature  should  Ik>  wound  around  the  fore  and  raiiidle 
fingers  of  each  hantl,  while  llie  tliivrab  is  extended  upon  them  nearly  ns  far  omr 
as  the  vessel,  in  order  that  the  force  raa^'  lie  exerted  in  as  gentle  and  equable  a 
manner  as  possible.     Nothing  is  more  unseemly,  or  more  truly  reprehensible,  in  a 
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)n  or  his  assistant,  tlian  tr>  pull  a  ligature  1»y  fits  ami  ji-rks.  Fig.  247, 

violently  as  to  break  it  iu  i»iL-ct's,  or,  jit'rlin|)H,  lacorate  ami 
ir  otr  the  artery  itself.  W'hh  a  litlUj  i;aie  and  gentleness,  a 
ioiuparatively  we.tk  ligature  insty  he  tlirowTi  aroniul  a  vcssvl  f?^^  as 
k>  answer  tlie  intention  most  fiiHy-  I  deem  it  my  duty  to  <hvull 
|J)on  this  point  witli  some  degree  of  eiiiphiisis,  hceaiise  it  htxn 
^np|)ened  to  me  to  witness  a  very  unustinl  uuruher  of  these 
Hereule:ui  feats  with  the  ligature,  the  men  oCltii  pulliuij  as  if 
^ey  had  hold  of  a  ro|Kj  and  piece  of  wood,  instead  of  a  ilelicate 
(bread  and  artery.  Fig.  24y  shows  the  iudenteil  appearanee  of 
the  artery  after  ligation. 

I  The  tying  is  completed  with  n  douhlc  knot,  when  one  en<l  is  cut 
(iff  close,  an<l  the  oilier  brought  out  at  the  nenrest  angle  of  the 
(round.  The  knot  which  is  tlnis  matle  \a  the  reef-knot,  (ig.  24t>,  in 
bhicb  the  ends  of  the  thread  lie  acioss  the  artery,  ns  in  the  lips 
H  the  wound  in  the  ordinary'  interrupted  suture.  The  surgeon's 
piol,  fig.  S.'iO,  is  no  longer  used  ffu-  the  purpose,  as,  from  the  iiian- 
ter  of  making  it,  it  is  very  irregulur,  and,  coiiscrpteutly,  ill  adapted  f 
()  the  olyect.     In  tjing  v<*ry  small  vessels,  sonieliines  only  <jnc 

rot  is  employed. 
The  practice  of  cutting  off  hoth  ends  of  the  ligature,  and  of 
losing  the  wound  over  the  injured  vessel,  first  suggesttKl!,  tow.ards 
be  latter  part  of  the  last  century-,  by  Mr.  llaire,  of  England,  and  subsequently  so 
Varmly  lauded  by  Mr.  Lawrence  and  Mr.  Uennen,  is  now  universally  .•ihandouc<J, 
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Fig.  249. 
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And  veryjnstly  so,  on  the  ground  that  the  noose,  after  having  per- 
formed its  <lnty,  creates  irritation  among  the  parts  with  which  it  lies 
in  contact,  leading  thus  to  the  development  of  abscesses,  which  con- 
tinue to  discharge  so  long  as  the  foreign  substiince  remains.  When 
the  animal  ligature  is  used,  this  objection  does  not  obtain,  as  the 
noose  is  soon  renu>vc<]  by  absor|itioii ;  but  then,  as  was  previously 
obser\-ed,  tliis  material  oiiglit  not  1o  be  employed,  because  of  its 
liability  tf)  give  way  bef<tre  the  vessel  is  touiplctely  oecludcrl. 

When  an  artery  is  diseased,  or  abiioruially  brittle,  in  conscfiucnce 
of  tlio  fibrous,  cartilaginous,  earthy,  or  fatty  dcgeneratiun  of  its 
tunics,  the  ordinary  ligature  must  be  dispensed  wiih,  and  a  flat  one 
em)iloyod  in  its  stead.  It,  may  consist  of  two  or  luorc  silk  threads, 
mrefnlly  waxed,  and  arranged  side  by  sirle,  or  of  a  piece  of  soft,  narrow  braid, 
Irawn  so  gently  around  the  aiiery  ns  merely  to  approximate  its  serous  surfaces. 
In  using  the  round  ligature  tlie  object  is  to  divide  the  inner  and  middle  tunica, 
iB  this  is  most  favorable  1<>  adhesion;  but  in  tliis  case  the  aim  is  to  preserve  their 
bitesrity,  and  thus  iiromote  the  retention  of  the  cord  until  a  permanent  clot  ia 
formed."^  If  this  iirecaution  be  neglected,  the  cord  may  fall  off  {rreni.if  nrcly,  and  thus 
"  pcasifU)  secondary  hemorrhage.  Instances  occur  in  which  tlie  fragility  of  the  arte- 
.es  is  so  great  as  to  render  them  incapable  of  Ix-aring  even  this  degree  of  pressure; 
in<l  then  the  only  resource  is  to  iiicbule  the  vessel  along  with  a  portion  of  muscular 
ir  aponeurotic  subst:\tiee  in  a  flat  ligature.  Such  ajuvHvdure  is  mucli  more  rational 
limn  the  practice,  formerly  recommended,  of  tying  the  vessel  over  a  roll  of  adhesive 
ilaster,  an  oiKuatiou  which  couM  hardly  fail  to  be  fullowed  by  mischief. 

In  reganl  to  the  propriety  of  drawing  the  ligature  so  firmly  as  to  divide  the  inner 
ind  middle  tunics,  no  doubt  is  any  longer  entcrtainetl  by  cnlighteneti  practitioners 
VOL.  I 43 
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In  the  time  of  Scaqm  much  disputation  prevailed  respecting  this  point  in  the  ligation 
of  arteries,  it  having  Ijwii  allegutl  by  this  (listinguialied  surgeon,  on  the  Btrength  of  j 
nnmerons  experiments,  that  a  cure  C(;ulJ  be  etl'ected  quite  as  rapidly,  and,  in  theen<l 
more  safely,  simply  liy  placing  the  eeruiis  surfaces  gently  in  contact  with  each  otherJ 
It  was  supposed  that  t!ie  part,  treated  in  this  wa}',  would  unite  by  direct  adhesion," 
an<l  tliat,  ctmseqiieiitly,  when  the  ligature  finally  became  detached,  there  would  be 
nuK-ii  k'ss  risk  nf  hemorrhage  than  when  the  vessel  is  lacerated  and  contused  by  the 
ruder  method  t.tf  procedure  abovo  described.     Plausible  as  this  theory  may,  at  flr&l 
sight,  appear,  it  is   found   to  be  wholly  unreliable  in  practice,  for  the  very  rea 
which  induced  Scarpa  and  his  followers  to  advocate  its  adoption,  the  ligature  beiqj 
not  only  a  rnnch  longer  time  in  separating,  but  the  two  ends  of  the  artery  lieii 
much  less  efTectually  occluded.     Wlien   it  is  recollected  that  a  certain  degree 
inflammation   is  necessary,  after  this   o[N?ratioji,  in  onler  to  atford  the   requisite 
amount  of  ])lnsm3,  for  gluing  the  inner  clot  to  the  surface  of  the  vessel,  it  is  reason- 
able to  suppose  that  it  would   be  much  more  easily  induced  by  a  partial  iliviMon  of 
the  inner  and  middle  tunics  than  by  the  mere  ap]iroximalion  of  the  opposite  sitles 
of  the  tube;  and  this  is  precisely  what  the  general  experience  of  the  profession  has 
at  length  cstabiislied  in  relation  to  the  subject. 

When  a  considerable  portion  of  neighboring  tissue  is  obliged  to  be  included  along 
with  the  artery,  the  best  instrument  for  i>erfonning  the  operation  is  a  sharp  t«niicu- 
lum,  with  an  eye  near  its  point,  as  seen  in  fig.  251 ;  a  curved  needle  armed  with  a 
double  ligature ;  or  Physick's  artery  forceps,  fig.  262. 


Fig.  251. 


Fig.  259. 


TvDMalnm-acedls,  nrtned  witb  a  Lt(«(nre, 


PbT>iek'i  Artery  Feroepa. 


An  arterj'  is  sometimes  rendered  incapable  of  hearing  the  ligature  in  consequent 
of  the  softening  of  its  tunica  by  inflammation.    Such  an  event,  which  is  often  excee«l- 
itigly  perjik'xing,  is  most  liable  to  ha|4)en  in  cases  of  secondary  hemorrhage  aftew 
vviiumls  and   amputations.     Tlic   remedy  is  to   isolate  the  vcs.sel  a  short  distanco-^ 
lieyoml  its  diseased  limits,  ami  to  ligate  it  there  in  the  usual  manner;  or,  this  bcin^^ 
impracticable,  to  tie  tin-  iliseased  part  along  with  more  or  less  of  the  aurroundin^^^ 
tissues;  or,  this  also  failing,  to  cut  down  upon  and  secure  the  main  trunk  of  ih^-i 
artery. 

In  tying  an  artery  in  its  continuitj',  whether  as  a  means  of  arresting  bemorrhagiv^ 
or  of  curing  disease,  the  ligature  is  passed  around  the  vessel  by  means  of  an  nneurisra.«= 

needle,  fig.  2.i3,  a  kind  of  blunt  ten-^ 
Fig.  253.  aculum,    with    an    eye   at    the    fret^ 

extremity.    The  point  of  the  instni    m 
raent  is  gently  carried  around  th&:2 
vessel,  without  including  any  of  thc^ 
accompanying     structures,     fttead.v-' 
counter-pressure  being   made  wilis 
the  end  of  the  forefinger,  especially 
as  it  penetrates  the  connecting  cel- 
lular tissue. 

The  precise  situation  of  an  arler\- 
is  determined  by  its  pulsation,  and 
)y  its  anatomical  relations.  Sometimes  its  course  may  be  accnratel}'  defined  by 
stretching  a  line  from  one  point  to  another.  At  the  coninvencoraent  of  the  op<?rstion, 
the  limb  should  be  forcibly  extended,  as  the  muscles  and  tendons  will  then  l»€  ren- 
dered most  prominent;  but,  as  the  dissection  proceeds,  the  object  will  be  greatly 
promoted  l>y  flexing  the  limb  in  order  to  relax  the  soft  parts.  That  the  artery  may 
not  be  woumled,  its  sheath  should  be  carefully  pinched  up  with  the  forceps,  nicked 
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gliijhlly  with  the  scalpel,  aiiil  then  slit  open  to  the  ilistance  of  a  few  lines  upon  a 
grooved  director.  Isolation  is  Itest  etfecti-d  with  tlie  pnittt  of  this  instrument,  t;ilhei' 
Bloiie,  or  aided  with  the  forceps  an<!  tinger  nail  Tht*  proper  Klu'oth  mnnt  be  dis- 
turbed as  little  as  possible,  as  it  is  intinuitelv  (.'onnet'tetl  with  the  nutrient  vessels, 
the  injurj'  of  which  might  occasion  8ot\eijing,  ulecration,  or  gangrene  of  the  artery. 
The  muscles  are  separated  with  the  handle  of  the  scalpel,  without  any  material 
interference  with  the  integrity  of  their  fibres;  and  great  eare  is  taken,  before  eoin- 
mencing  the  incisions,  to  ascertain  the  situation  of  the  superficial  veins,  hy  com- 
pressing the  parts  above  the  fjeat  of  the  proposed  operation,  as  it  is  ver^'  important 
that  they  should  not  be  wonnded. 

Tlie  practice  of  applying  two  ligatures,  and  dividing  the  artery  between  them,  is 
now  very  justly  ahamloned.  Tlic  ofieration,  which  dates  as  far  b:iL*k  as  the  time  of 
Aetius,  was  revivwl  by  Mr.  Al>ernetliy,  through  whose  influence  it  beetime  for  a  while 
Iquite  i>opidar.  It  was  soon  foinid,  liowever,  tlint  it  was  liaftle  to  be  loHowfd  by 
pfcondary  hemorrhage,  owing  eliicfly  to  the  injury  inflicted  during  its  execution, 
Bn<l  it  has,  therefore,  deservedly  fallen  into  desuetude. 

It  was  also  in  the  operation  of  Aetius  that  some  of  the  surgeons  of  the  last 
century  employed  what  was  termed  the  reserve  ligattire.  intended  as  a  ready  rusource 
In  sudden  emergencies.  The  cord  was  ]il:i<-<*d  loosely  iirtmnil  the  artery,  to  be  tied 
Instantlj'  in  the  event  of  hemorrhage,  from  tlu'  premature  di-tachnient  of  the  original 
ligature.  Exijerieiice,  however,  soon  shfiwed  that  the  procedure,  instead  of  answering 
Xhe  design  for  which  it  had  been  intended,  had  a  <lirrft  tendency  to  bring  about  the 
mischief,  from  its  liability  to  produce  ulceration  of  the  denuded  and  tortured  vessel. 
Its  evils,  indeed,  are  so  pal[»able  that  there  is  no  pruliability  that  it  will  ever  be 
xevivetl  by  any  intelligent  surgeon. 

When  an  artery  is  cut  completely  neross  in  the  continuity  of  n  limb,  as,  for  instance. 
in  a  sabre  wound  of  the  fenvr»ral,  it  is  necessary  to  use  two  ligatures,  one  for  the 
cardiac,  and  the  other  for  the  distal,  extremity  of  tlie  vessel.  Tiic  reason  of  tlus  is 
that,  however  securely  the  cardiac  cud  may  be  tied,  there  will  inevitaljly  Ite  more  or 
less  hemorrhage  from  the  t<iwer  cud,  unless  tlus  lie  tied  also,  in  consequence  of  the 
activit}' of  the  recurrent  circulation.  Every  one  who  has  ever  hail  occasion  to  ligute 
the  brachial  artery  at  the  ttend  of  the  aim,  on  nirount  of  injury  iidlicted  upon  the 
vessel  in  bleeding,  must  have  seen  tlnit  tlie  hernorrlinge  was  only  partially  conli'oUeil 
by  tj'ing  its  upjier  extremity.  The  bloo4l,  under  such  circunislnnces,  wells  np  from 
the  lower  part  of  the  artery  as  water  bubbles  nj)  from  the  Ixittom  of  a  spring;  it 
d(X*9  not  issue  in  jets,  or  in  a  saltatory  manner,  as  when  it  proceeds  from  the  njiper 
orifice,  but  lazily,  and  of  a  dark  color,  the  bleeding  resembling  that  of  n  vein  rather 
than  of  an  artery;  and  thus  the  liemorrliage  goes  on,  with  little  or  no  intermission, 
until  it  is  arrested  by  ligature,  or  until  it  proves  fatal.  The  flow  may,  it  is  true,  be 
temporarily  stoj){K'd,  during  nn  attack  of  syncojic;  Imt  even  tlien  sehloiu  perfectly, 
for  tlie  reason,  apparently,  that  the  vessel  here  does  not  possess  the  same  power  of 
contraction  and  retraction  that  it  iloes  above,  and  is,  therefore,  not  capable  of  form- 
ing any  efllcient  clot,  either  external  or  intcnml. 

The  changes  whicli  occur  in  an  artery  after  the  ap]ilJcntion  of  a  ligature  are  essen- 
tially similar  to  those  which  occur  when  the  bleeeJing  is  arrested  s[iontaneouHly.  The 
first  thing  that  happens,  after  such  an  operation,  is  the  coagulation  of  the  blood 
within  the  artery  as  high  up,  generally,  as  the  first  considerable  coIlnteraJ  branch, 
thus  forming  what  is  named  the  internal  clot.  The  external  clot  is,  of  course, 
wanting,  and  this  circumstance  constitutes  the  chief  point  of  difference  in  the  two 
cases.  The  injured  tunics,  becoming  inflamed,  pour  out  jilnsma  not  only  into  their 
own  substance,  but  also  upon  the  fre*-  surface  of  the  serous  membrane,  by  which  the 
internal  clot  is  finnly  and  permanently  fixed  in  its  situation  ;  the  clot  is  next  organ- 
ize<1,  and,  finally,  after  an  indefinite  jH-riod,  it  is  comytletely  absorbed,  the  corre- 
sponding portion  of  the  artery  being  converted  into  a  flense,  fibrous  cord. 

The  changes  experience<l  Ity  tin'  nrteries  and  the  blood  in  their  interior,  after  the 
application  of  the  ligature,  are  admiraldy  illustrated  in  the  adjoining  sketches.  Fig. 
2o4  rei>rescnts  the  carotid  artery  of  a  dog  4S  hours  after  deligation.  At  n  the  coats 
are  cut  across  ;  lymph  is  effused  around,  and  a  clot  is  formed  on  each  side  of  the 
ligatore.  Fig.  2.^.5  exhibits  the  artery  9(1  hours  after  tlie  operation.  The  extremities 
of  the  vessel  are  surrounded  1\v  a  mass  of  plasma,  through  which  the  ends  of  the 
ligature  are  seen  protruding.     Fig.  2.56  represents  the  vessel  on  the  twelflh  day  after 
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the  tleligation:  at  a  the  arlerv  is  cut  open, to  show  its  interior;  at 6  numerous te» 
are  seen  nomiug  from  the  exterior,  aud  coursing  onward  to  enter  the  clot  at  c. 


Fig.  254. 


Fig.  355. 


Fig.  256. 


ZITecIs  of  LlgslloD,  at  tho  end  of  Two,  Foot,  aad  Tirelre  Ds^i. 

The  period  at  which  a  ligature  in  dctacluHl  varies  with  many  circumstancei 
which  tho  principul  are,  the  bize  of  tiie  conJ  and  the  manner  in  which  it  is*  tied^ 
state  of  the  artery,  and  tiie  amount  of  tlie  ressulting  iiitUinuuatiuu.  A  Bmall  li'jj 
will,  other  things  being  equal,  he  separated  sooner  liian  a  large  one,  and  a  firm 
than  a  loose  one;  a  sound  artery  will  be  longer  iu  throwing  it  off  than  a  clisea^ 
one,  s1tn|>ly  l>e(^ause  it  has  more  power  of  resistance.  A  ligature  up<m  the  bnici^ 
artery  will  generally  be  detached  in  about  ten  days  ;  upon  tiie  femoral,  in  fromlwe^ 
to  fourteen  ;  upon  the  extertud  iliac,  in  sixteen ;  upon  the  ccimmon  iliac,  In 

Iwenty-ojie.      'l<>  this  rule  there  are,  of  course,  many  cxcejitionR.     I    recolU    

instance  in  which,  alter  an  amputation  of  the  leg,  the  ligature  was  still  firmly  adhere^ 
to  the  nntcricir  tihiid  artery  at  tiic  end  of  the  fourth  month.  I>r.  Lope/.,  of  Mobil 
lins  cominunieatcil  to  me  the  partieuhirs  of  a  case  where  the  scparatiuJi  was  n# 
ellVeted  bi^fore  tlie  end  nf  the  eleventh  month;  aud  Professor  Kvc  met  with, 
where  it  did  not  take  place  until  after  the  thirteenth  month.  Such  oecurr 
usually  depend  either  upon  the  faulty  manner  in  which  the  oj)eration  is  pcrfoi 
or  upon  tlie  presence  of  an  extraordinary  quantity  of  organized  plasma,  interf 
ineehanicaiiy  with  the  detachment  of  the  thread. 

When  a  ligature  is  indisposed  to  come  away,  gentle  traction  may  l>e  made  opo 
it,  repeated  once  in  the  Iwenty-fonr  hours ;  great  care  and  jud^'Uicnt,  however,  mm 
be  exercised  in  (icrforming  the  ojieration,  otherwise  the  patient  may  not  only  li 
subjected  to  severe  ])airj,but  tlie  risk  of  secondary  hemorrhage. 

The  process  by  which  the  separation  of  the  ligature  is  effected  is  worthy  of  inqnirj 
It  is  generally  ascrii>cd  to  ulcerative  action,  and  Ibis  is  nndotd»tedly  true;  bnt  it  i 
equally  true  that  that  |«jrlion  of  the  artery  immediately  embraced  by  the  ligaiufi 
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bortifics,  and  is  cvcnttmlly  disehan^tnl  as  a  slotigii.  Wlu'U  the  rord  is  drawn  very 
iglil,  llic  coiTesponrliii^  [(Mit  of  tlit'  artery  is  struiiLruluU:'!,  lmIIkt  at  onri',  or,  at  any 
;He,  within  a  t'i;\y  huiirs;  but,  in  gfacral,  thu  piocci^H  takus  [>lace  uioiv  tanlily,  and 
Siiiii  atfunls  tlie  two  ends  of  the  vtfssul  time  to  prepare  and  fnrtilV  tbi'iuwlvcs  lor  the 
ipproaching  crisis.  If  we  stndy  i\w  whole  sidyect  iiiiimti-Iy,  it  will  te  found  to 
mbrace  the  following  acts: — first,  the  strangulation  and  death  of  the  vessel  at  the 
lite  of  the  ligature;  secondly,  the  adUesion  of  the  clot  to  the  inner  surfaec  of  the 
lessel,  speeilili'  followed  by  its*  organization;  tlitrdl}',  ulcenition  and  the  consequent 
leparatioa  of  a  part  of  the  artery,  tlnis  producing  a  gap  in  its  continuity;  and,  lastly, 
^e  absorption  of  the  clot  and  the  transformation  of  each  extremity  of  the  tid)e  into 
ideiise,  libroiis  cord.  In  addition  to  these  cUnnges,  there  is  oecaHionally  slight  ,inp- 
hiration,  the  matter  usually  ine^euting  itself  in  the  form  of  a  little  abscess.  When 
ID  artery  is  tied  at  its  exlrendty,  an  in  an  aini>utiition  or  the  exlirjiation  of  a  tinnor, 
he  part  of  the  vessel  beyond  the  seal  of  the  ligature  mortlfieSf  and  is  eventually 
letnched  as  a  slotigh. 

J'urculaiit'ous  l\'^nl\on  of  the  arteries  in  their  continuity  for  the  arrest  of  hemor- 
fcage  m.iy  occasionally  be  advaulageouslj'  practised.  It  is  particidiirly  ap[»licaltlc  to 
leniorrhnge  of  the  paira  of  the  hand  luid  sole  of  the  foot,  attended  with  inordinate 
trelling  of  the  parts,  reuderinir  it  <liineult,  if  not  impossible,  li>  expose  the  bleeding 
fessel,  and  to  tie  it  in  a  satisfactory  manner.  The  o[KM-ation  consists,  as  t!ie  term 
pplies,  in  carrying  a  stout  needle,  mor-e  or  less  curved,  and  armed  with  a  strong 
bread,  through  the  skin  around  the  artery  at  a  distance  of  one-third  of  an  inch  to 
n  inch  and  a  half  from  its  track,  so  as  to  include  a  considerable  portion  of  soft 
tructure,  and  then  bringing  the  needle  out  through  llic  skin  near  the  ojKining  ed" 
Dtrance,  and  tying  the  ends  of  the  thread  over  a  roll  of  adhesive  plaster.  The 
fcs-Bel  in  thus  firndy  embraced  in  the  loo[>  of  the  ligature,  wht(*h  may  generally  Ikj 
(itbdrawn  by  the  cud  of  the  third  day,  or  even  bt'Tore,  as  by  that  time  complete  occlu- 
Jon  will  have  taken  jdace. 

,  Percutaneous  ligation,  nn-ntionod  by  T.edran,  in  1720,  was  first  practised  by  Pro- 
kssor  Middledorpf,  of  Bresluu,  who  has  adduced  a  nnmlier  of  cases  illustrative  of  its 
jreat  value.  In  this  country  the  sul»jcct  was  first  brought  promimntly  before  the 
trofes-sion  by  Dr.  II.Z.  Gill,  of  St.  Louis,  in  an  interesting;  article  in  the  first  volume 
jf  the  Medical  Archives  of  that  city.  The  operation  may  be  jierfornnvl  with  wire 
^steud  of  thread,  and  it  is  very  important  that  tbo  needle  should  be  somewhat  flexible 
(nd  not  sharp  on  the  edges.  Percutaneous  ligation  is  obviously  not  adn|<ted  to  the 
jlrger  arteries,  as  the  ligature  would  necessarily  include  the  corresponding  vein, 
lie  obliter.ition  of  whidi  mii^ht  be  followed  by  most  disastrous  consriinences,  inde- 
^ndenlly  of  the  compression  of  the  large  nerves,  which  are  often  in  such  close  rela- 
^n  with  the  bloodvessels. 

I  The  discovery  of  the  use  of  the  ligature  is  due  to  Ambrose  Pare,  in  the  sixteenth 
jentnry,  prior  to  whose  time  surtfeons  were  in  the  habit  of  stanclung  hemorrhage 
»ith  tlie  actual  cautery,  httt  pitcli,  and  all  kinds  of  styptics,  of  the  most  cruel  and 

£rbarou3  nature.  "For  the  good  of  mankind,"  says  this  great  man,  "and  the 
provement  and  honor  of  surgery,  I  was  inspired  by  (iod  with  this  goo<l  thought." 
par^  himself  fnllj'  aiJiireciated  the  utility  of  his  invention,  but  his  eoutemiiuraries 
Iparcd  no  pains  to  undervalue  it,  and  to  revile  and  persecute  its  author,  subjecting 
bim  to  the  liumiliation  of  searching  the  writings  of  the  ancient  fathers  of  medicine  for 
^aces  of  the  use  of  the  ligature  as  a  juslitleation  of  his  practice.  Gourmelen,  the 
jealous  and  malignant  President  of  the  College  of  Pltysicians  of  Paris,  miute  himself 
particularly  consiucuotis  on  the  occasion,  and  thus  earned  an  iid'ainons  reputation; 
for  the  oniy  act  by  which  he  is  now  remend^cred  is  his  bitter  and  unrelenting  jMJrae- 
^ution  of  Par(?,  rendered  immortal  by  his  groat  achievements. 

i  2.  Acuprfssu7't: — Acupressure,  as  a  means  of  arresting  hemorrhage, was  devised 
by  Sir  James  Y.  Simpson,  who  |iultlished  his  first  account  of  it  in  iSt^O;  and, although 
Ih  has  attracted  preat  attenlion  since,  nvire  cs])ecially  in  Kuroiie,  and  its  results  have, 
In  the  main,  lieen  of  a  very  flattering  character,  lime  alotie  can  determine  its  ultimate 
fate.  That  it  is  destined  entirely  to  stipersede  the  use  of  the  ligature,  so  easy  of 
Application,  so  efficient  in  its  action,  and  ko  univcrsnlly  approved,  even  its  warmest 
Mvocates  will  hardly  claim.  In  this  country  acupressure  has  made  little  progress; 
with  the  exception  of  Ilewson,  L.  Wel'cr,  and  Hutchison,  all  of  whom  have 
rrllten  able  papers  upon  the  subject,  few,  if  auy,  prominent  surgeons  employ  it. 
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I  have  myself  seldom  nsed  it,  liavinsj  nlways  been  satisfied  with  the  bnrnilesa  clisra^ 
ter  of  tli»i  ligature  and  its  elliDieiuy  as  a  siifeaiid  ready  hem<,)*italiL'  agent. 

Tbe  advantages  claimed  tor  tliis  operation  over  that  of  the  ligature  are,  first,  tlmt 
it  in  more  easy,  siaijtle,  and  cx|jcditious  of  execution ;  secondly,  that  the  aeuprfssuu' 
nei'dle  does  not,  like  the  ligature,  provoko  irritation,  much  less  suppuration,  ulam- 
tion,  i>r  inortilleation  at  tlie  scut  of  the  constriction ;  thirdly,  that  the  instruiueut 
may  jifenerally  be  remove<l,  even  in  an  artery  of  large  size,  as,  for  example,  the  leun>- 
ral,  at  the  end  of  the  second  or  third  day;  fourthly,  that  the  wound,  other  Ibiiigi 
being  equal,  is  more  luible  to  unite  by  the  first  intention;  fifthly,  that  there  is  miich 
less  risk  of  erysipelas,  pyemia,  phlebitis,  abscesses,  traumatic  fever,  and  secoritUry 
hemorrhage;  and,  lastl}-,  that  it  rnay  be  safely  eraploj'ed  in  diseased  arteries,  too44>fl, 
bi'ittle,  or  friable  to  bear  the  pn^ssure  of  a  ligature.  It  may  also  be  uso<l  with  un-at 
advantage  whej)  the  blood  oozes  from  numerous  points,  as  in  certain  operatioim  u|wii 
the  vulva  and  othur  regions  where  ligation  is  impracticable.  In  rcganl  to  the  occur- 
rence of  seeondai'v  heinorrliage  the  results  of  acupressure  arc*  highly  flattiTUig. 
Pirrie  and  Kcitfi  had,  up  to  18GC>,  treated  nearly  one  I honwand  vessels  by  this  mctbwl, 
with  less  than  five  cases  of  bleeding  atlor  the  withdrawal  of  the  needle. 

Acupressure  may  lie  practised  according  to  diiltneiit  ini'lhods,  iif  which,  howpvcr, 
only  four  need   to  be  hero  descrihed.  as  tliey  have  virtually  superseded  all  the  rest. 
Of  these  some  tiriginatfd  with   Sini[>!>i)i)   himself;  the  others  mainly  with  Knowlc^, 
Keith,  and  Pirrie,  of  Aberdeen,  the  latter  of  whom  hjis  greatly  simplified  the  Of)er»- 
tion,  and  devised  convenient  names  for  the  designation    of  its  principal  methods. 

The  acupressure  pins  and  needles  need  not  be  particularly  describi"<l,  as  they  tua*y 
readily  be  obtained  at  any  of  our  cutlers.  They  must,  of  course,  vary  in  size  aw*^ 
shape,  according  to  tlie  oi»j»rt  in  view,  and  be  sirtticiently  strong  to  prevent  bendif*^- 
perft'ctty  smopth,  sharp-poiuled,  :uid  coated  with  silver,  zinc,  or  gold,  although  t%.ivs 
is  not  altsolutcly  essential.  When  such  instruments  are  not  at  hand,  convenis^m'' 
substitutes  will  be  found  in  long  shawl  pins.  Flcxilile  steel  wire  is  required  onl^'^  in 
one  of  the  ijresctit  methods  of  acupressure. 

Xo  special  isolation  of  tlic  artery  is  required,  as  when  the  ligature  is  used,  a_  "■id 
any  hlcediiig  veins  nv:i.v,  if  necessary,  be  verj'  propcrl3'  included  along  with  t'^iiflt 
vessel  without  dctrimeut.  Occlusion  is  effected  by  fibrinous  plugs,  as  in  ordin^E^ry 
ligation,  but,  owing  to  the  preservation  of  the  vitality  of  the  coats  of  the  vess-^tils 
they  are  much  more  nipicity  organized,  and,  cousctpientl}-,  less  liable  to  lose  their  lu  -^iM 
aftc-r  tlie  removal  of  the  pin. 

In  the  original  o()eratiou  of  Simpson,  the  pin,  previously-  oilefl,  is  passed  fr"''*in 
%vitiiout  inwards  through  the  skin,  and  thence  on  through  the  mus<'U'8  nnd  oi^^tvr 
structures  down  to,  and  underneath,  the  artery,  iu  such  manner  as  to  obliterate  c<-»iB- 
pictely  its  caliber  by  liringing  together  its  opposite  surfaces.  The  instrumeu'C:^  l« 
then  puslie<l  tlirough  the  tissues  on  the  other  siile  from  within  outwards,  so  t^*«t, 
wluMi  the  transmission  is  effected,  the  extremities  shall  rest  upon  the  skin,  while  tiw 
middh'  firudy  cnjhraces  the  artery.  If  the  constriction  is  not  sutHcient  to  arrest  *!•* 
flow  <jf  blotnl,  ii  ligature  may  he  thrown  tiglitly  around  the  pin,  a'*  in  the  opera*,  io" 
for  hiuvlip  ;  hut  lliis  will  seldom  Ih"  necessary,  especially  if  the  precaution  U-  i.-i.  licn 
of  inserting  the  compressor  close  to  the  vessel,  or  at  a  rather  acute  angle.  Th*' 
point  of  compression  lor  the  larger  arteries  should  ]k'  at  least  six  lines  fnjm  tlie  •>  ^x" 
orilice,  and  about  h.-df  that  distanci-  lor  those  of  smaller  size.  The  pin  shouh^  I* 
lelt  entirely  free  during  the  np]iHc!ition  of  the  dressings,  and  in  withdrawing  it  tlio 
parts  must  be  well  supported  in  order  to  avoid  the  risk  of  hemorrhage. 


Fig,  257. 


Fig.  258. 


o-»} 


ra«Uion  of  lh«  Arii>iy  sod  PId  tn 


Ac«pr«unr«,  sbowinf  tlia  mannrr  in  wtitrli  tii"  La 
of  tbo  Pia  pmjcft  Ai-nia«  (h  «  Shin. 


The  annexed  sketches  show,  .at  a  glance,  this  method  of  acujiressure.     Fig —  --'^ 
displays  the  manner  in  which  the  in.strument  embraces  and  constricts  the  or  *-•■"- 
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while  fijf.  258  exhiliils  the  extremities  of  the  \nu  us  thuy  project  through  the  skin. 
A  good  iik'a  of  it  may  also  lio  formed  by  the  mtiuner  in  wiiich  thu  stalk  of  a.  flower 
is  fastened  to  the  laiK-l  of  a  coat  by  transiixiug  the  dolli  with  a  pin. 

In  circumciusioii,  sis  it  is  called  by  Pirrie,  the  pin  or  needle,  nrmed  with  a  twisted 
wire,  is  passed  completely  under  the  vessel,  which  is  then  pressed  firmly  against  it 
by  means  of  a  loop  of  wire  hooked  over  its  point, 
while  the  ends  are  fixed  by  a  single  twist  aroiind  the  Fig.  259. 

pin,  as  in  iig.  259. 

In  toraoelusion,  formerly  described  as  the  Aber- 
deen method,  the  piu  is  inserted  into  the  tissues  close 
to  and  p.irallel  with  the  bleeding  !irler3',  and  its  point 
caused  to  emerge  at  u  dislituce  of  several  lines,  as 
In  fig.  260,  The  second  ste|f  consists  in  giving  a 
nuurter  rotation  to  the  pin,  so  as  to  place  its  point 
PSbve  and  at  riofht  angles  to  the  vessel;  in  pressing  it 
well  down,  and   in   pushing  this   for  some   distance  cirmusoiiuioB. 

into   the  tissues   beyond,  so  as  to  fix  it  there  and 
maintain  the  twist,  wlieu  the  parts  will  presetit  the  appearance  shown  in  fig.  2&1. 


Fig.  200. 


Fig.  261. 


11ll,i 


/i,h 


I' 


^^11=7=© 


kll  SMODd  *t«p  of  TuriMlaiton. 

f         II  Betroclnsion,  bo  named  in  consequence  of  the  piu 

I  I  passing  imnii'iliiitily  Ik-IiIihI  the  artery,  consists  of  two 

►  I  steps.    In  the  first  tlie  pin  is  entered  a  little  to  one  side 

^  of  the  artery,  caused  to  emerge,  and  passed  in  front 

I  map  of  ToriociniioB.  ^^^^  ^  lil-^l'"  bcyond  the  track  of  the  artery,  as  in  fig.  2fl2. 

In  the  second  step  the  head  of  the  ]nn  describes  the 
fourth  of  a  semicircle ;  its  point  is  then  sent  behind  the  vessel,  and  pushed  ou  until 
it  is  fixed  Lu  the  tissues  beyond,  as  in  fig.  2(13. 

Fig.  203. 


Flnt  itep  of  Retroeltuloil. 


8««ond  Mtp  of  RotroelQ'loii. 


Of  all  these  methods  of  acupressure,  torsoclusion  dc9e^^'es  the  preference,  espe- 
cially fur  large  arteries;  while  retrochision  is  very  convenieut  for  securing  vessels 
of  small  size. 

The  period  during  which  the  pins  should  lie  retained  must  necessarily  vary  in 
different  csises  and  under  diirerent  circumstanres.  For  a  large  artery,  snch  as  the 
femoral,  a  good  average  ])eriod  is  from  forty -eight  to  sixty  hours ;  for  a  smalt  one, 
as  the  ulnar  or  radial,  from  tiventy-four  to  thirty-six.  A  longer  time  should  In? 
allowed  when  the  patient  is  restless  or  affected  with  eongh,  vomiting,  or  high  consti- 
tutional excitement,  or  when  the  local  action  is  unusually  grent  and  rapid,  threatening 
to  run  into  suppuration,  ulceration,  or  gangrene.     Withdrawal  of  the  pins  is  elfecled 


680 


DISEASES    AND    INJUKIES    OF    ARTERIES. 


CHAf.  V, 


hy  .1  pontic  twist  of  the  thunili  and  forefinger,  everything  like  rudeness  l>eing  avoi(le<l. 
lest  it  sliouUl  provoke  la-inorrliMge  and  interfere  witli  the  ailliei>i()n8  of  ►lie  parts. 

Subi<i  Hates  Jar  (he  LitjnUirc.  and  AruprKsxurc. — As  temporary  substituti-^  for  tW] 
lignture  and  aonpressiiro  numerous  instruments  have  been  eoutrived,  all  of  whiej 
possess  nearly  the  sarau  mode  of  aetion.  Professor  N.  U.  Smith,  of  IJaltimort'.  prfl 
poses  nooning  the  extroinity  of  the  ai-tcry  with  a  loop  of  fine  anneaknl  iron  wir 
passed  thrrmgh  a  sraall,  (loiilile  silver  tube  and  fastened  to  its  free  exLrLMnity,  whic 
lias  a  slit  r>ii  tach  side  for  the  sake  of  greater  security.  The  tube  is  brought  out 
the  woMtul,  ami  may  be  safi-iy  detached  even  from  a  vessel  as  large  as  llie  fcinor 
artery  on  the  second  day  after  the  operation.  The  wire,  iu  the  ael  ol'  removal,  is  ear 
fully  unrolled,  and  foreibly  drawn  with  [iliers  through  the  canula  in  sueh  a  maaiH 
as  to  sever  the  artery  as  witli  a  small  ^-raseur. 

The  late  Mr.  Nunneley,  of  Leeils,  employed  a  pair  of  foretps,  delineated  at  p.  i\{ 
g.  54,  for  arresting  hemorrhage,  lie  retained  the  instrument,  hanging  out  of 
Wound,  from  thirty -six  to  forty-eight  hours,  and  found  the  method  so  etUcaeious  Ihl 
lie  rarely  employed  any  otlier.  Mr.  B.  W.  Hiehardsuii,  of  Dublin,  uses  a  tubular  con 
pressor,  and  I  myself  long  ago  recommended  for  stop[)ing  bleeding  iu  deep-scale 
arteries  a  pair  of  light  fnr<-eps  with  a  movable  handle. 

The  wire  loop,  as  a  tenqiorary  expedient  for  arresting  hemorrhage,  is  a  iDO<lef 
device,  first  practised,  a  few  years  ago,  almost  s-iniultaneously  by  Dr.  A.  M.  PoUi* ' 
of  Pittsburg,  and  Mr.  I>ix,  uf  England.  It  eonsists  in  eneireliug  the  artery  witkj 
thread  of  silver  or  anneide«l  irou  wire,  the  ends  of  which,  brought  out  at  the  surfai 
one-lourth  of  an  inch  apart,  are  twisted  together  or  tied  upon  the  skin,  over  a  s-holj 
cylinder  of  wood,  gulta  percha,  or  adhesive  plaster.  The  procedure  is  applicable 
vessels  ii»  their  CDntinuity  as  well  as  to  enl  vessels,  and,  although  the  artery  bhuuli 
always  l)e  separated  from  its  accompanying  veins,  yet  no  harm  is  likely  to  result 
they  are  embraccnl  iu  the  same  lof)p.  The  period  during  which  the  loop  should 
retainetl  varies,  on  an  average,  from  two  to  five  days.  If  taken  off  too  soon,  seeon^ 
ary  hemorrhage  might  occur;  and,  on  the  other  hand,  if  kept  on  too  long,  it  migl] 
occasion  dangerous  ulceration.  The  easiest  and  safest  way  of  etleetmg  the  remov 
of  the  loop  is  to  roll  one  end,  after  it  is  cut,  around  a  pair  of  forceps  in  the  direeti* 
of  its  concaA-ity.  \\'hcn  an  artery  is  thus  secured  in  its  continuity,  the  cessation 
pulsation,  immediatelj^  aliove  tiie  loop  will  generally  serve  to  show  that  the  time  hi 
arrived  when  it  may  with  propriety  be  taken  off,  or,  at  all  events,  when  the  pressu 
may  be  safely  slackened,  to  be  again  tightened  if  there  be  a  recurrence  of  i)ul8alic 

In  an  article  on  the  wire  loop,  iu  the  New  York  Medical  Journal  for  July,  lnQt 
l>r.  Pollock  has  given  an  account  of  twenty-six  amputations  in  which  he  employe 
tliis  method  of  treatment,  the  number  of  arteries  thus  secured  being  ft>rly-seve 
including  seventeen  femoral.     In  no  instance  did  any  accident  arise  that  was  ju6t^j 
attribnt.ab3e  to  the  procedure.     In  only  one  case  was  there  secondary  heraorrhti£ 
The  average  perio<l  at  which  the  wire  was  removed  was  about  live  days  and  a  half.j 

While  the  wire  loop  does  not,  apparently,  possess  any  advantages  over  acupressur 
except  that  in  certain  situations  it  is  more  easily  a|)plied,  it  ia  unqnestionably  pr 
ferable  to  the  ligature,  iiia-smuch  as  it  causes  less  irritation,  ia  retained  only  for 
comparatively  short  time,  and  is  more  frecpiently  followed,  in  open  wounds,  by  union 
by  the  first  intention.     The  most  serious  objection  to  it  is  the  difHculty  which  some- 
times  attends  its  remmal. 

Dr.  S.  F.  Speir.  of  Krookl3'n,  has  <lescribed  in  the  New  York  Medical  Record  foi 
April,  1871,  a  very  ingenious  aud  useful  contrivance,  by  which  arteries  may  be  pe^ 

Fig.  264. 


jC^Sl 


Artery  Comtrlelor. 

fectly  occluded,  without  any  foreign  material  being  left  In  the  wound  to  interfere 
with  its  union.    The  instrument,  denneatt^>d  in  fig.  264,  and  termed  the  artery  cour 
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tn'ctor,  consists  of  a  tl.Tt  metal  ttibf,  from  three  to  six  uu-lies  in  It-ngtli,  with  u 
titling  steel  rod,  one  end  of  whirh  tt'rminjitea  in  a  hnok-.sii!i|n>i1  tongiiu,  with  wliii-h 
lie  vessel  is  constricted,  while  tlie  other  end  has  a  serew  ntniiiijenient,  tlimugh  wfiitli 
Jc  tongue  can  be  umde  to  ]irolnnle  fi'om  or  retract  within  the  slu-sith.  'I'iie  divided 
rtery  having  been  brought  out  of  tlie  wound  bj'  .1  teiuautiini  or  pair  nl"  fdici'iifi,  the 
)ugue  of  tlie  constrictor  is  |)hiteil  arfnuid,  ami  draivn  tightly  uimhi  il.  As  soon  as 
Je  »crew  Iuvua  with  a  considerable  degree  of  resistaiu'e,  or  the  internal  and  middle 
tola  of  the  end  of  the  vessel  .-ire  seen  to  be  iiivagiuated,  the  instruuieiit  is  to  Ikj 
etached,  and  the  operation  is  completed. 

Thus  a[4»Iied,  the  constrictor  occludes  the  vessel  l>y  rupttiriiig  and  invnginating  its 
kternal  and  middle  coats,  at  the  same  time  that  it  compresHes  and  draws  the  outer 
lie  firmly  over  them.  This  dispositiou  of  the  arterial  tunics  is  in  itself  sufficient  to 
rrest  the  flow  of  bhtod,  but  the  occtubion  is  soon  strengthcHeii  by  the  foniiation  of 
il  internal  eoaguhim. 

The  advantages  of  this  mode  of  treatment  are  said  to  be  its  efficiency,  safety,  and 
kcilitj'  of  application  ;  and  I  am  iiifnrmcd  by  Dr.  Speir  that  it  has  iK'en  siiecessCiiUy 
nployed  in  amputation  at  the  hip,  of  the  tiiigh,  and  of  the  leg,  and  ii[ipiie<l  to  tiie 
irotid  and  femoral  arteries  for  the  cure  of  aneurism. 

3.  CompresHwn. — Although  ligation  nnd  acupressure  are  the  most  certain  means 
r  arresting  hemorrhage,  yet  eases  occur  to  whieh  they  arc  either  not  at  all  adapted,  or 
here,  from  the  great  dei)th  and  narrowness  of  the 
ound,  they  are  impraclicable.  It  is  then  that 
impression  Ijecomes  availablu-,  an  agent  often 
ird\y  less  valuable  than  either  of  the  other 
kethods.  It  is  particularly  serviceable  when  the 
Jiired  vessel  lies  upon  a  bone,  as  in  injury  of  the 
hichial  and  temporal  arteries  ;  in  wounds  pene- 
"ating  deep  cavities,  as  the  thoracic  and  alidomi- 
|U ;  and,  lastly,  when  tiie  blooil  issues  from  a 
>nsiderable  number  of  sinidl  vessels  insteati  of 
leaping  from  one  large  one. 

The  compression  may  he  temporary  or  perma- 
Bnt,  according  to  the  exigencies  of  the  case. 
'emporary  compression  is  made  with  the  hand, 
bger,  tourniquet,  or  compress  and  l>amhige,  avid 
I  kept  up  only  until  tlie  injured  artery  can  be 
{gated,  or  secured  in  some  other  cfleclual  way. 
b  permanent  compression,  the  a[<[ilicatiou  is  con- 
iBued  nntil  the  vessel  is  coin])letel3'  obliterated, 
iiether  the  time  be  short  or  long. 

Teraporar}-  compression  is  lu'cessary  chiefly  in 
Mea  of  sudden  emergency,  as,  for  example,  when 
a  individual  is  stabbed  in  t!ie  femoral  artery,  and 
be  surgeon  cannot  obtain  any  assistance  in  tying 
be  veHsel.     In  such  an  event  an  attempt  is  made 

0  arrest  the  hemorrhage  with  a  tourniquet,  (Ig. 
85,  or  with  a  graduated  compress  and  bandage;  the  former  being  placed  directly 
irer  the  course  of  the  artery  from  which  the  bleeding  proceeds,  or,  if  this  be  imprac- 
k'able,  over  the  main  trunk  of  the  limb,  and  the  latter  directly  over  the  wound  ni^ 
fell  as  for  some  distance  above,  along  the  track  of  the  vessel.  In  either  case,  it  is 
D  be  borne  in  mind  that  the  compression,  even  if  maintained  only  for  a  few  hours, 
Ifty  become  a  source  not  only  of  excessive  pain,  but  also  of  mortification.  Tlie 
Neatest  possible  vigilance  shrmld,  therefore,  be  exercised  in  its  employment. 

1  The  original  idesi  of  the  tourniquet  is  generally  ascrilKnl  to  Motel,  u  French  raili- 
iry  surgeon,  who  employed  it  in  the  treatment  of  various  kinds  of  wounds  at  the 
lege  of  Bcsaii^on,  in  1(;74.  Hans  von  Gerstorff,  liowevcr,  had  previnusly  deviseil 
D  instrument  for  arresting  heuiorrhage,  and  out  of  these  crude  atteni]»ts  arose  the 
eautiful  and  very  puifeet  contrivance  now  kno%vn  as  the  tourniquet  of  Petit,  deline- 
bed  in  the  chapter  on  anqiutations. 

't  When  the  ordinary  tnurni<iuet  is  not  at  band,  very  efUcient  compression  may  l)e 
^ade  by  tying  a  piece  of  bandage,  a  cravat,  or  a  handkerchief  loosely  around  the 
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limb,  and  then  twisting  it  firmly  over  a  thick  compress  Ity  means  of  a  stick,  fig.  206, 
a  cane,  or  the  hilt  of  a  swonl,  fig.  2t)7,  inserted  ujidcnK-atli  it.  This  coQlrivamv, 
usually  called  the  Udd  tourniquet,  because  it  was  origiually  employe<l  ou  the  fiiii 
of  battle,  may  advantageously  be  applied  when  a  surgeon  is  obliged  to  amputik  au 


Fig.  206. 


Fig.  267. 


Field  Tonrntqaet;  HAodkatcbler  and  Btiek. 


Fltld  Tonralqaet;  H«iidk«rchtef  mnd  Swprd. 


extremity  without  baring  a  anfl3cient  nurnlier  of  intelligent  assistants,  althongh    -^ 
labors  under  the  inconvenience  of  not  always  concentrating  the  pressure  npou  t^^*''*' 
s])0t  where  it  in  most  needed.     For  tins  reason  the  common  tourniquet  is  decidei — ^''J 
preferable. 

For  arresting  hemorrhage  in  gunshot  and  other  wounds  on  the  field  of  battle,  Wf     the 
^most  efllective  tourniquet  is  that  of  Mr.  Lambert,  of  Peekskill,  consisting  of  t     ^-^w" 
concavo-convex  pads  of  tin  plate,  connected  by  a  non-elastic  ribbon,  nearly  two  r^  "  **' 
in  length  by  an  inch  and  a  half  in  width.     When  the  instrument  is  nf>plicd,  om*  ff 

the  i»ads  rests  upon  the  main  artery  of  the  limb,  and  the  other  upon  a  point  ilirco  ^^^*tb' 
opposite,  witliout  the  slightest  intermediate  constriction,  au4,  conscqucuth",  witUc:-::^^"' 
any  embarrassment  whatever  of  the  venous  circulation. 

Compression  with  the  hand,  thumb,  or  fingrr  may  often  Ik?  advantageonsly  ^^^'i'' 
ployed  for  the  arrest  of  aocitJental  tieraorrhage,  until  a  ligature  can  be  applietl;  a^^**° 
it  is  .ilso  occasionally  resorted  to  for  the  purpose  of  controlling  the  circulation  '" 

tbe  main  artery  of  n  limb  during  amputatioD.     In  the  upper  extremity  it  is  genera.    ^^"1 
applied  to  the  brucliial  artery,  as   it  courses  along  the  inner  border  of  the  flej".—    "^^l 
muscle  ;  and  in  the  lower,  to  the  femoral  artery  where  this  vessel  lies  upon  the  put     * 
bone  beneath  Pouiiart's  ligament.     The  annexed  drawings,  fig.  268  and  fig.  269,  t^     *' 
illustrative  of  the  subject. 

The  arteries  whieli  most  readily  admit  of  indirect  temporary  compression  a-^ 
first,  the  common  carotid,  with  some  of  the  branches  of  the  external  carotid,  a-**  L^ 
facial,  coronary,  temporal,  and  occipital;  secondly,  the  subclavian,  axillarj',  bracbi  ^ 
radial,  and  ulnar;   and,  lastly,  the   iliac,  femoral,  and  popliteal.     The   circulati  *^ 
of  the  abdominal  aorta  may  be  arrested  in  a  similar  manner,  especially  in  lean  »k^ 
jccts,  as  has  been  shown  in   a  multitude  of  cases  of  hemorrhage  of  tl)e  utcr*'" 
wounds  of  the  groin  and  thigh,  and  in  ani])nt!ition  at  the  hijvjoint,  in  the  latter 
which,  as  experience  has  proved,  this  mode  of  compression  is  of  the  greatest  cont-*- 
quence  as  a  means  of  preventing  loss  of  blood.  -j 

lat.  The  most  eligible  point  for  compres!*ing  the  common  carotid  is  the  omo-hyc^  ""^^ 
angle,  between  the  steruo-cleido-mastoid  muscle  and  the  thyroid  cartilage.    The  vest  -a 
here  is  situated  more  superficially'  tlian  lower  down,  nnd  may,  especially  if  it   _^     , 
pushed  a  little  over  towards  the  middle  line,  be  readily  force*!  against  the  bocL^^— '" 
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of  the  cervical  vcrtebra\  IT  the  finger  or  iiistniment,  whatever  this  ma}'  be,  ht  ap- 
plied perpendicularly,  of  carried  too  far  oiituanl,  there  ivill  be  danger  of  arresting 
the  circtdation  in  the  jugular  vt-in,  nnd  thus  causing  aeriims  corchraf  disturbance,  to 
say  uo thing  of  the  iujiirious  etlecta  that  might  result  from  the  compression  of  the 


Fig.  268. 


Fig.  269. 


Pigilal  Compreadoo  nf  the  BritchU)  Arlerf. 


Plg^tal  CoroprcwIoD  or  tbe  Feiounl  Artery, 


phrenic,  sympathetic,  and  pnenmogaatric  norvcs.  In  any  event,  the  operation  is 
always  pniiifdil,  and  can  seldom  Jxi  Itoriio  lor  any  length  of  time.  Wiien  it  is  obliged 
to  be  ]»rotraeted,  the  liest  plan  is  to  use  alternate  pressure  with  two  fingers,  applied 
to  different  portions  of  the  vessel. 

The  pulsation  of  the  facisd  artery  may  be  ettectually  arrested  by  pressure  made 
with  the  finger  against  the  outer  surface  of  the  iower  jaw,  a  little  in  front  of  the 
ninsscter  muscle.     The  vessel  is  so  superUcial  as  to  be  always  reft<Hly  found. 

The  coronary  artery  is  comiireased  by  seizing  the  lip  with  the  thumb  and  fore- 
finger, or  with  a  .Nuiineley's  furcefw,  on  each  side  of  the  wound,  Assure,  or  disease, 
otherwise  the  heniorriiage  will  oidy  be  |>artial!y  controlled,  as  is  evinced  in  the  ope- 
ration for  bareii|>  and  in  the  excision  of  carcinoma. 

Tiie  temporal  artery  is  com|jressed  in  front  of  tJie  ear,  about  two  lines  from  the 
tr.agus,  and  a  little  above  the  zygomatic  process.  The  vessel,  at  this  point,  is  very 
Biiperhcial,  and  is,  therefore,  easil}-  flattened  against  the  bone,  from  which  it  is  sepa- 
rated only  by  a  thin  hnjer  of  fibro-miiscular  substance.  The  sn])raorbital  artery  is 
controlled  by  the  ap|ilicatiun  of  the  tiuger  immediately  above  the  supraorbital  notch, 
at  the  distance  of  about  an  inch  from  the  root  of  the  nose;  and  the  occi])ital,  in  the 
space  midway,  or  in>arly  midway,  between  the  mastoid  process  and  the  attachment 
of  the  coraplexus  muscle. 

2dly.  The  sulndavian  artery  cannot  be  ver3-  advantageously  compressed,  exceitt  in 
cases  of  wounds  and  oix-rations  in  and  ujion  the  axilla,  the  lower  part  of  the  nock, 
and  the  upper  part  of  the  chest.  The  necessary  presHure,  which,  however,  can  sehlom 
l)e  borne  long,  owing  to  the  presence  of  the  axillary  plexus  of  nerves,  may  be  made 
with  the  finger,  the  handle  of  a  key,  or  the  point  of  a  seal,  covered  with  luickskin, 
lanslin,  or  patent  lint,  thru.st  down  into  the  hollow  above  the  middle  of  the  cla- 
vicle, the  shoulder  being  at  the  same  time  powerfully  depressed.  The  artery  here, 
OS  it  crosses  over  the  rib.  is  comparatively  suijcrfieial,  and  may,  tlierefore,  be  easily 
flattened.  The  same  object  m.ay  be  attained  by  means  of  the  compressor,  delineated 
at  p.  5;i(),  as  1  have  witnessed  in  several  amputations  of  the  slionlder-joint. 

The  axillary  artery  is  most  etfectually  compressed  against  the  head  of  the  humerus, 
irbile  the  arm  is  extended  at  nearly  a  right  angle  with  the  trunk.     The  vessel,  when 
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the  limb  is  in  this  position,  is  put  considerably  upon  the  stretch,  and  is  thus  easQy 
maiutainecl  in  contact  vvitb  tlm  bone. 

Compression  of  the  liiaclii.al  arti-iy  may  be  eflected  in  almost  fln3'  portion  of  the 
extent  of  this  vessel,  as  it  coiirsit's  along  the  biceps  niirl  coraco-brachial  muscles,  hut 
cannot  be  maintninecl  for  any  length  of  time  on  account  of  the  pain  experieneeil  in 
the  accompanying  nerves.  It  is  most  conveniently  made  Ity  grasping  the  limb  with 
the  thumb  and  fingers,  the  latter  Ix-ing  applied  tn  snch  a  manner  as  to  press  the  artfry 
perpendicularly  against  ttie  humerns.  Tiic  circnlation  is  al«'nys  easily  c<mlrf)llt?<i 
by  tlie  tourniquet,  Ueniorrhage  of  the  brachial  artery  from  venesection  has  liccn 
temporarily  arrested  by  flexing  the  forearm  forcibly  upon  the  arm.  A  sixnilar  pro- 
cedure will  stop  the  pulsi:  at  the  wrist. 

The  proper  place  for  arresting  the  circnlation  in  the  radial  and  ulnar  arlerics  i* 
the  inferior  third  of  the  forearm,  wliere  these  vessels  are  not  only  quite  superfioial, 
but  where  tliey  may  easily  he  flatteneil  against  the  bones.  Temporary  comj)re.'»sioii 
may  conveniently  be  made  with  the  fingers;  iiermanent,  with  two  small  Conjpfcvscs, 
confined  in  such  a  manner  as  not  to  embarrass  the  retuni  of  the  venons  blood.  Tlic 
arteries  of  the  fingers  may  be  controlled  l»y  pressure  applied  at  the  junction  of  the 
anterior  with  the  external  surface.  ~ 

3dly.  The  aorta  in  lean  subjects,  or  even  in  a  person  of  ordinary  embonpoint,  wl 
empty  bowels,  may  easily  l>e  conipressed  at  the  umbilicus  against  the  lumbar  veil 
bnt,  rither  with  the  fingers,  or,  what  is  better,  a  Skey's  tourniquet.    The  force  shoulj 
be  ni»])Iied  a  little  to  the  left  of  the  middle  line,  so  as  to  avoid  the  vena  cava,  and  tl 
abdominal  uiuscles  should  be  well  relaxed    by  the  elevation  of  the  hips  and  shot] 
dera.     This  mode  of  compression  is  often   highly   serviceable  in  arresting  uterine 
hemorrhage,  and  is  now  universally  employed  as  a  means  of  controlling  the  circula- 
tion in  amputation  at  the  hip-joint.     Bleeding  from  a  wound  of  the  external  iliac 
artery  may  also  thus  be  coininandtMl.      In   using  thp  tourniquet,  rare  must  bo  taken 
not  to  l)rui?ie  an^'  of  the  abdominal  viscera-     In  ordinary  cases,  in  thin  sulyect-s  Mritli 
empty  bowels,  compression  of  the  aorta  is  usually  easily  effected  with  the  tbnmbs. 
or  thuiuiti  Mud  fingers. 

The  circulaliou  of  the  comniou  iliac  artery  may  lie  controlled  b}'  relaxinj;  the  p»-, 
rietes  of  the  abdomen  and  making  pressure  against  the  brim  of  the  superior  strait 
of  the  pelvis.     To  command  the  external  iliac,  the  force  must  be  applied  agjjinst  the 
inner  border  of  the  |\soas  muscle.     In  noitlier  of  these  situations,  however,  can  con^ 
pressiim  be  emplo3ed  witli  much  certainty  of  success. 

In  tin-  lower  extremity,  coin[iression  of  the   femoral  artery,  at  its  exit  from  tf! 
pelvis,  is  almost  exclusively  relteil  upon  for  comn)anding  the  circulation  in  nra]iuta- 
tions,  resections,  and  accitleutal   hemorrhage.     Louis  was  the  first  who  substituted"- 
this  method  for  the  tonrniqnet  in  ublalion  of  the  tliigh,  and  the  practice  is  now  verj 
conunon  among  the  best  surgeons  in  this  and  other  countries.     One  decide<l  adv: 
tage  vvhiuh  it  possesses  over  the  touniiqtiet  is  that  it  is  less  painful,  more  certai 
and  attended  with   much  less  venous  boniorrhage.     The  compression  is  jrcnerall^ 
made  with  the  two  thumbs  placed  tlie  one  upon  the  other,  just  Iwneath  Pou[tart' 
ligament,  and  midvvay  between  the  pidiic  Bvra|)hy8i8  and  the  anterior  superior  sjii 
nous  process  of  the  ilium.     In  order  that  the  pressure  may  be  peri»en<1ienlar,  and^ 
therefore,  the  more  elfeclive,  it  should  be  made,  ns  Malgaigne  luw  very  jn-o|>orlr 
remarked,  rather  obliquely  upon  tlie  artery,  upwards  and  Ivickw.arils,  forming  wii 
the  horizon  an  angle  of  45''.     When  the  assistant  is  iniwilling  to  trust  hiniMolf  wi| 
his  thuinlis  or  fingers,  a  large  key,  with  an  appropriate  pad  attached  to  the  bandl 
may  be  used  as  a  substitute. 

The  femoral  artery  in  the  middle  third  of  the  limit  may  be  effeotnally  compres 
against  the  thigh-bone,  either  with  the  filigcrs  grasping  the  limb,  the  tonrni(|Uet,  i 
the  compressor  described  at  p.  .530. 

The  totmiiquet  is  sometimes  a|>plied  to  the  popliteal  arteVy,  opposite  the  knec,^ 
tolerably  thick  roller,  pad,  or  compress  being  placed  beneath  the  instrnmcjjt  in-ord| 
to  render  the  pressure  more  effective.     Com|)rcssion  with  the  fingers  is  dilticult  ai 
inoperative,  on  account  of  the  great  dc|)th  of  the  vessel. 

The  tibial  arteries  can  bo  compressed  only  in  the  lower  portion  of  their  ea 
as  they  are  there  comparatively  superficial,  while  higher  up  liiey  are  buried  ainotll 
the  muscles.    The  anterior  vessel  is  commanded  .is  it  passes  along  the  side  and  fm| 
of  the  bone,  between  the  tendon  of  the  common  extensor  of  tiie  foot  and  the  prof 
extensor  of  the  great  toe.     A  tourniquet  applied  here,  over  a  hollow  splint,  stretch< 
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fclong  the  inner  and  ImL-k  part  of  the  linih,  as  suggested  by  tho  late  Dr.  Alcxauder 
H.  Stevens,  iu  ISLS,  will  rciidily  control  tln'  lirrulation.  The  posterior  tibial  artery 
is  compres8e<l  between  the  heel  and  the  ankle,  its  pulsatioa  serving  as  a  gnide  to  its 
situation.  The  dorsal  artery  of  the  f<>f>t  is  easily  controlled,  as  it  runs  down  aeross 
|he  instep,  being  covered  merely  '>y  aponeurosis,  ronneotive  tissue,  and  skin. 

Tlie  ».'f/».s-,  from  their  .'^nperflcial  nitiudion  aiul  the  greater  softness  of  their  tunics, 
ire  ujiieh  more  easily  eoniprestsed  than  llie  arteries.  The  deep-sealed  oiie.s,  however, 
often  require  a  good  deal  of  force,  and  even  then  their  circulation  is  sometimes  eon- 
trolled  with  difficulty. 

The  projHir  place  for  compressing  the  external  jngnlar  vein  is  about  one  inch  alMjvc 
jthe  clavicle,  at  the  centre  of  this  Itone,  in  the  inferior  triangle  of  the  neck,  where  il 
empties  into  the  sulwlavian.  The  vessel  runs  perpeitdicuhuiy  across  the  sterno- 
tnastoid  muscle,  in  the  direction  of  a  line  drawn  from  tLie  angle  of  the  jaw  to  the 
iniddlc  of  the  clavicle. 

The  subclavian,  axillary,  and  brachial  veins  accompany  the  arteries  of  those 
iaaraes,  and  cannot  Ix-  compressed  indeijendently  of  them,  except  in  the  case  of  their 
division.  The  cepiiaiie  and  basilic  veins  with  their  branches  are  easily  commanded 
It  the  bend  of  the  arm. 

The  sai)henou8  and  femoral  veins  are  most  eflectnally  compressed  in  tho  ujipcr  (lur- 
lion  of  licarpa's  triangle,  frcmi  an  inch  and  a  half  to  two  inches  lielow  roiipart's 
ligament.  Tlie  former  vessel  is  sniteirieiul,  and  the  latter  lies  iu  close  contact  with 
the  inner  border  of  the  femoral  arttiv. 

In  pcrinaiif.nt  n}niprt\-ifion  the  foa*ce  is  applied  in  one  of  t.^^o  ways,  either  directly 
br  indiretjlly.  The  former  method  is  particularly  adapted  to  the  suppression  of 
jhemorrliage  from  deep  wounds,  ns  iu  the  lateral  operation  of  lithotomy  ;  in  wounds 
of  the  rectum,  whether  accidental  or  wilful;  in  bleeding  of  the  Jiose  and  uterus;  in 
llie  removal  of  tumors  from  the  maxillary  sinus;  in  the  extraction  of  teeth;  in  the 
extirpation  of  the  eye;  and,  finally,  in  wounds  of  the  middle  artery  of  the  dura 
Inater.  as  well  as  in  a  lunnber  of  injuries  in  other  regions  of  the  body. 
i  The  great  objection  to  tlii.s  mode  i>f  ciunprcssion  is  its  liability  to  be  deranged  and  to 
■irortucc  severe  pain  and  iuHainmntiou,  the  latter  of  vvhU'b  is  often  snlJIcicnt  to  cause 
|)rofuse  suppuration.  It  slniul<l,  therefore,  never  In-  employed  with  a  view  *tf  arresting 
iiemorrliage  from  a  large  artery,  or  even  from  a  sni;dl  rlec|i-se»ted  one.  if  it  be  practi- 
cable to  apply  u  ligature,  as  this  is,  of  course,  always  the  nioht  certain  and  ellicieiit 
iiieans;  but  this  (>bjectii»n  iloes  not  obtaia 

kfhen  the  blood  [proceeds  from  a  bleeding  ^'^'.'-  270. 

leavjty,  or  when  it  oozes  from  the  Imttom 

k/t  n  recent  wonn<l.    hi  such  a  case,  iiulced, 

ieompression   mn.nt  be  u.sed  at  all  hazard, 

jfor  there  is  IVc'iucntly  no  other  way  by 

iKhieh  the  flow  can  Vie  arrested. 

I     The  coraiu'ession   luay  be  made  with  a 

|!ra<lualed  pad  and  Hitler,  or  by  means  of 

ponge.  cotton,  wool,  pnlent  lint,  or  any 

tber  jkorous  subhtance.    Wljatever  article 

employed,  the  Ijlocding  surface  must 

reviously  be  freed  from  ooagida.  in  onler  that  the  compress  may  be  placed  directly 

I  contact  with  tlie  orifices  of  the  vessel,  as  exhibited  in  fig.  270.     When  the  blood 

i*oceeds  from  a  large  artery,  the  circulation  must  be  controlled,  during  this  j)art  of 

he  proceeding,  with  the  finger  or  tourniquet  ajiplied  some  distance  above  the  wound. 

hf  compress  is  then   tlutist  gently  but  firmly  into  the   Itreach,  the  smallest  piece 

ing  placed  directly  upon  the  mouth  of  tiie  vcs.sel,  the  next  above  this,  and  so  on 

iilil    a  sutUcient  number  have  been  applied,  when  the  operation  is  coinpli'ted  by 

undaging  the  limb  from   its  distal  extremit\-  n|)wards.  care  being  taken  that  the 

pressure  l>e  made  in  as  ecpiable  and  niiiforin  a  manner  as  |»ussible.     The  part  is  thun 

put  iit  rest,  in  an  elevalett  position,  ami  actirm  moderated  by  the  use  of  cold  water, 

nodynes,  and  other  suitable  means.     The  dressings  arc  frcipiently  cx;imined,  but 

Hot  disturbed  under  four  or  five  days,  unless  they  become  displaced,  or  ofrcn.sive  from 

the  discharges. 

When  the  hemorrhage  proceeds  from  a  wound,  as,  for  example,  froui  (hat  ina<le  iu 
itliolomy,  the  part  must  lie  plugged  with  a  sjionge,  or  a  piece  of  [lalent  lint,  the 
iollow  {if  which  is  filled  up  with  similar  matter,  or  raw  cotton,  an  iusti-iiment  Inning 


Pl^in  oflkgriiluiilpd  ('"iiiiiro>'<i.  a  Tbw  Arlnry  iruiiiiilod. 
fi,t>,  Tliii  gntiJiint<-il  Cinpri'mi,  armDgril  »•>  rltnl  tlin  nftx 
.if  l)i«  cutio  Is  In  liniTKHliiilc  coalitrt  wUh  tlie  blnt'dlti; 
Orlllce,  irliito  ila  Miua  occn|ili>a  ilix  ji;>.'iieriil  Wiiauil,  vuil 
I>rriJ»cl»  KoaiewUul  aliufetlie  lui<-f(iili)i-iiliil  Icvol, 
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previously  been  introdufeO  through  the  fortng;n  etibstance  to  comluct  off  the  nrinc. 
A  like  plan  is  piirsiietl  in  bletnliiig  of  the  rcutum.  In  Lcmorrhaye  of  the  uttTus,  llic 
Vit^^iiiM  is  pliig!j;eil ;  in  e[iist!ixis,  the  nostrils. 

In  injuries  of"  the  Inuies,  a  ping  ofsotX  vvoorl,  as  a  piece  of  pine,  is  sometimes  UBCfl. 
In  coiiijiotuKl  fracture  of  the  skull,  tittenth-d  with  lesion  nt  the  ini«lille  rneniiii;eiU 
artery,  runnintj  in  an  osseoua  canal,  srnb  i\n  expedient  is  ol^en  the  only  one  wiiiclj 
can  be  stteeessfully  o|t|(a8eiJ  to  tlie  lieuiorrhaj'e.  Bleeding  of  tl»e  nutrient  «rlery  of 
tlie  long  bones  is  oecasioimlly  8topi>ed  in  a  similar  manner. 

In  some  cases  tlie  tissnea  of  the  part  nbeine  the  hemorrhage  proceeds  arc  oniploywi 
as  the  compressing  agents.  In  the  operation  for  harelip,  for  oxanii)le,  the  siruple 
Hp]>roximation  of  the  edges  of  llie  fissure  by  the  twisted  sutui'e  elfectnally  arreets 
tlie  flow  of  blood  from  the  coronjiry  artery. 

Tlie  compression  is  ssiid  to  be  indirect  or  lateral,  wben  it  is  applied  to  the  track  of 
the  injured  vessel  instead  of  to  its  orifice.  It  is  generally  a  moi-e  eligible  way  of 
arri'stiug  hemorrhiii^e,  as  it  is  free  iVom  the  objections  that  have  been  nrgetl  agniiisl 
direct  compression,  with  whicjli,  however,  it  is  oceasioiinlly  combined.  The  best  mode 
of  etieeting  it  is  to  i)lace  a  long  and  rather  narrow  eoinjjress  over  the  course  of  the 
artery,  extending  from  tlie  neighborhood  <if  the  wound  some  distance  above,  and  to 
confine  it  by  means  of  a  roller,  comnieucing  at  the  distal  |<ortion  of  the  lirab,  and 
carrtcrl  upwards  in  such  a  manner  as  to  atlurd  equable  support  at  every  point.  In 
other  respects,  the  treiitment  is  conducted  as  in  direct  compression.  This  mwle  of 
management  is  oftt.ii  eiiii>loycfl,  with  the  Impjiiest  elfects,  in  wountls  of  the  brAchiiti 
artery,  at  the  bend  of  the  arm,  caused  by  venesection. 

Digital  compression  has  lieen  successfully  employed  in  hemorrhage  of  n  wounded 
artery,  and  is  worttty  of  further  trial.  It  is  couthicted  b}-  a  rela.v  of  .tssistants  in 
the  same  manner  as  in  the  treatment  of  aneurism,  described  in  the  next  chapter.  The 
procetlurc  is  particularly  npjdicable  to  hemorrhage  of  the  braeliial  artery. 

4.  Torsion. — Torsion  of  the  arteries  is  an  old  proeedliie,  mentioned  by  Celsus, 
and  reintroduced  to  tlie  notice  of  the  profession  forty  years  ago  by  Thierry,  Aiaussat, 
Velpeau,  and  others;  at  one  time  pointedly  condemned,  at  another  immca.Hnrably 
lauded;  opinion  having  long  licen  at  varisince,  although  decidedly  prpi)onderating 
against  it.  In  the  enthusiasm  of  the  moment  much  was  said  ami  written  in  its  faA'or.; 
it  was  nlltged  that  even  the  larger  arteries  might  safely  Ije  occluded  in  this  manner, 
and  a  (n-rman  surgeon,  Dr.  Koch,  of  Munich,  actually  published  some  cases  of 
amputation  of  the  thigh,  in  which  be  trusted  entirely  to  torsion  as  a  heniost.itic. 

He  hnd,  however,  few,  if  any, 
Fig.  271-  imitators,  and  the  consequence 

was  that  the  ojieration  wns 
limited  entirely  to  the  smaller 
vessels.  The  procedu re,  w  hieb, 
as  is  well  known, .answers  ad- 
mirably in  the  inferior  animitls, 
as  a  substitute  for  the  ligature, 
used  to  be  executed  with  two 
pairs  of  forceps,  as  shown  in 
"-'-='*"  '  fig.  271 ;  a  small  one  for  draw 

Tunion-ronciM.  ing  out  the  artery  by  grasping 

it  horizontally,  and  a  long, 
stout  one  provided  with  a  slide  and  serrated  blades,  for  twisting  it  in  its  lon<;itu 
dinal  axis;  from  six  to  eight  turns  being  required,  accoitling  to  the  size  of  the  vessel, 
to  hiceralc  ami  bruise  its  tunics  so  as  to  intercept  and  coagulate  its  contents. 

Torsion  of  the  vessels  has  shared  the  fate  of  many  of  the  other  operations  of  surgery. 
After  having  been  almost  entirely  neglected  fur  upwards  of  a  quarter  of  a  century,  it 
is  now  again  jiractised, although  not  at  all  extensively-,  the  exjK-rience  of  Syme.  Hum- 
phry, Bryant,  and  others  having  sliown  that  it  may  safely  be  applied  to  all  arteries  of 
the  extremities,  healthy  and  diseased,  and  also  to  such  arteries  of  the  trunk  as  do 
not  excee<l  the  volume  of  the  femoral.  Tlie  operation  may  be  performe<l  with  nny 
ordinary  force])S,  but  for  the  larger  vessels  toothed  forceps  are  required,  as  calculatetl 
to  etfect  better  seizure  and  ni;nutenance.  The  artery,  properly'  isolated.  nin«t  be 
held  firmly,  and  twisted  sharply  until  all  resistance  is  overcome,  from  three  to  five 
lotations  generally  answering  the  purpose.  When  the  artery  is  intlamcd.  softened, 
ulceiateil,  or  rendered  fragile  from  fatty  degeneration,  the  operation  must   Ik'  per- 
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formwl  more  cautiously,  with,  at  moat,  only  two  or  thrw  revolutions.  The  end  of 
the  vessfl  must  not  be  twisted  oH";  and  before  the  forceps  are  removud,  the  current; 
of  lilood  should  always  be  allowed  to  enter  tlie  (.nbe,  in  order  to  test  the  complete- 
ness of  the  w^clusion,  as  the  safety  of  the  oporatiou  must  ne- 
cessarily dei)end  upon  the  muuner  in  whicli  tliis  Los  been 
etfectedl 

When  the  operation  is  properly  executed,  in  the  way  here 
suggested,  the  inner  and  middle  coats  of  tlie  artery  are  not 
only  lacerate<l,  but  the  resulting  shreds  are,  in  most  cases, 
iocurvated,  or  bent  across  the  caliber  of  the  vessel,  so  us  to 
form,  as  Mr.  Bryant  has  conclusively  shown,  almost  corajjlete 
valves,  not  unlike  the  semilunar  valves  of  tlie  heart,  wtuch 
thus  effectually  oppose  the  onward  flow  of  blood,  and  are 
directly  instrumental  in  elfcctiuji^  its  coagulation.  The  outer 
tuuic,  on  the  contrary,  is  simply  twisted,  not  luokcu  up,  an 
arrangement  which  adds  greatly  to  the  safety  of  the  ]jatieiit. 

The  advantages  of  torsion  are  that  it.  promotes  the  repair 
of  wounds,  and  lessens  the  danger  of  sujipuratiun  ;  its  disad- 
vantages, that  it  is  sometimes  troiibleeomL',  atid  that  it  does 
not  always  arrest  bleeding.  The  risk  of  secondary  lanior- 
rhagc  is  incousideraltle,  if  the  operation  be  done  with  due  cau- 
tion. 

The  annexed  cut,  fig.  272,  represents  the  tovsion-foi-ceps 
of  Dr.  Addiriell  Ilewsou,  consisting  of  two  sets  of  blades,  one 
broad,  flat,  duck-bill  slinped,  for  seizing  and  drawing  out  the 
artery;  the  other,  a  iniicli  sm.Tller 

instrument,  curved   it  the   point.  Fig.  278. 

and  designed  fordividiug  the  coats 
of  the  vessel.  The  tmsinn  is  ef- 
fected by  rotating  tite  forceps  upon 
their  axif*.  from  two  lo  three  turna 
being  sulUcient  to  insure  the  ol)- 
siruction  «)f  the  largest  vessel  hy 
hicer.iting  the  two  inner  coats  and 
bruising  the  outer  one,  these  ef- 
fects being  highly  favorable  to  the 
coagulation  of  ihe  blood  and  to  the 
stoppage  of  lieuiorrhage.  In  an 
artery  of  the  size  of  the  femoral 
it  is  proper  to  let  tlie  forceps  liaiig 
for  a  few  minutes  after  the  tor- 
sion is  completed;  or,  instead  of 
this,  another  turn  may  be  made, 
in  order  to  fix  the  twist  more  se- 
curely. 

Torsion,   as   effected  with    the  Modeof  applyJogTowion. 

eoramon  forceps,  is  represente<l  in 
fig.  273,  from  Follin,  the  twist  Iwing  so  fittn  as  to  prevent  the  possibility  of  undoing 
itself 

.5.  Forced  Flexion. — This  mode  of  treatment,  introduced  mainly  through  the  influ- 
ence of  Pr.  Heath,  of  Newcastle-on-Tyno,  nltbouglj  previously  practised  by  olliers, 
is  applicable  exclusively  to  the  arteries  of  the  extremities,  and  commends  itself  by 
its  great  simplicity,  the  principle  of  treatment  consisting  in  moderating  and  restrain- 
ing the  flow  of  blood  by  over-flexion  of  the  joints.  In  wounds  <jf  the  arteries  of  the 
forearm  and  palmar  arclics,  the  former  should  Ik?  bent  on  the  arm,  tlie  hand  lieiug 
pronated,  and  either  flexed  or  extended  at  the  wrist.  For  the  arrest  of  hemorrhage 
of  the  lower  extremity,  a  roll  of  lint,  or  other  soft  matennl,  having  been  placed  in 
the  hnm,  the  leg  should  be  flexed  on  the  thigh,  and  the  thigh  on  the  abdomen,  and 
confined  by  means  of  adhesive  strips  or  a  roller. 

J.  Sh/j'lirx, — .^typtics  are  remedies  wliich  arrest  hemorrhage  by  their  direct  influ- 
upon  the  blootl,  and  the  arteries  furnishing  it.    They  comprise  a  long  and  varied 
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catalogue  of  articles,  some  of  which  proiluce  mcrdj-  an  aslringeiit  ellect ;  others  act 
appaivnlly  ineclianically  ;  and  others,  again,  are  escbarotic,  deslroyiug  bolU  lUn  Tvt>- 
sul.s  ami  the  eomjecling  tissues. 

The  most  powurful,  and,  at  the  same  time,  the  least  objectionable  styptic  at  present 
known  is  8ubsul])lnitc  of  iron,  or  Monsel's  ealt,  as  it  is  generally  called.  It  is  applicil 
cither  in  substance,  or,  what  is  preferabk',  in  strong  sulution,  and  possesses  the  ]»ro|M.'rly 
of  instantaneously  congulating  tlie  blood,  converting  it  into  a  very  deuisf,  insolulik 
chjt,  which  continues  to  increase  and  to  harden  for  several  hours  afterwards.  Wlitti 
adils  greatly  to  tiie  value  of  this  remedy  is  its  entire  I'reedum  from  causticity  and  it,s 
remarkable  antiseptic  ])roperty.  It  is  particularly  udajited  to  hemorrhage  of  the 
nose,  mouth,  throat,,  and  uterus,  as  well  as  of  other  parts  of  the  bod}-  whore  it  ii 
imjtossible  to  ligate  the  bleeding  vessels,  on  account  of  the  great  depth  at  wiiicli 
they  are  situated.  It  has  also  bfcn  used  for  the  cure  of  vascular  tumors  of  the  skin 
and  subciitiineons  cellular  tissue,  as  a  hvpoilennie  injection.  One  j)art  of  the  ollicinfll 
solution  diluted  with  from  four  to  six  limes  that  quantity  of  water  is  an  ellicieiit 
hemodtutic  for  ordinary  purposes. 

A  very  convenient  and  Llllcient  mo(Jc  of  api)lying  this  salt  has  lieen  devised  by  Mr, 
Henry  Joiinson.of  Chester,  Pennsylvania.  Cotton  is  thoroughly  6teei)ed  in  a  satu- 
rated soUiliou  of  it,  and  thin  drit'd  and  rolleil  up  for  use.  The  wound,  well  wipfii. 
i.s  covered  with  a  thick  la^er  of  the  prepared  substance,  supported  by  a  cou»iJitssaiiil 
a  roller. 

Percldoride  of  iron  also  po.ssesscs  ninarkable  coagulating  jHiwers,  but  it  cri'ales 
so  niiiLli  irritation  as  almost  inevitalily  to  Kad  to  suppurative  intlaitiniation,  if  iii/l 
to  destruction  of  the  tissues.  A  simitar  remark  is  applicable  to  the  tincture  uf  the 
chloride  of  iron. 

Among  the  minor  and  less  reliable  styptics  are  alum,  sulphate  of  copper,  ereasotr, 
and   maticu.     Of  these,  the  first  is  by  far  the  most  valuable.     It  may  be  ajiplied  ii\ 
saturated  solution,  or  iu  ]iowder,  upon  patent  lint,  directly  to  the  bleeding  surfacv^ 
previously  freed  of  doln,  and  generally  produces  a  powerful  astringent  ctfect.  causing 
s|K"edy  coagulation  of  the  blood,  ami   marked  contraction  of  the  ves.sels,  witbc»k.T.X 
necessarily  provoking  suiipnration.     Sulphate  of  copper  may  be  used  in  a  eimik»t^ 
manner,  or  in  the  form  of  a  stick,  held   firmly  for  some  minutes  upon  the  oozi 
capillaries.     Creasote  anil  matico  pos.sess  none  of  the  hemostatic  qualities  forme: 
ascrilied  to  them,  and  are  now  never  a])plied  with  such  a  view. 

Some  surgeons,  e.«i|KciaI!y   the   FrLMicii,  place  a  good  deal  of  reliance   upon 
styptic  fluid  of  I'ngliari.     It  consists  of  a  strong  watery  solution  of  benzoin  a 
alum,  is  of  a  limpid  appeanuice  and  aromatic  odor,  and  causes  instantaneous  eoa 
lation  of  the  blood.     Tlie  clot,  tiovvever,  in  less  firm  than  that  produced  by  subs 
phate  of  iron,  and  I   have  my&elf  very  little  contldeuce  in  its  etllctency  as  a  be 
static,  except  in  heraorrliage  fj'oin  very  small  vessels,  wliere  it  sometimes  answ< 
exceedingly  well.     A  very  goorl  styptic,  oft<,>n  used  with  great  advantage  b^-  Pm 
sor  Paucoast,  especially  in  the  milder  forms  of  hemorrhage,  consists  of  one  druci 
of  Venetian  son(>  and  twice  that  quantity-  of  carbonate  of  pofassu  dissolved  in  thi 
ounces  of  alcohol.     Ilcraorrhago  of  some  of  tlie  internal  <'avities,  especially  of  t 
uterus,  consequent  upon  tlie  presence  of  lihroid  tnmnrs,  is  olten  pronqitly  arresi  . 
by  the  injection  of  a  solution  consisting  of  one  drachm  of  iodine  and   twice  t 
ipuintity  of  iodide  of  potassium   in   two   ounces   of  alcohol  and  four  ounces  • 
water. 

Cold  is  a  powerful  styptic,  and  may  be  used  in  various  ways.  A  current  of  co^ 
air  will  often  promptly  niid  ellectnally  arrest  capillary  hemorrhage,  or  even  hcm<3S 
rli.'tge  jiroduced  by  the  division  of  a  small  arteiy,  as  is  exemplified  in  operatioi« 
upon  the  tonsils  and  anus,  or  ano-rectal  regitin,  us  well  ns  upon  other  parts  of  tti  - 
body.  To  jjrove  beneficial,  the  air  must  have  free  access  to  the  part,  and  it  may  oft«E^^ 
be  usefullj'  directed  by  means  of  the  fan,  which  has  the  additifuial  advantage  of  re 
dering  it  more  cool. 

Cobl  water,  refrigerating  lotions,  ]>ouuded  ice  in  bladders,  or  lumps  of  ice  roIli**<3 
up  in  cb>ths,  ap])lied  to  the  bleeding  surface  or  in  its  immedi.ite  virinity,  occasional  I  f^ 
promptly  arrest  hemorrhage.     These  a))plications  arc  particularly  vniuablu  in  t}vc\  i 
seated  hemorrhage,  or  iu  hemorrhage  of  the  internal  organs  and  cnvitics;  they  mui^»' 
however,  be  usefl  with  a  certain  degree  of  caution,  as  ihcir  prolractcd  contmuanc-'' 
may  be  followed  by  injurious  reaction,  and  even  b^  mortification  of  the  part.     Wlie* 
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tlie  wound  is  situated  externally,  but  too  dueply  to  rendei"  the  injured  vessels  acces- 
sible to  the  ligatinv^  the  bleeding  may  often  be  sljeedily  and  ellletiially  ebeckeil  by 
a  full  stream  of  iced  water,  directed  u^jou  the  pail,  uiid  uiaintained  steadily  for  boniu 
tiaH%  from  a  large  syringe. 

I  The  aetual  cautery  can  hardly  be  considered  as  a  genuine  styptic,  ulthcmgli  it  is 
Dsualh'  classed  under  this  head.  Its  effect  is  not  to  constriiige  tlie  vessels,  but  to 
destroy  them,  by  producing  au  escliar,  by  which  their  niuutlis  arc,  for  the  time,  hir- 
Inetically  sealed.  Upon  the  separation  of  tlie  sslough,  however,  there  is  freijuciitly 
•  reproduction  of  the  hemorrliuge,  especially  if  the  woiJiided  vessels  are  at  all  hirge, 
©wiug  to  the  imperfect  coagulation  of  their  contents.  The  cases  to  which  the  cautery 
Is  ruaiidy  applicable  are  tlioise  in  which  the  hemorrhage  proceeds  from  a  deej*  and 
farrow  osseous  cavity,  aa<l  in  wounds  of  the  tonsils,  ntertts,  and  rectum.  The 
ln»trument,  which  may  Ik;  of  a  conical  form,  shouUl  be  heitted  to  a  black  or  sligljtly 
ted  Iieat,  and  used  in  such  a  manner  as  not  to  injure  the  htruclures  around  the  seat 
pf  the  atfecteil  vessels.  When  the  artery  is  very  diminutive,  the  object  may  some- 
limes  be  uVtJiined  with  a  hot  knitting-needle,  a  wire,  or  a  |irobe. 
[  0*'neral  Means.  —  Whatever  mode  of  procedure  Ijc  adojitcd  for  arresting  the 
bleeding,  it  is  an  object  of  primary  importance  to  place  the  atlecttd  part  perfectly 
it  re!st,  in  an  easy  and  elevated  position;  the  slightest  motion  might  be  injurious, 
tepeci-ally  when  no  ligature  has  been  used,  mid  should,  therefore,  be  sedulously 
guarded  against.  He[K).se  of  the  body  is  eqnally  ut^-cchSMry  with  that  of  tlie  jiart, 
lifi  it  is  h.irdly  needful  to  add  that  mental  Iranipulltty  is  also  of  the  greatest 
loincnt.  Cardiac  action,  too,  must  be  maintained  in  the  most  perfect  quietude,  aa 
my  perturbating  agency  of  tins  kind  cannot  full  to  favor  a  retnrn  of  the  hemorrhage 
Bid  exhnus^t  the  system.  With  a  view  of  inducing  this  resuit.a  full  anodyne  should 
le  administered  early  in  the  disease,  the  dose  Wing  re])euled  from  time  to  time  as 
K'cabion  may  seem  to  retpiire  the  soothing  and  sustaining  influence  of  the  remedy. 
Too  much  sti'csa  cannot  be  hiiil  uj»on  tbe  use  of  ojiiutes  in  the  management  of 
krterial  hemorrhage,  and  it  is  surprising  that  the  remedy  is  not  more  generally 
^jjloyed  than  it  seems  to  Ije.  To  allow  the  heart  to  go  riot,  or  to  move  and 
toss  about  turaultuously,  ns  it  is  so  liable  to  do  after  serious  loss  of  blood,  while 
1%'ery  local  precautiotj  is  taken  for  the  sup|>ression  of  the  bleeding,  is  assuredly 

strange  inconsistency,  and  one  altogether  irreconcilable  with  experience  and 
Bommon  sense. 

When  high  constitutional  excitement  exists,  the  otTcct  of  the  anodyne  should  l>e 
pided  by  the  judicious  use  of  aconite  or  vertilrum  virtde.  When  the  skin  is  very 
hot  and  dry,  a  full  dose  of  Dover's  powder  often  answers  au  excellent  purpose  in 
Calming  the  hearths  action. 

The  diet  should  be  perfectly  bland,  and  sufficient  in  quantity  to  supply  the 
wants  of  the  body.  To  give  less,  might  cause  irritability  of  the  system ;  to  give 
more,  over-stimulation.  The  drink  must  lie  eold  and  uciiluhited,  and  not  taken  so 
freely  as  to  oppress  the  stomach,  as  it  will  be  huro  to  do  if  the  quantity  is  not  care- 
fiilly  rcstricte(i,  as  the  thirst  is  tdways  urgent  nfter  the  loss  even  of  a  comparatively 
small  amount  of  Iilood.  LuTups  of  ice,  or  pounded  iec,  held  in  the  mouth,  and 
gradually  swallowed,  often  provL-  most  grateful  and  beneflcial.  The  air  of  the  apart- 
oient  must  be  ke|)t  perriictly  cool ;  in  short,  every  eflbrt  must  be  made  to  maintain 
the  tranquillity  of  the  circulation* 

Secondary    IJemorrhngr Secondary  hemorrhage   occurs    at   variable   periods; 

•ometiracs  in  a  few  hours,  at  other  times  not  under  several  (lays  or  weeks.  It  is  not 
necessarily  preceded  by  primary  hemorrhage,  but  may  come  on  where  the  loss  of 
blooil  in  the  first  instance  was,  perhaps,  altogether  insignificant,  atid  where  everj-thing, 
.«o  far  as  this  event  is  concerned,  gave  promise  of  a  most  favorable  issue.  The 
bleeding  often  suiiervenes  witlnait  any  assignable  cau.'^o,  generally  suddenly  and 
unexpectedly;  hence  it  often  makes  great  jjrogress  before  an  opportunity  is  atforded 
to  arrest  it.  When  ])rocecding  from  a  large  vessel,  it  may  prove  latal  in  a  few  min- 
Bt«s,  in  the  same  manner  as  when  Ifie  bleeding  is  primary.  The  scarlet  hue  of  the 
blood  always  denotes  its  source. 

The  causes  of  secondary  hemorrhage  are  various,  but  the  most  important  are  the 
following: — 1st.  The  faidty  application  of  the  ligature;  2d.  A  diseased  state  of  the 
•rteries;  3d.  Morbid  changes  in  the  clot;  4th.  Improper  traction  iq)on  the  ligature; 
ith.  Tight  dressing,  or  too  great  dependency  of  the  part;  Gth.  Want  of  retraction  in 
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the  vessils:  7th.  Organic  lesion  of  the  liver,  heart,  and  other  viscera;  aad,  8tli,t 
hemorrhnfi^iu  ilialhesis. 

1.  Wh^-u  :i  ligiituiv  is  i)ro|>erly  applieil,  it  simply  flividcs  the  inner  and  n  ;!•''< 
tunics,  U'iiviii^f  thu  outer  iiilact ;  this  i<io,  liowever,  insiy  be  cut,  not  complut'l' 
pniti:illy,  !iii<U  tliereCore,  thr  more  insidiously,  in  coHsequence  of  tht»  force  usul  ir. 
tying  the  li;j;aturf;  or,  ihc  deiigiitioii  iiiiiy  not  have  been  sullicientiy  flmi,  llic  o^ipo- 
site  siirinciH  beini;  only  slightly  apiirosimated,  and  the  resulting  adiiesiou,  theriiufi', 
inadequate  to  otfci-t  iK-rmi'tic  closure  of  the  artery  on  detachment  of  the  cord;  or, 
lastly,  the  funlt  may  h;ive  existed  in  the  ligature  itself,  on  fiooount  of  the  rottenDt!>« 
of  its  substance,  or  the  imperftct  tightening  of  tho  knot.  Whatever  the  cause  m»y 
be,  the  proptT  remedy  is  more  efllcient  ligation. 

2.  The  hcmunliage  may  arise  from  disease  of  the  ar<«'rt/,  either  from  undue  inflam- 
mation, or  degeneration  of  it»  coats,  rendering  tlieni  incapable  of  supporting  llie 
lii»'ature  until  the  clot  has  contracted  suflieiently  firm  adhcHitms.  Tho  mode  of  pro- 
ce<lure  is  obvious ;  a  more  healthy  portion  of  the  vessel  must  l>e  sought  for,  and  the 
ligation  •tfecU'tl  with  more  caution;  or,  this  failing,  the  hemorrhage  may  be  arresU«l 
by  tying  the  main  trunk  of  the  limb,  some  distance  from  the  scat  of  tlie  injury.  If 
iioth  these  exi»odieiits  prove  unavailing,  or  if  their  employment  be  deernvd  inadri«i- 
ble,  an  allcm|)t  should  be  made  to  arrest  the  blee<ling  by  means  of  styptics,  either 
alone,  or  in  union  with  the  graduated  compress  and  roller.  The  experieuco  of  tumi 
of  our  army  surgeons  clearly  proves  that  this  method  is  often  far  preferable  totlie 
ligature,  wliich,  under  suj^li  ciicu instances,  seldom  maintains  its  bold  upon  llic 
vessel  until  a  sutllcient  amouut  of  repair  has  been  set  np  to  prevent  a  recurrunce  of 
the  hemorrhage. 

3.  Morbid  changes  in  the  cht^  commencing  in  a  process  of  softening  and  illsiii- 
te^^ration,  occasionallj'  occur  after  ligation,  leading  to  its  premature  (letacluncnt, 

perhaps  several  weeks  after  the  operation.  Such  changes,  whii-li 
are  well  illustrated  in  tig.  274,  are  most  frequent  in  caws  of 
pyenuft  an<l  difl'uscd  erysipelas,  consequent  u[>on  some  injuriis 
and  amputations,  eventuating  in  a  tendency  to  suppurntivc 
intlnmmalioti.  The  oidy  remedy  is  the  ligation  of  a  bealthy 
portiitu  of  the  artery;  or,  when  this  is  iuiprnrticable.  the  cin|ilnt- 
meiit  of  acupressure  or  the  application  of  styptics  anrl  the  grnd"- 
ated  compress. 

4.  Snrgoous  sometiraes  bring  on  hemnrrhage  by  improper  tn»^ 
tion  of  the  liiiafi<ri\  with  a  view  of  promoting  its  separation,  forgi'- 
ting  that  they  may  thus  tear  the  artery,  or  break  up  importJint 
adhesions.  Such  a  procedure  cannot,  as  stated  elsewhere,  l»cli* 
severely  censured,  Religatiou  is  obviously  the  remetly  in  Buii 
a  case. 

6.  T^ght  rfrejf«tn<7,  causing  unequal  constriction  of  the  part,ot 
improper  dependency,  favoring  undue  nfllux  of  lilood,  may  induce 
this  form  of  hemorrhage.     The  result  will  be  most  likely  to  oct-nr 
when  a  nundier  of  smnll  arteries  have  l»een  divitled,  without  any 
attempt  having  Ix-en  made  to  secure  them  with  a  ligature.    Bleed- 
ing having  ceased,  the  dressings  are  applied,  but  too  firmly,  or 
the  part  is  placed  tun  low,  and  presently  blood  begins  to  appear, 
issuing,  perhaps,  wiili  great  freedom.     The  treatment  consists  in 
the  reraov.il  and  readjustment  of  tbe  dressing,  with  .strict  nlten- 
tion  to  i)osture. 

6.  Secondary  homorrhage  occasionally  comes  rtn  nfler  opera- 
tions for  the  relief  of  anal,  perineal,  and  other  fiittnles,  chronic 
abscesses,  and  old  ulcers,  from  an  inability  of  the  vessHy  to  retract  ■ 
in  consequence  of  the  indurated  condition  of  the  divided  parts.     Exi)osure  of  the 
surface  to  cold  air,  the  application  of  ice,  direct  compression,  or  styptics,  constitute 
the  best  means  of  relief.     In  some  cases  the  actual  cautery  may  bo  ro^nire*!. 

7.  Organic  disease  of  some  of  the  principal  viscera,  especitilly  of  the  liver,  heart, 
and  apleen,  often  favors  .secondary  honu)rrhagc  after  injuries  and  o|>oration8.     IndC'i-i], ' 
spontaneous  heraorrliaa:e  is  by  no  means  uncommon  under  sm-h  circumstances,  and 
it  is,  therefore,  not  surprising  that  it  should  occasionally  occur  after  acciilent^  and 
the  employment  of  the  knife. 

8.  Scurry  is  a  powerful  predisposing  cause  of  secondary  lu'ninrrhii^e.     The-  Mo«mJ 
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iH  1I118  condition  of  tbe  system  is,  in  great  degree,  deprived  of  its  coagulability,  ami 
hence  tbe  dot  llmt  forms  uhovt-  tlie  seat  of  tlie  wotiiid  is  easily  disintegratod  and 
washeil  away.  The  coata  of  the-  vessul  are  also  soaened  and  diseasi-d,  and,  tlicuvlbre, 
111  aide  to  lK.-ar  for  any  length  of  time  the  i-vissiire  of  tlie  ligature,  wliieh  is  generally 
detached  at  a  period  varying  fn.m  the  (ifth  to  the  eiglitli  day,  before  the  clot  has  hail 
time  to  bfHJome  flrndy  a<]lu'rent  to  the  sides  of  the  atfeeted'arlerv.  The  most  elfee- 
tual  meiins  of  counteracting  this  condition  of  the  system  are  fresJi  air,  tonics,  stimu- 
lants, anodynes,  vegetable  acids,  and  other  anliseorbutio  remedies. 

y.  Tbe  bleeding  may  be  due  to  a  hemurrhai/ir  dial/iei<ii<,  an  atteotion  whitli,  as  will 
be  8tat4.Hl  elsewhere,  may  occur  at  any  period  of  life,  and  which  it  i»  oiteu  extremely 
diflicult  to  control  by  any  mode  of  treatment,  however  judiciou&ly  conducted. 

Finally,  this  form  of  bemorrhajje  is  soraetinies  brought  on  by  injunta  inflicted  in 
the  transjwrtation  of  the  patient,  as  in  time  of  war  and  after  severe  operations, 
lacerated  wounds,  and  con)|».mnd  fi  nctiires.  The  clot,  if  not  fii  iiily  adherent,  is  easily 
detached  from  the  jolting  uf  the  atlected  artery  and  the  cardiac  excitement  conse- 
quent upon  the  disturbance  vf  the  part  and  syatem.  Excessive  mental  perturbation 
IS  capable  of  producing  Himilar  etlects,  especially  when  a  vessel,  previously  partially 
occluded  by  a  clot,  Inia  not  been  properly  ligated. 

SECT.  II. — SDBCUTANEOTTB  HEMORHFIAQE. 

There  is  a  fonn  of  arterial  liernorrhage  to  which,  fmm  its  situation,  the  terra  sub- 
cutaneous is  very  i>ro|ivrly  a|)plicable.  It  takes  [dace  when,  from  any  cause,  an 
artery  has  been  laid  freely  open,  and  its  contents,  Itistead  of  escaping  extermdly,  are 
extensively  extravasaled  among  the  snrrouuding  structures.  In  ordinary  hemor- 
rhage, the  blocxl  i<*sue8  ilireetly  from  the  injured  vessel,  because  the  outer  wound  is 
autHciently  cnpacioiis  to  admit  of  its  free  .ind  unrestrained  passage,  and  the  conse- 
quence, generally,  is  that  it  coutinues  until  the  patient  faints,  and  the  bleeding 
orifice  is  closed  bj*  coagiila.  In  the  variety^  of  hemorrhage,  however,  under  con- 
sideration, the  opening  in  the  integument  is  so  small  as  lo  prevent  the  blooil  fioin 
apix^aring  externally,  am)  it,  therefore,  aecumnhites  iM-neath  the  skin,  In  the  B(dn'ut<i- 
neons  cellular  tissue  when  the  artery  lies  supcrficitdly,  or  in  the  subcntaneoiis  and 
intermuscular  cellular  tissue  when  it  is  dee[)-scated.  The  accident  which  tisufdlv 
causes  this  heinorrliage  is  a  puncture,  kucIi  as  that  inflieted  in  venesection  at  the 
bend  of  the  ami,  wliere,  in  civil  practice,  it  i.s  most  commonly  met  with.  It  ninv. 
-Jiowever,  in  consequence  of  a  stab,  the  thrust  of  a  bayouet,  a  gunshot  wotujd.  or 
the  laceration  occasioned  by  the  sharp  end  of  a  broken  lone,  occur  in  any  part  of  tlie 
bcMly. 

The  smaller  as  well  as  the  Inrger  arteries  are  sometimes  ruptured  by  I  he  passage 
of  the  wheel  of  a  carriage,  by  falls,  bb>w3,  kicks,  and  other  external  injury.  The 
6ulK.'lavian  and  axillary  arteries  have  occasionally  Ijeeii  lacerated  in  tlie  attempts  to 
reduce  an  ancient  dislocation  of  the  shoulder-joint.  J<|)ontaueou8  ruptiii-e  not  unfre- 
■ntly  occurs,  esi>ecially  in  the  arteries  of  ol<l  subjects,  in  consequence  of  tbe  de- 
ration of  their  tunics,  by  whicli  they  are  rendered  so  brittle  as  to  be  incapable  of 
Tesisting  the  pressure  of  the  current  of  the  bktod.  Iti  gem-nd.  however,  the  rupture 
thus  induced  is  partial,  or  limited  to  the  internal  and  middle  membranes. 

The  hemorrhage  may  be  very  slight,  nr  exceedingly  )iinfnse,  its  extent  being 
regnlatefl  chiefly  by  the  size  of  tlie  alfected  vessel,  .-nnl  the  quantity  and  laxity  of 
the  connective  substance.  In  tlie  sn|ierior  extreniify,  the  exlrav:isn(ed  fluid  often 
reaches  nearly  as  high  nj),  on  the  one  liand,  .ns  the  :ixill:i,  and,  cm  the  (Ulier.  as  Ioav 
down  as  the  inferior  third  of  the  forearm,  extensi%'ely  separating  the  muscles  from 
each  other  by  breaking  up  their  cellular  nttachmenf.«,  and  forming  a  large,  iH-8ha])ed. 
and  confused  swelling,  attended,  espeeially  when  inHnuimation  sets  in,  with  violent 
pain,  numbness,  and  a'dema  of  the  whole  limb,  ami  fliscoloration  of  the  integument. 
More  or  less  pulsation  is  generally  jiresent,  especially  in  the  earlier  stages  of  the  ease, 
and,  upon  applyinsx  tlie  e.ar  over  the  site  of  the  wound,  a  well-marked  bruit  may  fre- 
quently Ik?  recognized,  attended,  occasionally,  with  a  peculiar  thrill,  or  a  whirring 
noise,  and  a  vibratory  sensation.  It  is  for  these  reasons  that  this  affection  has 
iiHUally  been  described  as  a  variety  of  aneurism  ;  and,  as  the  bbmd  is  always  widely 
extrnvasated,  the  prefix  "diffuse"  is  commonly  added  to  that  term,  as  particularly 
expressive  of  its  more  important  attributes.  Strictly  speaking,  however,  there  is  no 
aneurism  here;  there  is  simply  a  subcutaneous  accumulation  of  blootl,  the  conse- 
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qiience  of  external  inj  my,  without  an_v  dilatation  of  the  vessel,  or  degeneration  of  it? 
tunics;  and,  althoii|y;b  there  frequently  is,  as  just  stated,  more  or  less  concorailam 
pulsation  in  the  jcirt,  yet  this  does  not  an_v  more  entitle  it  to  be  regarded  as  ao  aii«a- 
risin  than  it  would  he  if  tlic  effused  fluid  were  so  much  pus  or  serum. 

The  lilood  that  is.  etl'iised  in  this  aceident  usnnlly  prom[»th-  coagulates,  and,  eiert- 
ing  injurious  comiiressinn  npoii  the  parts  with  which  it  is  in  oontact,  soon  eseites 
severe  inflaraniatiou,  whidi,  es[)ec-iall3'  in  jjersons  of  an  irritable  constitution,  i>  liahk 
to  assume  an  erysipelatous  charac>ter,  and  to  tcnuinale  in  suppuration,  ulci>ratioD, 
and  even  gangrene.  The  puin  is  often  intense,  depriving  the  patient  of  appetite  and 
sleep,  and  making  rapid  inroads  npou  the  system.  I  have  witnessed  cases  where, 
from  the  excessive  distress  thus  produced,  hectic  fever  soon  came  on,  and  lift  was 
placed  in  imminent  peril. 

The  treatment  of  thi.s  lesion  is  precisely  similar  to  that  which  is  necessary  when 
there  is  an  open  wound  ;  that  is,  the  artery  must  be  secured  promptly  and  at  all 
hazard,  and  the  coagulated  Mood  thoroughly  evacuated.  The  operation  is  ofteu  one 
of  great  embarrnssnieut,  owing  to  the  confused  and  displaced  condition  of  the  parts, 
and  the  dilJirvdty  experienced  in  finding  the  injured  vessel,  which  is  not  unfreipu'iitly 
lost  in  the  midst  of  the  eoaanlatwl  blood.  A  large  incision  is  generally  requirwi, 
and  two  ligatures  must  1>e  ajiplied,  one  above  and  the  other  below  the  wound  iii  tiit 
vessel,  precisely  as  in  onlinary  cases,  the  object  being  the  prevention  of  hemorrliage 
by  the  recurrent  circulation.  As  a  pretiraiiiary  step,  tlie  injured  artery  is  cum- 
pressed  by  the  linger  or  tourniquet,  and  after  the  operation  is  over,  the  limb  is 
wrapped  up  in  warm  water-dressing,  medicitted  with  laudannm  and  acetate  of  lead, 
or  luudanuiu  and  alcohol,  to  favor  the  reduction  of  inflammation. 

SECT.  111. — COLLATERAL  CIRCULATION. 

Among  the  more  interesting  phenomen.i  that  occur  after  the  deligation  of  Iht 
larger  arteries,  not  the  least  curimis  and  important  is  the  manner  in  which  the  t'ircii- 
lation  is  carried  on  and  maintained  in  the  structures  beyoml  the  scat  of  the  liyntua-. 
A  long  time  elapsed  after  tiie  iliseovery  of  the  ligature  before  surgeons  coiiW  I* 
induced  to  believe  that  such  an  operation  covild  Ix"  j)erformed  in  the  continuity  "f « 
limb  without  endangering  the  parts  I'clow  l)^'  gangrene,  in  consequence  of  the  stidilfii 
alistraction  of  iheir  accustomed  supply  of  blood.     Chance  gradually  led  to  thcwr- 
recliou  of  this  aiiprehension,  which,  however,  is  not  without  some  foundation,  as  is 
proved  by  the  fact  that  the  procedure  is  occasionally  followe*!,  even  at  the  prewnt 
day,  in  the  hands  of  the  most  scientific  surgeons,  by  loss  of  lindj  and  life.     Casw 
had  been  observed,  from  time  to  lime,  of  the  obliteration  of  the  largest  arterial 
trunks  by  fibrinous  concretions,  and  yet  it  was  perfectly  certain  that  the  structurw 
in  the  distal  portions  of  the  extremity  had  retained  their  normal  growth,  no  dil^e^ 
once  being  discoverablt;  between  them  and  those  of  the  op|)Osite  side.     Such  a  result, 
it  was  obvious,  could  only  luiie  been  brought  about  by  an  enlargement  of  the  wA- 
lateral  vessels,  thus  enal.iliiii;  tiiem  to  keep  up  the  normal  supply  of  blood,  after  the 
ol)struction  of  the  main  artery.     A  number  of  instances  had  been  noticed  of  com- 
plete elosin-e  of  the  aorta,  both  in  its  thoracic  and  aVwlominal  divisions,  without  any 
apparent  detriment  of  anj'  kind,  either  proximate  or  remote.     These  facts,  the  flruits 
of  the  cultivation  of  morbid  anatomy,  were  eminently  suggestive,  and  we  accord- 
ingly find  that  they  graihiallj'  [laved  the  way  for  some  of  the  most  daring  feats  in 
surgery-.     The  original  trials  with  the  ligature  upon  the  principal  arteries  in  the 
continuity  of  the  Utnbs  were  highly  grntifying,  ns  tending  to  show  that,  althoogh 
the  distal  structures  were  temporarily  deprived  of  their  accnstomcd  supply  of  bluofl, 
this  occurrence  did   not  snffleiently  interfere  with  their  vitality  to  cause  gangrene, 
tiie  circulation  being  specflSly  reestablished  through  the  collateral  routes.     The  pro- 
cess employed  by  nature  in  effecting  this  object  has  been  demonstrated,  in  repeated 
insiauces,  Jiy  dissection  of  the  parts  at  variable  periods  after  they  had  been  subjected 
to  operation. 

The  moment  a  large  artery,  as,  for  example,  the  femoral,  is  tied,  the  blood  is 
obliged  to  seek  new  cliannols  for  its  transmission  to  the  distal  portion  of  the  limb. 
For  this  purpose  it  passes  on  in  all  directions,  entering  every  vessel,  both  largo  and 
small,  into  which  it  can  find  access.  This,  however,  does  not  occur  all  at  once,  but 
gradually;  for  as  the  arteries  which  are  to  carry  on  this  collateral  circulation,  an 
liiis  arraugeraent  is  termed,  are  comparatively  small,  some  time  is  necessarj*  to  pre- 
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pare  them  for  the  reception  atj<l  urcomraodatlon  of  tlie  increased  flow  of  blood.  lu 
fact,  tliey  are  compelleil  to  siibuiiL  to  a  spt'tiea  of  prfliiiiiiijirv  dilnHiitioii,  tlieLr  toni- 
city being  8ucl>  sia  rsilliL-r  to  lesciit  ils  c'litroaciiiiioiil  ibsin  to  yit-Jil  lo  its  eUerts. 
This  is  the  case  both  with  the  Id-iiuclit'ii  tliat  mu  dcltKlH-d  fioni  the  sides  of  the 
vessel  above  the  seat  of  the  ligature,  and  witli  tlie  csipilhirics  of  the  vfirious  tissues 
euteriiig  iuto  the  composition  of  the  liud*,  which,  iiuuKtJiiitelv  iifttr  such  an  event, 
always  pla}'  an  important  part  iu  uniintuiuiu','  the  distill  Liicnlation.  Ilcnee,  for 
sopie  time  after  the  operation,  the  quantity  of  bloud  below  tlic  point  of  oi>st ruction 
is  ueees8aril3'  considerably  less  than  iu  the  nornml  stato,  as  is  demonstrated  by  the 
Cold  ajid  pallid  state  of  the  Intetrumuiit,  the  defective  sensibility",  s\nd  the  loss  of 
muscular  power,  which  is  occasionaliy  so  great  as  to  deprive  the  jMitii'iiL  iif  motion 
in  the  aflecttKl  member.  The  diminution  of  temperature  is  !ial»!e  to  a  •ioocj  ileal  of 
variation,  Imt,  in  general,  it  amounts  to  several  de;*ree;s.  and  the  surgi-un  is,  there- 
fore, often  obliged  to  employ  artitieial  heat.  Gradually,  howt-ver,  as  the  circulation 
increases  in  vigor,  the  tempt-rature  n-tiirns  to  the  natural  standard,  and  in  many 
cases  even  exceeds  it,  owing  to  thi;  eniargomont  and  inordinate  activity  of  the  cuta- 
neous capillaries,  althotigli  such  an  ocitim-ncc  is  u.sually  of  short  durutioiK 

An  instiiiice  occasional!}'  occurs  in  wiiich  tiiere  is  either  no  ciiango  of  temperature 
at  all  from  this  cause,  or  wluirt'  it  is  so  very  slight  as  to  be  hardly  perceptible.  Such 
a  phenomenon  is  most  ajit  to  happen  in  old  aiienriMins,  whore,  owing  to  the  obstruc- 
tion in  the  arterj' connected  with  the  tumor,  the  anastomosing  vessels  have  had  time 
to  iHjcome  enlarged  prior  to  the  apiilication  <Kf  tlie  ligature,  so  tiiat  the  operation 
exerts  little,  if  any,  inttuence  upon  the  cir^^'daLion  in  the  distal  portion  of  the  limb, 
it  necessarily  must  in  recent  cases  of  that  disease,  and  also  iu  wounds  of  the 
ries,  in  Avhich  no  such  opjiortunity  is  afforded  for  an  increase  in  the  size  of  the 
collateral  channels. 

Coincident  with  this  effort  on  the  part  of  the  aflected  structures  to  establish  the 
collateral  circulation,  there  is  generally  a  feeling  of  uneasiness,  if  not  of  actual  pain, 
of  a  burning  or  tingling  eharaeter,  obviously  occasioned  by  tlie  compression  which 
the  enlarged  and  distended  vessels  exert  upon  the  neighboring  nerves.  Usually-, 
however,  this  effect  is  of  short  duration,  as  the  neives  s<»r)n  accommodate  themselves 
to  their  new  relations.  After  some  time,  tJio  parts  gradtially  recover  their  natural 
functions,  all  disagreeable  sensations  vanish,  the  nuiselcs  increase  in  vigor,  and  the 
process  of  nutrition  proceeds  apparently  as  well  as  it  did  prior  to  the  deligalion  of 
the  vessel. 

Although  such  is  tlic  ordinary  course  of  events  after  the  main  artery  of  a  limb 
has  been  tied,  important  exceptions  are  oecasittnally  met  with.  Thus,  it  now  and 
then  happens  that  the  circulation  remains  extremely  languid  for  an  unusual  length 
of  time,  perhaps  for  n  numlxr  of  days,  if  nut  several  wi-eks,  the  anastomosing 
brancltes  being  seemingly  iucapuble  of  enlarging  to  a  sufBcient  extent  to  convey  au 
adequ.ite  supply  of  hloiwl  to  the  affected  struetmres^  the  extremity  is,  consequently, 
cold,  heavy,  numb,  .and  of  a  reddisii  or  purjillsh  hue,  from  pnssive  congestion  uf  the 
ta|)illaries,  and  is  moved  with  jinin  and  tlifliculty.  A  struggle  is  evidently  going  on 
lielween  nature  antl  ilisease,  in  which  the  latter  but  too  often  conies  olf  victoriously; 
the  limb  either  falling  into  gangrene  without  the  oeciirrence  of  reaction  ;  or,  reaction 
taking  place,  it  is  overpowered  by  the  resulting  inflamuiation.  p'inall^',  cases  occur, 
although,  fortunately,  very  unfrequeutly,  in  wliieli  the  parts  remain  permanently 
TCiik  and  crippled;  the  muscles  are  soft  and  flaccid,  the  adipose  tissue  is  abs.inbed, 
and  the  surfiice  is  habitually  cold  and  congested,  the  circulation  having  never  attained 
the  normal  standard  after  the  operation. 

It  is  worthy  of  notice  that  gangrene,  from  defective  circulation,  is  much  less  liable 
to  occur  after  the  ligation  of  an  arteiT,  in  the  continuity  of  a  limb,  in  wounds  than 
m  aneurism.  This  fact,  at  al!  events,  is  dearly  de"lncil>le  from  the  statistical  tables 
of  Pr.  Norris,  from  which  it  n[vpcars  that  in  seventeen  cases  in  which  the  femoral 
artery  was  seenreil  on  account  of  recent  injuries  and  diHereut  tumors,  gangrene  did 
not  occur  in  a  single  one,  whereas  this  result  was  witnessed  in  thirtj-one  cases  out 
of  two  hundred  and  four  in  which  the  operation  was  performed  fur  the  cure  of  aneu- 
rism. May  not  the  cause  of  this  disparity  be  the  eompression  wliich  the  tumor  in 
this  disease  exerts  upon  the  neigbl)oring  structures,  thereljy  obstructing  the  circula- 
tion iu  the  distal  portion  of  the  limb,  and  at  the  same  time  seriously  embarrassing 
the  functions  of  the  nerves?  I  presume  that  this  result  is  very  materially  inflnenciHl 
by  the  nature  of  the  wound,  necessitating  the  deligation  of  the  artery.     If,  for  ex- 
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araple,  the  parts  are  extensively  divided  transversely-,  or  very  ob]ii]uely,  eo  as  td 
destroy  the  continnity  of  a  large  niiinber  of  its  more  important  branches  in  lie 
immediate  vieinity  of  the  wound,  gauyrene  will  be  mneh  more  likely  to  occur  tbn 
under  opposite  cireumstaiiees,  in  wliieh,  the  neighboring  vessels  being  but  lillle  in- 
jureil,  the  blood  will  easily  find  its  way  into  the  distal  strueluivs. 
llms  affording  them  the  requisite  supply  not  only  for  tiic  prcseni 
tion  of  their  vitality,  1  ml  also  for  the  maintenance  of  their  nulritiou. 
Altliouiih  the  enpilhiries  are  greatly  instrumental  in  earryiti}; mi 
the  circulation  in  the  distal  portion  of  the  limb,  immediately  sftcr 
the  delignlion  of  its  main  artery,  their  agency  is  really  mcreh  of 
a  temporary  tiiaracter,  ceasing  with  the  establishment  of  the  col- 
lateral circulation,  properly  so  calk'<l,  as  developed  by  the  larfjcr 
arterial  branches  in  the  vicinity  of  the  ligature.  These  aileriil 
branches  are  occasionally  pivcn  off  by  the  aflected  artcr}*  itself, Inii 
most  commonly  they  arise  from  some  neighboring  trunks.  Tliii«, 
when  the  superficial  fenmral  is  tied  high  up,  the  collateral  circula- 
tion is  established  through  the  agency  mainly  of  the  profiimis, 
the  branches  of  which  inosculate  with  the  articular,  offsets  of  tlw 
popliteal.  In  ligation  of  the  brachial,  the  blood  is  transmitted  to 
the  forearm  and  hnnd  by  the  commnnicationa  naturally  cxistin;,' 
between  the  anastoinoiic  and  prnliuHla  arteries,  branches  of  llio 
affected  vessel,  and  the  recurrent  branches  of  the  radial  and  uliisf, 
iu  which  the  brachinl  termiuat<»s.  In  ligation,  on  the  contrary, 
of  the  common  carothi,  tlie  circulation  of  the  corre9|»ondinj  -i  l-^ 
of  the  head  and  neck  is  kept  up  mainly  by  the  commuuicau  lii- 
between  the  occipital  and  deep  cervical  arteries. 

It  has  been  noticed,  as  an  interesting  physiological  fact,  tliat 
the  anastomotic  arteries,  before  they  unite  with  each  other,  s*"|iii- 
rate  into  several  branches,  often  as  many  as  three  or  four,  so  as  to 
form  a  kind  of  circle,  as  if  nature  were  particularly'  anxious  to 
guard  against  any  risk  that  might  otherwise  occur  to  the  c-oUnleni 
circulation  from  accident  or  dii^ease. 

However  estalilished,  tlie  collateral  vessels  gradualh'  auginrnt 
in  size,  until,  at  length,  their  nnitcil  capacity  is  fully  equal  to  tlud 
of  the  obliterated  trunk,  as  m  fig.  275,  whatever  may  have  1h*u 
its  size.     There  are,  of  course,  as  already  6tHte<l,  excejit  ions,  but 
they  are,  probably,  much  less  frequent  than  is  generally  imngiiml. 
A  very  intciesting  rase,  beautifully  illustrative  of  the  present  topic, 
occurrcrl  in  the  practice  of  the  late  Dr.  Francis  West,  of  this  city, 
in  a  stout,  athletic  man,  aged  thjrly-two,  who  died  suddeidy  from 
rupture  of  an  aneurism  of  the  thoracic  aorta.     On  dissection,  this 
vessel  was  found  to  be  entirely  obliterated,  just  lK\vond  the  remains 
of  the  arterial  duct,  its  coats  having  a  constricted  apj)eHranee,  as 
if  they  ha<l  been  embraced  by  a  tightly-<lrawn  ligature.     Every- 
where else,  excepting  at  the  place  of  aneurism,  the  aorta  was  per* 
t\ll  the  branches  of  the  subclavian  arteries  were  much  increased  in 
size;  and  the  interna!  mammary  and  epii;a«itric,  which  served  to  keep  np  the  con- 
nection of  the  circulation  above  and  below  tlie  seat  of  the  stricture,  wore  fidly  as 
large  as  the  external  iliac,  the  former  having  coursed  along  the  vvnlls  of  the  chest  in 
a  very  tortuous  manner.     As  no  tumor  was  discovered  at  the  se.at  of  tlie  oblitera- 
tion, it  could  not  he  determined  \vhether  the  disease  had  been  the  result  of  accident 
or  of  n  congenital  vice.     He  this  as  it  may,  the  case  affords  an  admirable  example 
of  the  manner  in  which  the  collateral  circulation  is  carried  on  after  the  interruption 
of  the  column  of  blood  in  such  an  immense  vessel  as  the  aorta. 

The  collateral  circulation  is  not  develojied  with  equal  facility  nt  all  periods  oflifc, 
or  under  al!  r-ircnmstances ;  it  is  most  rea«lily  established  in  young  fulijcct-s,  in 
whoui  the  arteries,  liesides  being  very  active,  enjoy  a  high  degree  of  elasticity  and 
pliancy,  well  adapted  for  such  an  enterprise.  In  old  persons,  on  tl«e  contrary,  tlio 
functional  activity  of  these  vessels  is  often  much  irufniiied,  many  of  the  small  branches 
are  obliternted,  and  their  coals  are  extremely  liable  to  earthy  deposits,  converting 
them  into  firm,  rigid  tuf)e8,  ill  qualified  for  the  discharge  of  their  duties.     In  many 
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cases,  loss  of  blood,  Ul-bealtb,  r>r  ilefec'tive  vital  power,  seriously  interferes  witL  tlie 
dexclopment  of  the  colhiteral  cii  tula  lion. 

Filially,  the  colljileial  eiivuhitinii  tuny  bo  tuo  active.  Sucli  nn  evciit  is  iiut  likely 
to  bapijeu  ivhen  IIil-  inaiii  ariL-ry  <>r  a  limb  is  iu\\  on  aueount  of  hi;iin!jrb:i<ru  IVdrii  :i 
wounil,  but  its  oc-iurreiu-e  is  hy  no  meaus  uticomtiion  in  auL-urisia,  juid  ts  Itu'ii  apt  tn 
bc'  followed  by  a  return  oflliu  lirculation  and  pulsation  in  tin-  tuniur,  in  r(>iisi.(|uenue 
of  the  aL-tivit}'  of  the  auastuiuosinj";  biaucbes,  which  thus  coutiuue  to  feed  the  sac, 
and  perhaps  effectually  oppose  the  cure. 


BECT.  IV, 


-HEMORBHAOIC  DIATHESIS. 


The  hemorrhagic  diathesis  is  that  peculiar  slati?  of  tlu^  system  in  which,  generally 
from  some  slight  traunialic  c;vnsi",  there  is  a  Ktrong  teink'Ufy  Ut  nn  inordinate  dis- 
charge of  blood.  Persons  labfiiinL!;  under  thia  coustitutioiiid  infinnity  tuo  often 
]daeed  in  imminent  ji-opanly  by  lite  m<it*t  iiisi<^nilit!int  srrati-h,  punclnre,  or  incision, 
which,  under  ordinar>-  circunistiinces,  would  hardly  emit  mm'u  than  a  few  dro|>8  of 
blcKxl.  Occasionully  the  eniise  of  the  bleediug^  i.s  the  accidenlal  rupture  of  some  of 
the  smaller  vessels  of  the  mucous  membrane  of  the  nose,  lungs,  lectuni,  or  urinary 
bladder.  The  extraction  of  a  tooth  is  sometimes  followed  by  this  form  of  hemor- 
rhage. I  recollect  one  case  in  which  death  was  tluis  iirodnced;  aud  another  where 
the  bleeding,  having  persisted  for  nearly  four  days,  gsivu  rise  to  severe  exliaustion 
and  great  apprehension  rcspectintr  the  safety  of  the  piitient.  Many  yeai-s  ago  I  lost 
a  child,  six  inontlis  old,  allVcted  with  cholera  morbus,  from  heniorrhiige  consequent 
upon  lancing  of  the  i!ums  over  the  upper  central  iiuisors,  wliieli  were  nearly  reail}-  to 
protrude.  His  health  previously  to  this  attack  had  always  been  excclloiit.  The 
bleeding  comraeiued  in  less  than  twcnty-funr  htnirs  after  the  openiliou,  and  con- 
tinued, despite  all  tliat  could  be  done  for  bis  relief,  until  the  end  of  the  fifth  dny, 
when  he  died  c<niipletely  exhausted.  A  short  time  bel'orc  be  expired,  henioiriiaiiic 
S'pots  ap[»eared  on  dillerent  parts  of  the  body,  and  blood  iH'gan  to  be  discharged 
from  tl»e  bowels.  In  a  case  of  strnbisrnus,  in  »  yoniiij  tienlleman  who  possessed  Ibis 
peculiarity,  the  division  of  the  inteiiial  straii^Hit  uniscle  was  followetl  by  an  oozing 
of  blood,  which  contiinie<1,  desjtile  all  1  coiihl  do,  iicnrly  constantly,  for  the  greater 
part  of  a  fortnight,  when,  the  wound  being  almost  healed,  it  ceasetl. 

The  blood  in  this  variety  of  hemorrhagic  oozes  from  the  injured  part,  as  water 
from  n  sponge;  it  does  not  }-])irt  out  iu  jets,  as  when  it  issues  from  an  artery,  or  in 
a  continuous  stream,  as  wticti  it  flows  from  a  vein-  Its  color  is  neither  scarlet  nor 
black,  but  intermediate  between  the  two;  it  generally  partially  coagidatcs  when  it  is 
received  into  a  vessel,  but  rnrely  while  it  is  in  contact  with  the  living  surface. 

This  affection  has  occasionnlly  beiii  nftticed  in  several  members  of  thesiime  family. 
In  a  remarkable  case,  reported  by  llie  lute  Dr.  John  A.  Swett,  of  New  York,  it  ex- 
iste«l  in  all  the  children,  eighteen  iu  number.  All,  exce[it  one,  bad  died  fr<iin  this 
cjuise,  and  he  was  snflerinif  uiidei'  profuse  heniorrha<i;e  of  the  nose  aud  rettnm. 
Twelve  sisters  died  before  the  age  of  twelve  from  bicecling  of  the  uterus;  and  two 
of  the  ])r(itliers  had  fallen  victitns  to  tiaiimatic  hemorrhage. 

Mr.  Wardrop  has  re[H)rted  a  curious  case  in  which  this  jteculiarity  was  hereditarj*. 
The  |)atient  was  a  boVi  in  whom  tlie  hemorrhagic  tendency  disjdayed  itself  when  he 
was  scarcely  two  months  old.  On  several  occasitms  he  nearly  lost  his  lill-  from  tlic 
most  insiijnificatit  woinids.  His  Itnither,  tiventy-two  years  old,  was  frequently 
afflicted  in  a  sindlar  munner.  Of  his  five  uncles,  not  one  was  free  from  this  predis- 
p^)silion,  thive  having  died  from  the  division  of  the  frenum  of  the  tongue,  and  one 
from  the  extraction  of  a  tooth ;  while  the  other,  altliongh  he  sntferrd  from  the  same 
disease,  finally  died  from  some  other  cause.  His  two  aunts  exhiliilcd  no  signs  of 
this  di.athesis;  but  all  the  male  branches  of  their  families,  excepting  one,  were  thus 
affectetl. 

A  still  more  remarkable  case  has  been  describe*!  by  Dr.  ITuglics,  of  Kentucky. 
The  predisposition  here  was  associated  with  the  rheumatic  diathesis,  and  was  sati.s- 
fectorily  tr.Hced  as  far  back  as  five  generations.  It  was  conlined  cxelusively  to  the 
male  branches  of  the  dillereul  tamilies  ;  but  the  females,  nevertheless,  invariably 
transmitted  it  to  their  offspring.  Many  of  the  irKlividiials  died  in  inrnncy  and  child- 
hood, death  resulting,  in  some,  from  the  cut  of  the  lancet;  in  some,  from  accidental 
vouinls ;  in  some,  fmni  internal  hemorrhage;  and,  in  two,  simply  from  the  applica- 
tion of  blisters,  the  vesicles  being  filled  with  blood  instead  of  water. 
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Of  llie  remote  caiiscs  of  the  hemorrhagic  diathesis  notlilng  is  known.  Wlmicvir 
they  may  be,  it  is  evident  tliat  the^'  are  deeply  engrailed  iu  llie  eoustitution,  s*  Li 
proved  by  the  fact,  first,  that  the  atfection  geucrally  shows  itself  at  a  very  early  agi-; 
secondly,  that  it  often  oeetirs  in  several  members  of  the  same  iamily ;  and,  Ihinllv, 
that  it  is  sometimes  hereditary.  The  immediate  causes  seem  to  be  two,  waul  of 
coogulnbility  in  the  fibrin  of  the  blood,  and  an  impcrfeetly  organized  state  of  Ibe 
capillary  vessels,  the  actual  seat  of  the  hemorrhage. 

If  one  were  inclined  to  spccnhite  in  regard  to  the  cause  of  this  defective  coaju- 
latiiig  |>rop(.'rty  of  the  blood,  it  wonld  be  easy  to  find  it  in  an  insufticient  supjilvof 
nervon.s  pciwor,  upon  the  presence  of  which,  as  is  well  known,  the  vitality  of  thin  fluid 
essentially  depends.  Whatever  has  the  effect  of  weakening  this  influence,  I'nfi-r 
tionately  interferes  with  the  concretion  of  the  blood,  both  as  it  circnlates  fiiiiiijb 
the  body  und  after  its  removal  by  venesection.  The  fact  that  the  blood  reiuain>*lliiiil 
in  sudden  death  from  lightning  has  long  been  familiar  to  practitioners.  Similar  pin- 
nomena  occur  when  a  person  is  killed  liy  a  blow  on  the  stomach,  by  prussic  Hcid,  the 
l)oi.son  of  the  rattlesnake,  excessive  bodily  fatigue,  or  violent  agitation  of  the  inind. 
Certaia  diseases,  as  Asiatic  cholera,  plague,  and  mulignant  fevers,  jjroduce  analoj^^uns 
effects.  It  has  Tieen  salisfuctorily  ascertained  that,  when  the  pneumogastric  mrves 
are  tied  in  animals,  the  blood  loses  its  property  of  coiigulating,  the  coloring  matter 
at  the  same  time  separating  from  the  tibrin,  and  assuming  an  unusually  black  color. 

But  as,  in  all  those  cases,  the  loss  of  nervous  power  is  sudden,  it  is  easy  to  [wr- 
ceivc  how  it  should  infiiienee  the  coagulation  of  the  blood.     In  persons  I.-ihorint: 
under  the  hemorriiagie  diathesis,  on  the  contrary,  the  blood  is  generally  hjiliitimlly 
indisposed  to  coagulate,  so  tliat  they  are  more  or  less  liable  to  bU<eding  wlieiifvir 
they  experience  an^-  injury,  however  slight.     The  analogy,  then,  between  the^e  dif- 
ferent states  of  the  system  is  exceedingly  remote,  and  can,  iu<1eed,  hanlly  K'  said! 
1)6  established.     Its  force,  mi>reover,  is  weakened  liy  the  fact  that  the  subjects  of 
hemorrhagic  diathesis  generally  enjoy  as  goo<l  health,  and  as  much  vigor  of  com 
tution,  as  those  who  are  free  from  it.     To  say  that  such   persons   are   conslaDi 
laI)oring  under  a  want  of  nervous  lliiid,  is  to  atiirm  that  they  are  imperfectly  organ- 
ized, and,  consequenth',  deficient  in  life-power;  circumstances  which,  if  true,  remain 
to  be  pros'ed.     lam  not  aware  that  any  ex|>oriraeiit.i  have  been  made  tending  to 
show  that  the  blood  in  the  hemorrhagic  diathesis  is  deficient  in  fibrin  ;  such  obstf-rvii- 
tions  might  easily  he  instituted,  and  they  couhl  hardly  fail  to  throw  important  light 
upon  the  nature  of  this  singular  alfection. 

The  other  appreciable  element  in  the  pathology  of  the  hemorrhagic  diathesis  is  a 
want  of  contr.ietiltLy  in  the  capillary  vessels.     It  has  been  supposed  that  this  is  du« 
to  the  absence  of  the  middle  tunic  of  tliese  vessels;  but  such  a  deficiency  mu^ 
necessarily  be  a  matter  of  inference  rather  tfian  of  observation,  and  I  am  not  awi 
that  any  one,  whose  opinion  is  entitled  to  much  weight,  any  longer  holds  such  h  v 
That  there  is  a  want  of  tone  in  I  he  capillaries  Is  certain,  but  how  this  is  broi 
about,  or  in  what  it  consists,  is  still  a  sulijeet  of  conjecture. 

The  prognosis  of  this  form  of  hemorrhage  is  generally  not  very  favorable,  par- 
ticularly when  it  is  of  a  hereditary  nature,  iu  wliich  event  it  is  extremeh*  liahli*  to 
prove  fatal.  In  the  ease  related  by  Swett,  seventeen  out  of  eighteen  members  of  a 
family  thus  aflTccled  had  jjcrislnd,  and  the  survivor  himself  had  rept-atedly  suffered 
from  severe  llleeding  iu  diflereiiL  ]>art8  of  the  body.  In  the  case  of  Hughes,  in  which 
the  diathesis  prevailed  iu  not  less  than  five  generations,  nearly  every  individual 
from  hcruorrhagc ;  many  of  them  in  infancy  and  childhood. 

In  the  treatment  of  the  hemorrhacie  diathesis,  the  two  leading  indications  are  to 
promote  the  coagulability  of  the  Itlood,  and  to  increase  the  contractility  of  the  capil- 
lary vessels. 

The  first  of  these  objects  is  best  fulfilled  by  the  judicious  use  of  acetat«  of  1 
and  opium,  the  foimer  of  which  seems  to  exert  a  direct  influence  upon  the  coa 
bility  of  the  blood,  while  the  latter  affords  important  aid  in  controlling  the  acti 
of  the  heart,  generally  rendered  turbulent  by  the  bleeding  and  by  the  patient's 
mental  anxiety-  The  dose  of  the  suit  should  vary  from  half  a  grain  to  a  grain  and  a 
half,  every  two,  three,  or  four  hours,  according  to  the  tolerance  of  the  stomach  and 
the  amount  of  hemorrliage,  and  should  contain  at  least  one  grain  of  opium,  or  its 
equivalent  of  acetate  of  morphia.  If  heat  ami  dryness  of  skin  exist,  a  small  quantity 
of  antimony  or  ipecacuanha  may  be  added  to  each  dose,  to  promote  perfipiratioa. 
Severe  depression,  however,  must  be  vigilantly  guxirded  against*     Cardiac  actiop  U 
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controlled  by  tincture  of  aconite  or  veratrum  viride,  its  effects  upon  the  system  being 
tarel'iilly  watched. 

To  increasL'  the  contractilitj'^  of  the  capillary  vessels,  the  nL-xt  inilkatiou,  tonica 
and  a  nutritious  diet  must  Itc  employed.  Of  the  foitiier,  one  of  the  best,  flccordiiig 
to  my  observutiui),  is  ttif  tunuute  of  iron,  eitLi-r  alone  or  iti  union  with  qtiinine,  in 
doses  vsirying  from  two  to  five  grains,  administered  every  two,  three,  or  four  hour*, 
in  pill  form.  l)ilute  sulphuric  aeid,  in  doses  of  eiglit  or  ten  drops,  repeated  four  or 
five  times  a  day,  is  often  htylily  beneliciaJ,  as  is  also  the  tiucture  or  fluid  extract  of 
ergot  in  drachm  doses,  every  sbc  or  eight  hours.  Tho  diet  should  be  light,  non- 
Btimui.'uit,  and  nonrishiug,  with  the  addition  of  milk  punch,  toddy,  or  wine.  Tliese 
measures  are  generally  wpII  hurue,  as  their  teudeut-y  is  rather  to  quiet  the  action  of 
the  heart  than  to  occasion  undue  excitement.  Tranquillity  of  mind  and  body  is  of 
paramount  importance. 

Purgatives  usually  jirove  highly  serviceable,  both  a8evact)ants,as  counter-irritants, 
ami  as  n-storers  of  the  secretions,  whieh  are  nearly  always  much  disordered  in  this 
variety  »f  hemorrhatro.  F>stimatin<r  tiiese  remedies  at  tlieir  real  value,  1  am  entislicd 
tljat  they  are -en til k-cl  to  the  higliesl  rank  in  the  treatment  of  tliiw  ntlivliun ;  they 
must  not,  however,  Ix*  <arried  too  far,  otherwise  they  may  induce  irritability  of  the 
bcart,  and  thus  do  harm  instead  of  good.  If  the  patient  is  jdethoric,  sulphate  of 
magnesia  may  be  taken,  as  it  is  particularly  appropriate,  im<ler  such  circumstances, 
on  account  of  its  chemical  action  upon  tin;  blood;  or,  wiiut  will  uincndly  be  bi-tter, 
especially  when  there  is  marked  derangement  of  the  secretions,  a  full  dose  of  calomel 
and  compound  extract  of  colocytith. 

If  the  blec<l!ng  is  attondeil  with  fever,  or  witli  heat  anil  drynt>ss  of  tlie  surface, 
fliaphoretics,  as  antimony  and  nirir[iliia,  or  the  neutral  mixture,  aiik'd  by  ti-pid  ablu- 
tions, are  in<licatcd.  Coldness  of  tJic  extremities  must  be  relieved  by  hot  mustard 
baths  and  botthfS  of  hot  water. 

It  need  hardly  be  a<liled  that  the  sooner  tlicso  constitutional  measures  arc  carried 
Into  effect,  the  mort-  likely  will  they  bt;  to  prove  ofliuient  in  arresting  the  hc'nu>rrli;iiie; 
the  longer  the  Idceding  has  Insted,  or  the  greater  the  amount  of  blood  lust,  the  more 
(liflBcnlt  will  it  be  to  arrest  the  tlisease  and  prevent  its  downward  tendency.     More- 
over, a  proi>erplan  of  treatment  liaving  l)ecu  selcrtcil,  it  slioukl  Ik-  diligently  persisted 
in  until  it  is  capable  of  exerting  its  I>enelicial  inlluence,  and  not  be  constantly  varied, 
as  is  »o  often  the  case  in  llie  hands  of  the  timid  and  inexperienced:  it  should  he 
»xmembered  that  some  time  must  necessarily  elapse,  in  such  a  case,  liefore  the  83atcm 
**an  be  favorably  impressed  by  any  measures,  however  judieious  or  energetic. 

Topi<"al  treatment  is  often  very  essential.    A\'heii  the  hemorrliage  proceeds  from 
^  wound,  the  atlected  structures  should,  if  possible,  be  included  in  a  firm  ligature. 
IPor  this  pur[)Ose,  the  twi>ited  suture  may  he  used  ;  or,  if  this  be  impracticable,  s^-s- 
tcmatic  compression  mav  be  made  by  means  of  a  graduated  coni|ireB8  and  roller,  the 
surfat-e  of  the  wound  liaviiig  previously  been  dried,  so  as  to  allow  the  lint  to  come 
c3irecllv  in  -contact  with  the  bleeding  orifices  of  the  divided  vessels.     The  efT'u-acy 
of  the  compression  may  sometimes  be  increased  by  tlie  use  of  a  piece  of  titulei*, 
placed  upon  the  raw  surface;  or,  what  is  better,  by  soaking  tlie  lint  in  a  saturated 
solutinn  of  subsul[>hate  of  iron.     Occasionally,  tlie  ap[jlication  of  pounded  ice  will 
TeBlrain  the  bleeding  more  etfectually  than  nnything  else.     Rubbing  the  wound  freely 
■with  nitrate  of  silver  or  sulphate  of  cojiper  is  Hometimes  useful.     The  actual  canter}-, 
the  Vienna  paste,  .ind  the  different  acids,  have  all  been  recommended  when  tlu'  hemor- 
rhage resists  the  more  ordinary  measures;  but  the  objection  to  them  is  that,  when 
the  eschar  drops  off,  and  frequently  even  before,  tiic  bleeding  is  a]>t  to  recur  with 
increased  violence.     Finalty,  when  tlie  blood  proeeeds  from  the  nasal  cavity,  utcrtis, 
or  rectum,  the  most  etRcient  adjuvant  will  be  the  tampon. 


8ECT. 


The  arteries  are  liable  to  inflammation,  acute  and  chronic,  suppuration,  softening, 
nlceration,  ami  various  kinds  of  tniusrorraatlons;  occlusion  is  also  met  with,  and  is 
worth}-^  of  siK-ciaJ  consideration,  as  a  cause  of  gangrene  and  other  mischief. 
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DISEASES    AND    INJURIES    OF    ARTEBIES. 


1.   ACITE  INFLAMMATION. 


•f.li 


iteritis  IS  generally  iiKUici-d  by  external  injury,  or  by  an  estensi 
frcjin  ndjniniug  structure*.    Nevurtheless,  it  oecasiotially  exists  as  tui  idiojiathic  all 
tioii.  or  comes  on   without  any  assignable  cause,  chiefly  in  persons  of  n  gouh 
rlieiiinatic  iireilisiJO&ition,  from  the  age  ol"  thirty  to  filly.     Kes-lricted,  Lu  the  in3Jorit| 
of  itjstances,  to  one  or  more  of  the  larger  trunks,  it  not  unfrequently  involves  IImjI 
smaller   branches,  and    sometimes   even   the  capillaries.     Occasionally,  the  discasaj 
a|)|>ears  to  |ierva«k'  nearly  the  whole  arterial  system. 

\Vhen  arising  wpoiitaneously,  the  disease  usually  begins  in  the  internal  menibnia 
nud  subserous  cellnlar  tissue,  from  which  it  gradually  spre.ids  to  the  other  tun 
the  reverse  1>eLng  the  case  when  it  is  indnced  by  external  violence.  The  anuturuic 
characters  of  acute  arteritis  are  redness,  opacity,  rugosity,  and  softening  of  tb 
lining;  membrane,  with  an  engorged,  lacerable,  and  thickened  state  of  the  outers 
middle  coats.     When  the  indauimatiou  is  severe,  the  parietes  of  the  aflfcctt-d 

are   generally  remarkably  pulpy,  and 


Fig.  278. 


Fig,  277. 


much  diminished  in  consistence  aa  to 
easily  torn   or  divided    by   the   ligAtuM 
The  nutrient  vessels  are  loaded  witli  blot* 
and  often  exhibit  a  veritable  varices* 
jK'ct,   their    ultimate  twigs    ending  a|j| 
rently    in    the     subserous     cellular   sub 
stance.     With   regard  to  the  re<lnc8s 
the  internal  membrane,  it  is  liable  to  con 
siderable  diversity  ;  genernlly  speaking,  I 
occurs  in  small  patches,  which  are  dilTu«e4ij 
over  a  considerable  extent  of  surface,  *n" 
which  A'ary  in  diameter  between  that  of  i 
split  |)ea  and  a.  five-cent  piece.     In  int« 
sity,  it  ranges  from  a  light  pink  to  a  do 
scarlet,  through    numerous    intermedii 
shades  of  lil.tc  and  purple.     In  some 
stances  the  redness  is  uniform.     With 
change  of  color  are  alwa3s  asaociuted 
portant  alterations  of  texture.     The  ini 
iiicrnbrnne,   losing    its     smoothness 
polish,    assumes   a    rough,    fleecy    asjv 
and,  owing  to  the  softened  state  of 
subserous  cellular  tissue,  is  easily-  dctncli 
from   its   natural  connections.     Olobali 
of  lymph,  either  alone  or  blended  wi 
pus,  occasionally  adhere  to  its  inner 
face;  and,  in  the  large  arteries,  it  is 
uncommon,  as  seen  in  figs.  276  and  27t7 
to  meet  with  welI-devclojK?d  ]>seudi>mera- 
branes,  similar,  in   all    resi>ect»,   to   lh< 
of  the  serous  textures.     The  other  U 
are  also  much  .ittbcted,  being  moi.'=it,  tu 
friable,   and   transforme*!   into  a   reddi 
homogeneous  mass,  almost  devoid  of  col 
sive  power.     Their  elasticity,  naturally  i 
great,  is  pnrtially  lost,  and  in  many  instances  they  are  freely  infiltrated  with  serosil 
sauguinuk'Ut  thnd,  or  even  pure  pus.     A  common  occurrence  is  the  formaliuu 
fibrinous  concretions^  closing  up  the  calilwr  of  the  atfectetl  vessels. 

Stippuratiim  of  the  arteries  is  probably  more  frequent  than  is  commonly  imaging 
The  matter  being  generally  ibrnied  upon  Ihe  iniu'i-  surface  of  the  vessels,  is  st> 
8wei»t  away  by  the  circulating  current,  wliich  if*,  doubtless,  the  reason  why  it  is 
ollener  noticed  after  death.     Sometimes,  however,  it  is  entangled  in  the  substani^ 
the  false  memhrancs,  infillrated   into  the  arterial  tissues,  or  collected   intrt  smi 

abscesses  lictwccii  the  inner  and  middle  tunics.     Arteritis  is  much  less  liable  to  t4 

minate  in  suppuration  than  phh^hiiis,  in  which  respect  the  one  resembles  inflnromattoa 
of  the  serous  membranes,  the  other  of  the  mucous. 
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The  arteries  are  almost  insiisceptiltte  of  ^anffrfiic.  Tlifir  conservative  powers  are 
certiiinly  vt-ry  great,  as  is  eviju-ecl  hy  the  fuct  that  tliey  ol'teii  escape  destruction  in 
the  midst  of  parts  that  are  [lerCecUy  tK-vitulized.  In  such  cases,  their  outer  siiifute 
is  iucnistcd,  at  an  early  period  uf  the  di^euse,  with  a  thin  lavtr  of  tihriu;  and,  long 
before  tl>e  sloughs  begin  to  separate,  the  Mood  coagulates  in  their  iuicrior,  thus 
op[H)siug  an  eflvctuivl  barrier  to  tlie  oecnncnce  of  hemorrhage. 

Softening  of  the  arteries  is  a  coniiuoii  oecitrrenee,  especially  in  tlie  smaller 
branches.  It  is  often  witnessed  in  organic  diseases  of  Ihe  pnnci|jal  viscera,  ami  ia  a 
frequent  attendant  upon  nciitc  inflammation,  carcinomatous  aHeetions,  and  the  appii- 
catiou  of  the  ligature.  The  lesion  is  characterixcd,  an  tlic  name  indicates,  1>y  a  iliiui- 
nnlion  of  the  coliesive  power  of  the  vessels,  the  coals  of  winch  are  rendered  frtaiile. 
spongy,  and  inelastic.  It  is  generally  accompanied  with  slight  tnnu'factjon,  engorge- 
ment of  the  capdiary  vesrjels,  and  ellnsiou  of  scrosity.or  sauguinoleiit  Uuitl,into  the 
interstitial  cellular  tissue. 

The  »i/wptfj}V8  of  acute  arteritis  are  generally*  so  obscure  as  to  render  it  extremely 
difficult  to  distiuguish  it,  especially  when  it  occurs  in  the  more  deep-seated  vcss*-L-f. 
In  the  majoiitv  of  cases,  the  attack  strongly  resembles  one  of  rheumatism  The 
most  reliable  phenomena,  in  a  dini^nostic  point  of  view,  are  excessive  pain  and  ten- 
derness along  the  course  of  the  all'ectcd  artciica,  increased  by  ]iresstrre,  cough,  and 
cliange  of  posture,  and  accompanied  by  violent  and  tumultuous  throbbing,  which  is 
sometimes  felt  over  the  greater  portion  of  the  liod3',  and  may  ofti-n  be  easily  perceived 
at  a  consiilerablf  distance.  The  action  of  the  heart  is  much  iuciensed  ui  force  and 
frequency,  the  piil.->e  is  hard,  wiry,  and  tiiriiling,  and  the  system  is  disturbed  by 
irritative  fever,  wliich  rapidly  assumes  an  asllK'uie  ty[K».  When  the  disease  is  at  all 
extensive,  the  patient  soon  succutnhs  under  its  iutbieuce,  the  immediate  caubc  of 
death  Ixiing  either  exiiaustion  from  the  violence  of  the  inflainniation,  or  from  the 
formation  of  the  fdjriuotis  concretions  m  the  larger  arteries,  thereby  arresting  the 
circulation  in  some  of  the  more  important  i>rgaus. 

Tiiere  arc  no  s3mptOTns  dciiotivc  of  suijpuralion,  ulc'.ratiou,  or  softening  of  the 
arteries,  apart  from  those  of  acute  or  chronic  inllainiuation.  The  foruKilion  of  uuit- 
ter  would  probably  be  ushered  in  by  rigors,  followed  l>y  eo()ioti3  sweats,  hectic  in  i- 
tation,  aud  excessive  prostratuui,  but  the  occurrence  would  hardly  be  of  so  marked 
a  nature  as  to  serve  any  diagnostic  purpose. 

Acute  arteritis  is  best  treated  by  the  lancet,  purgatives,  and  antinionials,  if  the 
patient  is  young  aurl  plethoric,  or  l>y  a  conservative  course,  if  he  is  weak,  decre|>it, 
or  exhausted  by  previous  sutTering,  intemperanre,  or  dissipation.  Aconite,  verutruui, 
or  colchicum  will  usually  form  valuable  adiUtions  to  the  other  means,  especially  if 
they  be  combined  with  morphia,  which  is  so  necessary  to  allay  pain  aud  quiet  tlie 
heart's  action.  If  tlic  disease  is  connected  with  the  rheiiinatie  diathesis,  calomel 
must  Ije  given,  in  lull  and  iVcqnently  re|>cak'd  doses,  with  a  view  to  early  but  gentle 
ptyalisra.  Colciiieum  will  then  also  ]uovc  u^el'ul.  The  most  suitable  topjt-al  reuic- 
die?,  when  (lie  atlecteil  arteries  are  superficial,  are  leeches,  iodine,  aud  satutuiue 
lotions,  m  union  with  laudanum. 


2.   CHRONIC  AFFECTIONS. 

The  most  eorainon  chronic  affections  of  the  arteries  are  the  fibrous,  calcareous,  and 
atheromatous  transformattons,  which,  althoiigli  of  frequent  occurrence,  arc  chiefly 
interesting  in  relation  to  the  influence  wbicli  they  exert  upon  the  production  of  spon- 
taneous aneurism.  It  is  f<ir  this  reason,  therefore,  tiiat  they  should  lie  carel'ully 
studied.  These  transfonnatious,  notwithstanding  tliat  they  widely  ditfer  in  their 
physical  and  chemical  pr<t|icrtics,  jtosscss  several  cliaraoteis  in  coiunioii,  of  which 
the  most  important  are,  first,  that  they  arc  met  with  almost  excltisively  iu  elderly 
subjects;  secondly,  that  they  ien<lcr  the  coats  of  the  vessels  linttlc,  and,  cotieu- 
quently,  prone  to  rupture;  thirdly,  that  they  nearly  always  occur  iu  association; 
and,  lastly,  that  they  usuallj-  begin  iu  the  cclliihir  tissue,  between  the  inner  and 
middle  tunics,  which,  liowever,  in  time,  generally  [larticitiate  in  the  morbid  aitioii. 

the  Jibniun  /rani^forma/ioi)  is  characterized  Ivy  the  apticiirance  of  small,  hard,  firm 
patches  beneath  the  serous  layer  of  the  arteries,  usually  isohit<^d,  but  sometinjes 
grouped,  of  no  definite  shape,  thin,  and  of  a  whitish,  grayish,  or  jiale  yellowish 
»8|)ect.    When  tlic  [latches  are  numerous  or  unusually  large,  they  convert  the  affected 
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arteries  into  firm,  inelastic  tubes.    The  baai8  matter  of  this  traasformation  U  fibrin, 
wbich  gradually  undergoes  lUe  fibroid  change. 

The  calcareous  dtgeneralwn — the  Cftlciticalion  of  modem  writers — is  a  disease  uf 
advanced  life,  although  it  has  occasionally  been  noticed  in  earl}-  cluhlhood,  ami  ii 
most  common  in  the  aorta  and  its  larger  branches,  as  the  iliac,  reiiiomi,  iKtp]ll«>al, 
and  innominate.  The  brachial  artery  is  seldom  alfected  The  transfomjaluMi  iri 
comparatively  rare  in  the  female ;  a  fact  which  satisfactorily  accounts  fur  the  dillcr- 
ence  in  the  relative  frequency  of  spontaneous  iiueurism  in  the  two  sexes.  An  in- 
stance occasionally  ocrtirs  in  which  there  is  a  strong  calcareous  diathe^i^.  nearly  all 
the  arteries  in  the  body  being  converted  into  rigid  cylinders.  The  abnormal  lastttr 
Is  deposited  in  an  amorphous  form,  and  is  destitute  of  bone  corpuscles;  consiisting 
essentially  of  phosphate  and  carbonate  of  lime,  in  combination  wiih  a  small  quaiv 
tity  of  albumen,  which  apparently  serves  as  its  matrix. 
.  The  calcareous  matter  exists  in  various  forms;  sometimes  in  ^mall  grains  »nd 
nodules,  now  in  scales,  plates,  and  patches,  and  now  in  complete  rings,  wliich,  encir 
cling  the  vessel,  convert  it  into  a  firm,  rigid,  inflexible  tulje,  completi'ly 
destitute  of  its  natural  attributes,  us  seen  in  fig.  218.  The  inevitatile 
effect  of  these  changes,  wliich  are  always  most  conspicuous  in  the  iuiier 
coat,  18  to  render  the  artery  abnormally  brittle,  and,  therefore,  ill  aMo 
lo  withstand  the  pressure  of  its  contents. 

The  starting-point  of  this  deposit  is  the  subserons  cellular  tis^ue^ 
whence  it  gra<liial!y  extends  to  the  substance  of  the  inner  and  midd\* 
tunics,  both  of  whicli  are  sometimes  completely  transformed  by  it.       \^ 
is  rare  that  tlie  outer  coat  sutfers  from  it ;  such  a  change,  however^  ** 
u<»t  impossildp,  and   I  have  seen  specimens  in  which  the  dejiouit  imT^ 
apparently  entirely  restricted  lo  it.     The  exciting  cause  of  the  C^^' 

careous  transformation  is  chronic  inflammation,  as  is  cviuce<l  by  

fact  that  it  is  invariably  accompanied  by  moru  or  less  thickening  i*»»'^^ 
induration  of  the  arterial  tunics,  independently  of  those  produced         ^^  ■ 
the  deposit  itself.  ■ 

The  alhrromaloun  deposit,  fig.  270,  now  usually  denominated  i^^he" 
fatlj-  degeneration,  is  very  rare  among  our  native  inhabitants,  but  *  — "f' 

ficicntly  eomnion  in  our  immigrants,  especially  the  Irish  and  Eiigli sli- 

In  Europe,  it  is  said  to  be  more  prevalent  in  Great  Britain  than  in  a tiv 

other  country  ;  a  fact  which  accounts  for  the  remarkable  fiequeoicy        o{ 
aneurism  in  that  pait  of  the  world.     The  de|>osit  always  licgins  in  C^he 
subserous  cellular  substance,  generally  in  minute,  isolated  points,  t:m  ct 
larger  than  the  head  of  a  pin,  of  a  pale  yellowish,  whitish,  or  brownS" 

Fig.«279. 
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color,  somewhat  greasy  to  the  touch,  and  of  a  somiconcrete,  friable  couslstenoe. 
In   time,  many  of  these  points,  or  dots,  coalesce,  and  so  form    irregnlar-alupe^i 
patches,  which,  pushing  the  lining  membrane  before  them,  may  involve  the  whol^ 
cireii inference  of  the  tube,  and  extend  several  lines  or  even  inelies  up  an<l  down  i| 
the  direction  of  its  length.    Having  remained  stationary  for  an  indefinite  (htiikI,  il 
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deposit  manifests  a  disposition  to  softening  and  disintegration,  and  is  ultimately 
convened  into  a  cnrdy,  Irinbie,  or,  nun-v  projitrlj  s|je;ddijg,  a  j>ai>like  Buli^tatKo, 
possessing,  flp|)arently,  all  tfic  properties  of  scrofuloiH  pus.  At  this  Htau;e  of  the 
disease,  the  lining  nu'njl)raije  is  olleii  elevated  into  small  pustules,  or  little  abscesses, 
which,  Imrsting,  disehiirge  their  eoiileiits  into  the  blood,  thus  leaving  a  eorre-spond- 
ing  number  of  raggeil  and  irregular  ulcers,  cracks,  or  fissures,  the  base  of  which  is 
formed  by  the  middle  tunic. 

The  fatty  deposit  is  most  common  in  the  aorta,  partieuhuly  in  its  thoracic  portion. 
near  the  origin  oi  the  great  cervical  trunks.  Its  occurreuce  is  almost  peculiar  iu  the 
aged.  \Vhat  the  causes  are,  under  the  iuflueoee  of  which  it  is  developed,  has  nut  In-eu 
ascertained.  That  it  is  occasionally  conuectt^d  witli  imjierfect  alimentation,  and  the 
inurdiiinte  use  of  ardent  spirits,  is  unquestionable,  imt  that  these  circunistaiu-es  are 
essential  to  its  production  is  not  :it.  all  |jrolia)tIe,  as  the  disease  is  fretpii-ntly  wit- 
nessed in  the  stoutest  and  must  tL-mpeialc  subjects,  a  fact  wiiieh  is  entirely  at  vari- 
ance with  such  a  conclusion. 

Under  the  microscope  the  atheromatons  matter  is  observed  to  consist  of  albumi- 
nous and  earthy  partieles,  of  crystalline  plates  of  cholesterine,  of  an  im|K'rfecl  Ubrous 
texture,  and  of  od  glolndes.  Tlie  amount  of  fatly 
substance  is  freipieutly  so  great  that  it  imparts  a 
greasy  stain  to  paper  when  drit-d  ou  it  by  heat.  The 
minute  appearances  of  this  deposit  are  well  shown  in 
fig.  2H0. 

The  amyloid,  or,  more  properly  speaking,  al1>umi- 
noid,  degeneration  of  tiie  coats  of  the  arteries  is  un- 
comniou  iu  the  iidudtitants  of  this  country,  and  little 
is  known  respecting  the  inllueuce  which  it  exerts  upon 
the  prwluction  of  aneurism  mid  the  repair  of  injuries. 
It  always  begins  in  the  middle  tunic,  tlie  tlhix*-cflls 
of  which  are  gradually  lransforn>cd  into  compact, 
|iellucid,  hyaline  particles,  the  etfeLt  of  which  is  to 
chungc  the  atl'ected  vesstl  into  a  bard,  rigid,  silvery- 
looking  cord,  more  or  less  translucent,  ami  of  a  elwir, 
g^lassy  spiieanincc,  with  a  lustre  not  unlike  that  of  rough  ice.  The  deposit  upon 
which  the  degeneration  depemls  is  essentially  composed  of  albumen. 

Ulceration,  as  a  consetinence  of  arteritis,  whether  acute  or  chronic,  is  seldom  wit- 
nessed. Manifesting  a  peculiar  predilection  for  tl>e  larger  trunks,  it  commonly  com- 
mences in  the  serous  meml'raue,  Horn  which  it  gradually  extends  to  the  middle  ajid 
outer  tunics  until  it  leads  ti>  com|jlete  perforation.  Suth  a  termination,  however,  is 
extremely  rare.  The  ulcers,  which  arc  very  irregular  in  their  form,  vary  nvucli  in 
size,  number,  and  general  character.  At  times  they  are  very  small,  scarcely  exceed- 
ing the  diameter  of  a  mustard  seed ;  but  they  may  be  as  large  as  a  split  pea,  a  live- 
cent  piece,  or  even  a  guinea,  according  to  the  caliber  of  the  affected  tulie.  Their 
margius  arc  usually  ragged,  irregular,  and  coiisidL-rably  elevated,  but  seldom  injected  ; 
their  l)Ottom,  which  is  rough  and  uneven,  is  conunoidy  forme<l  by  the  middle  tunic, 
the  fibres  of  whicii  frequently  present  a  shreddy,  lacerated  a]>pearance.  In  many 
instances,  the  erosions  look  like  so  many  Assures,  cracks,  or  chaps,  with  8har[",  pro- 
minenr,  and  irregular  borders.  This  form  of  tin'  disease  is  ordinarily  dependent  upon 
the  presence  of  calcareous  matter.  The  number  of  ulcers  is  seldom  ccjiisiderable, 
although  in  a  few  rare  cases  the  inner  surface  of  the  larger  trunks  1ms  been  found 
comph'tely  checkered  with  them.  When  conliued  to  the  internal  tunic,  they  some- 
times admit  of  cicatrization. 

In  regard  to  the  dift'erent  affections  nnw  dc9cribe<l,  there  arc  no  remedies  which, 
90  far  as  is  at  present  known,  are  ciipnble  of  exerting  any  influence  over  their  devel- 
opment and  cure.  What  treatment  might  accomplish,  if  their  diagnosis  could  be 
satisfactorily  established,  is  an  iuteresLing  problem  for  future  inquiry  to  solve. 

3.   DT8SECT1VO  ANKtJRISM. 

There  is  an  affection  of  the  arteries,  occurring  exclusively  in  old  persons,  more  par- 
ticularly in  women,  to  which  the  term  dissecting  aneurism,  fig.  281,  has  Iwen  applied: 
it  is  not,  however,  in  reality,  an  aneurism  at  all,  lint  merely  a  separation  of  the  lamelliE 
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Fig.  281.  of  tlie  uiiiUlk'  tunic,  as  has  Iteeii  satlsfoctorilv 

t'Klal>lislii.'d  by  the  investigutions  of  Dr.  iVi^ 
n(K*k,an(l  Ity  an  examination  by  myself  of  nenrly 
ail  tlie  reported  cases  of  the  diseaen'.     A  more 
appropriate  name  would  be  iutraparieial  8(|ja- 
ration.     The  lesion,  which  presents  nothiii}.' of 
piijftifal  interest. inasmuch  as  it  is  always  fiital. 
is  entirely  limiletl  to  ttie  aorta  and  the  largt^r 
trunks  motx;  immediately  connected  with  it,  and 
is  always  ilependeiit  upon  organic  disease  of  tk' 
coals  of  the  arteries,  rendering  them  lacerablc, 
and,  consequently,  incapable    of   resisting  tlie 
impulse  of  the   bluod.     The  manner   iu  wLicli 
the  ftrtection  takes  place  is  easily  undi-rslocKl. 
In  the  natural  state  the  ditferent  coats  are  w 
in  I  iuiately  connected  together  that  it  is  alwof^t 
iiii|iussible,  even  b}^  the  nicest  dissection,  ti» 'II- 
t^ich  them  from  each  other;  but  when  they  src 
altered  by  disease,  or  by  some  of  the  degene- 
ralions  tr>  which  they  are  so  liable,  the  connect- 
iu^  L-eUiihir  tissue  is  rendered  soft  and  friable, 
and  thi'ir  separation  may  then   l)e  very  easily 
effected.    In  this  condition,  moreover,  the  tunics 
tliemselvcB  are  frequently  very  much  changed, 
so  tliat  the}'  are   scarcely  able  to  resist  the 
sli<^hlest  impulse.     Now,  if  under  tlie.<!e  circuro- 
stances  the  lining  membr.ane  gives  way,  whether 
from  ulceration,  erosion,  or  ru()luro,  the  blood 
insinuates    itself  into  the  accidental  o|jeiiitig, 
which  is  thus  gnuliially  enlargecl,  at  the  same 
time  tiuil  tlie  thud  is  forced  on  between  ll»o  layers 
of  the  weakened  middle  tunic,  dissecting  tliem  from  each  other  as  with  a  knife,  aiiH 
forming  thus  either  a  Mind  pouch  or  a  distinct  canal,  open  at  both  extremities,  or  at 
some  intermediate  point. 

Tiie  separatiou  is  not  of  the  same  extent  in  all  cases.  It  rarely  embraces  more 
than  one-lburtb,  one-half,  or  two-thirds  of  tlie  circumference  of  the  tube,  while  in 
leniilh  it  may  vary  from  six,  eight,  or  ten  lines  to  as  man}'  inches.  Occ.isionaJly  it 
reaches  nearly  from  one  extremity  oT  the  aorla  to  the  otiier.  being,  perhaps,  prolonged 
at  the  same  time  into  the  carotid,  sulicLavian,  and  iliac  arteries. 

4.    VARICOSE  ENLARQEMENT. 

The  arteries  are  li.ablc  to  a  dilated  and  nodulated  condition,  similar  to  that  of  the 
veins,  and  hence  very  fiecnn-ntly  teniied  v.iri(;ose  enlargement.  The  adection  has 
also  lieen  desi-rilicd  under  iIk-  iiuuio  of  varicose  aneurism  and  of  arterial  varlx.  It0 
general  features  are  well  illustrated  in  lig.  2s2.  The  lesion,  which  is  exceedingly 
rare,  is  met  with  chiefly  in  the  superficial  arteries,  particularly  in  those  about  the 
hand,  forearm,  leg,  and  foot ;  and  consists  iu  a  remarkably  tortuous,  elougate<l,  and 
convoluted  state  of  these  vessels,  evidently  dependent  upon  the  efl'ects  of  inAamma- 
tory  action,  as  is  shown  by  the  fact  that  their  coals  are  olwajs  abnormally  thickened. 
either  iiniforndy,  or  alternately  tiiickened  and  attenuated.  In  elderly  subjects  it  is 
generally  associated  with  the  lil)ro-cartihiginous,  earthy,  or  fatty  degeneration.  The 
diltiiiiti<jn  and  varicosity  sometimes  aflect  an  entire  artery,  but  more  commonly  they 
are  liiuitod  to  |)artiruhir  portions  of  it;  it  may  be  restricted  to  one  vessel,  or  occur 
siiimlliineously  in  several.  When  the  diseased  artery  is  superficial,  the  character  of 
the  Ifsitm  is  n-udcrol  siiUIciciitly  clear  by  the  tortuous  iind  nodulat*'d  course  of  the 
vessel  beiicnlh  the  surface;  but  there  are  no  pathognomonic  signs  when  it  is  deep- 
seated. 

This  aJfection  rarely  rcqiures  any  treatment;  for,  even  when  the  enlargement  l» 
considerable,  it  is  rather  an  inconvenience  than  an  actual  disease.  In  ordinary  cases, 
the  vessels  may  be  supported  by  the  constant  use  of  a  well-applie<l  bandage,  or  of 
an   apparatus  constructed  upou  the  principle  of  tiie  laced  stocking.     During  the 
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rormtng  stage,  much  may  be  done  in  tlie  way  of  repressing  development  by  astringent 
nnd  soothing  lotions,  along  ivitli  rest  and  elevation  of  the  parts,  ami  llie  occasional 
absfraction  of  blood,  provided   the  patient  is  plethoric,  in  order  to  moderate  the 

Fig.  383. 


VarieoM  Bol>rgnincilt.of  tb«  ArleriM  of  tbo  Oaad. 

momentam  of  the  circulation.  When  the  disease  proves  troublesome,  by  causing 
pain  and  functional  disorder,  the  only  effectual  remedy  is  ligation  of  the  otTendiiig 
vc'ssfis,  at  the  cardiac  «ide  of  the  eulargemeut. 


5.  OCCLUSION. 

Accidental  occlusion  of  the  arteries  was  long  ago  noticed  by  |iathologi8t«,  but  its 
great  practical  inii)ortanie  was  not  fully  appreciated  nntil  within  a  coinpiuutively 
recent  period.  One  form  of  gangrene,  the  senile,  so  graphically  descril>ed  by  Pott, 
has  long  been  known  as  oneof  its  princijial  effects. 

The  <';iiises  of  accident  at  occlusion  are  various.  The  most  important  arc,  Ist,  the 
atheromatous  and  calcareous  degenerations  of  the  coats  of  the  vessels  ;  2dly,  embo- 
iism.  or  the  formation  of  clots;  3dly,  fibrinous  concretions-,  4thly,  morbid  vegeta- 
tiona;  5thly,  pressure  of  the  ends  of  fractured  bones;  fUhly,exulHirant  callus;  and, 
lastly,  different  kinds  of  tumors,  as  soft,  hard,  and  nnourismal. 

The  effects  of  the  atheromalons  and  calcareous  degenerjjtions  of  the  coats  of  the 
arterier  upon  the  circulation  have  already  been  eonsideretl  under  the  respective 
heads  of  those  tratisformalitms.  Such  changes,  wbic.fi  are  most  common  in  the  .norta 
and  its  larger  brandies,  and  in  tlie  niterios  of  the  inferior  extremities,are  verv  liable 
to  lie  followed  by  the  formntion  of  clots  and  fibrinous  concretions.  l>v  which  the 
caliber  of  the  vessels  is  obstrncled  and  the  tuitritton  of  the  parts  RUitjilied  by  Iheni 
materially  impairo<l,  if  not  completely  interrupted.  Embolism,  properly  so  cnllcii, 
acta  precisely  in  a  similar  manner.  Clots  are  liable  In  form  in  all  arteries,  large  as 
well  as  small,  oClen  suddenly  :>nd  unexpectedly',  and  follctwed  l>y  the  worst  results, 
both  local  and  general.  Iii11;unm:«tiuii  of  the  lining  nieriibrane  of  the  arteries, 
attended  with  a  deposit  of  jiL'ismn,  is  generally  the  exciting  cause  of  embolism, 
the  blood  as  it  sweeps  over  tlif  afTected  surface  liei^oming  adherent  to  it,  and 
thus  acting  as  a  nucleus  around  which  the  fluids  concrete.  Embolism  has  btKin 
noticed  lu  all  the  principal  organs  of  the  body,  as  well  as  in  all  the  main  arteries 
of  the  extremities,  es[iecially  the  lower.  Fibrinous  concretions  are  somttiuies 
detached  from  the  interior  of  an  aneurism,  and.  being  transmitted  into  the  distal 
portion  of  the  diseased  artery,  effectnally  arrest  its  circulation.  The  valves  of  the 
heart  in  gouty  and  rheumatic  alfections  are  liable  to  be  studded  with  morbid  vege- 
tations, which,  being  ncridcntally  detached,  occasion  obstruction  in  the  arteries,  often 
followed  by  gangriMie  nnd  other  grave  cfb'cts.  These  vegelntions  ma}',  like  the  clots 
ill  embolism,  be  Iranspnrted  by  the  sanguineous  current  to  remote  jmrts  nf  the  bnrly, 
and  thus  cause  occlusion  and  disease  in  vessels  ni>  to  that  period  in  a  perfieetiy 
sound  condition. 

An  artery  compressed  by  the  projecting  end  of  a  broken  bone  is  sometimes 
(^►cclnded  in  its  distal  extremity  as  completely  as  if  it  had  been  emliraeed  by  a 
ligatuix*.  Similiir  effects  may  be  produced  by  the  pressure  of  exulK>rant  callus,  of 
un  exostosis,  and  nf  filirnus  and  otlier  morbid  growths.  Under  such  circumstances, 
bowever,  the  obstruction  usually  occurs  slowly,  not  rapidly  or  snddenl}",  as  when  it 
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is  cai79cd  by  the  projecting  oxtreraity  of  a  fractured  bone.  The  presstirc  of  »n 
aneurii^m  ruuy  leail  to  ueclusiou  uf  tin*  iHstal  arteries,  as  is  occasionally  wiiiu'ss^-d  in 
popliti'iii  aneiirisni,  wlu-ro  t!)€  tvliect  is  to  block  up  the  arteries  of  the  leg  und  to 
bring  about  gangrene  in  Iht;  iinuourislied  strvR'turt'S. 

EnilMilisai,  Iiowcvit  iiniiiivd,  Is  not  peculiar  to  any  period  of  life,  though  it  i* 
nuqiicstionaWy  most  ctiniiiion  in  the  aged.  This,  however,  is  true  mainly  of  lliv 
chronic  form  of  the  alleclion  j  for  the  acute,  if  so  it  may  be  ternicd,  or  thai  whidi 
arises  siultlciilj',  i«s  not  imiVequently  met  wilh  in  very  young  subjects,  and  evtu  in 
children  and  iniauts,  allliough  this  is  a  rare  wcurrencc. 

Tlio  most  common  effect  of  accidental  occlusion  of  the  avteriesjs  gangrene  in  llie 
struoturea  below  the  scat  of  the  obstruction.  Such  an  occurrence  is  almost  a 
necessary  and  inevitable  consequence  of  sudden  obstruction;  in  clironic  cnwii,  rni 
the  contrary,  the  circulation  may  be  maiutaineft  by  the  collateral  vessels,  ami  Ihe 
clots  1m'  even  eventually  absorbed,  although  sirU  a  termination  is  very  uncommon. 
Inylantaneous  death  maybe  produced  when  a  dot  ftiiddenly  finds  its  way  into  llie 
heart,  tlie  month  of  the  aorta,  the  lung,  or  tlie  brain.  Organs  supplied  by  a  ftin-jle 
artery,  as  the  retina  and  testicle,  lose  their  function  and  fall  into  a  state  of  atroplij 
wlicn  their  circulaiiou  is  thus  cut  off. 

The  si/mpfnuis  denotive  of  aiterial  occlusion  are  generally  80  obscure  as  to  render 
the  diagnosis  often  exceedingly  difficult,  if  not  impossible,  in  t lie  earlier  8tage«  of 
the  occurrence.     Obstruction  of  the  trunks  of  the  extremities  Is  usually  atten<k-<l  hy 
a  sense  of  numbness  and  tingling  along  the  course  of  the  j)riucipal  vessels,  r3pi<lly 
followed  by  tenderness  and  pain,  both  of  which  iire  ollen  extremely  violent,     Tbe 
skin,  at   first  pale,  soon  becomes   pur|de,  and  then  mottled;  temperature,  motion, 
and  sensation  are  diminished,  and  the  impoverished   structures  are  finally  fttizp<\ 
witli  gangrene.     Sometimes  the  pain  is  of  a  wandering  chai'acter,  very  much  a»  in 
gout  or  rheumatism  ;  and  cases  occur,  although  rarely,  in  which  it  is  perceived  al 
distant  parts  of  the  body.     More  or  less  fcvt-r  generally  attends,  and  the  system,  iti 
most  casus,  speedily  sinks  into  a  typhoid  Lomlition.     Children  and  3'onng  subjtvls 
commonly  bear  u]>  ljett«r  under  arterial  occlusion  th.an  elderly  ])ersons,  few  of  whom 
recover.     Acute  occlusion  is  more  dangerous  to  life  than  chronic,  and  is  generally 
more  rapidly  fatal. 

The  treatnwnt  of  arterial  occlusion  is  nnsntisfactory.  In  general,  little  c/in  Ite 
done  beyond  attention  to  the  jvistiire  of  the  limb,  and  the  preservation  of  its  tem- 
perature by  means  of  cotton  and  flannel,  the  relief  of  pain  hy  ano<lynes,  and  the 
raaiiiteuance  of  the  strength  by  suitalile  food  and  drink.  Moist  applications  aw 
usually  hurtful.  When  gangrene  arises,  the  object  should  be  to  promote  the  8e]ia- 
ration  of  the  sloughs,  and  to  prevent  fetor  by  the  liberal  use  of  deodorizers,  ft'esh 
air,  and  rigid  attention  to  cleanliness.  Amputation  is  seldom  proper,  especmlly  in 
chronic  cases,  even  wlien  a  distinct  line  of  demarcation  exists,  experience  having 
shown  that,  unless  the  i)atient  iiosscsses  uncommon  constitutional  \igor,  the  o|»e- 
ration  generally  proves  fatal.  Now  and  then  there  is,  of  course,  an  exception,  but 
death  is  unquestJonahly  tfie  rule.  In  tbe  acute  form  of  the  affection  amputation 
sometimes  succeeds  in  saving  life,  provided  there  is  a  well-formed  line  l>etwecn  the 
dead  and  living  structures,  with  a  good  state  of  the  system,  and  perfect  c-xeoiptiou 
from  internal  complicalious. 

8BCT.  VI ANKI'FITSM. 

An  aneurism  may  be  defined  to  be  a  pulsating  tumor,  occupied  by  blood,  and  com 
munifKting  with  an  artery  deprived,  eitlier  partly  or  completely,  of  its  integrity 

The  suiijeet  of  aneurism  has  lieen  encuml>ered  bytoo  many  divisions  an«l  8h1> 
divisions,  and  the  consequence  is  that  several  lesions  have  been  included  un<ler  it 
which  do  not,  properly  speaking,  appertain  to  it.  The  effect  of  this  over- refinement 
has  Iw^en  to  embarrass  tlic  study  of  this  disease,  and  to  invest  it  with  <litllcuttles 
which  are  altogether  foreign  to  it.  The  distinction  of  aneurism  into  true  and  false 
is  one  of  great  importance,  and  should,  therefore,  be  retained.  The  eutne  may  lie 
said  \n  regard  to  spontaneous  and  traumatic  aneurism.  The  tej-m  dissecting  aneu- 
rism, introduced  by  Laennec,  and  adoi>ted  by  most  moilern  authors,  should  be  «lis- 
carde<l,  inasmuch  as  the  affection  which  it  serves  to  designate  has  nothing  whatever 
in  common  with  aneurism;  it  is,  in  fact,  as  already  staled,  merely  a  separation  of 
the  coats  of  the  arteries,  without  any  tumor  or  symptoms  denotive  of  that  lesioo 
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Then,  again,  as  to  the  term  varicose,  which  I  have  myself,  along  with  othei's,  em- 
ployeil,  in  my  writings,  to  designate  a  peculiar  form  of  arterial  lesion,  it  ia  ohviously 
improper  when  we  come  to  make  a  i>raetical  niiiilicati(>n  of  it.  A  rnrit-ose  nitrry  is, 
in  realit3%  no  more  an  aneurism  than  a  Viiricrjsc  vi-in  ;  l>oth  affectinurj  consist  I'ssen- 
tially  in  a  dilated  and  tortuons  state  of  tlirse  two  rla«so8  of  vessels,  aird  not,  as  an 
anenrism,  in  a  pulsating  tiinHir,  c.'iu.-ii'd  tiy  tia'  dfstructiori,  |>arti«l  or  eom]>lete,  of  tlie 
tunics  of  an  aiicry.  An  ana.stomotic  aneurism  is  a  jHdsaliug  tumor  f'orniod  hy 
liypertropliy  of  the  arterial  anti  venous  capillnriea  of  Ji  part ;  critically  S]»ei*king, 
llierefore,  the  term  aneurism  is  not  apiiliealiie  to  it,  and  yet,  as  it  has  bicn  fully 
engrailed  upon  our  surgical  nomenclature,  it  is  diflicult  to  dispense  with  it,  or  to 
substitute  one  of  a  more  cxpressivi*  and  appropriate  character. 

The  term  true  is  applied  to  that  species  of  aneurism  in  which  one  or  more  of  the 
arterial  tunics,  without  being  necessarily  perfect,  form  a  part  of  the  tumor.  In  a 
false  aneurism,  on  the  contrary,  all  the  coats  have  given  way,  and  the  sac  is  comi)ose<l 
of  condensed  cellular  tissue.  It  was  formerly  supposed,  ehiufly  through  tlie  inlltunu-e 
of  the  writings  of  Scarpa,  that  there  was  no  *uch  disease  as  a  true  anenrisin,  but 
that  in  every  instance,  whatever  maj'  be  the  size,  form,  or  aito  of  the  alfection,  there 
was  ft  complete  absente  of  the  arterial  tuuicH  at  the  situation  of  Ihe  tumor-  This 
opinion,  however,  has  become  oiisoletc,  espt  riencc  having  shown  that  there  are  cases, 
although  they  are  confessedly  rare,  in  whitli  the  aneurism  clearly  consists  of  at  least 
one,  if  not  more,  of  the  coats  of  the  artery  from  whicli  it  springs.  Each  of  these 
great  divisions  comprises  several  varieties,  founded  principally  npon  the  form  and 
volume  of  the  tumor.  Thus,  an  aneurism  is  said 
to  be  sacculated  when  it  consists  of  a  distinct  bag,  Fig.  283. 

as  80  often  liajipens  in  aneurism  of  the  aorta  and 

the  principal  branches  given  otf  from  it;  the  teiTU  — v~\^^ ^^ 

cylindroid   is   used  when   the   swelling  affects  the 

artery  unifonmlj' in  its  entire  circumference,  while  F ig.  2tt4. 

the  tapering  tumor  is  known  by  the  a])pellation  of      f'P\ 

fusiform.     The  winds  <-ircumserilM'd  and  diffused  /     \  — — 

refer  mairdy  to  the  tlimensions  of  the  aneurism.  p;,,  oy;, 

The  annexed  sketches  atford  a  good  idea  of  the 

•Trrangetnent  of  the  tunics  of  the  arteries  in  the      /'^~'^ 

priueipal  varieties   of   spontaneous   aneurism.     In      ^^^^^^^^^^  • 

tig.  2k3  the  tumor  is  formed  by  the  expansion  of  all  Fig.  S66. 

the  coats  of  the  vessel,  an  extremely  rare  event;  in 

\.  284  the  middle  tunic  has  given  way,  the  inner  /"y  , 

outer  being  preserved ;  in  fig.  28.5  the  aneurism  '      ^ 

fa  formed  by  the  external  tunic  alone;  in  fig.  28(» 

the  two  outer  membranes  have  been  ruptured,  the  inner  projecting  through  the 
ci"evice  thns  left  in  the  fitrm  of  a  hernia.  This  variety  is  very  uncommon,  but  cases 
of  it  have  been  reported  hy  ditferent  auth(n*s,  esperirdly  by  Ilaller,  Lacniiee,  Dupuy- 
tren,  and  Dubnis.  It  can  occur  only  wlien  the  inner  cuat  of  the  artery  has  been 
thickened  and  fortified  by  interstitial  and  siirfacia!  dejiosits. 

Finally,  aneurisms  are  divided  into  internal  and  exiernal,  the  former  expression 
lieing  used  chiefly  in  reference  to  tlie  aorta  and  to  the  arteries  of  the  viscera,  the 
latter  in  rel.atiou  to  the  vessels  of  the  head,  neck,  and  extremities.  The  words  spon- 
taneous and  traumatic  sutliciently  explain  themselves. 

1.   LOCALITY,  PREVALENCE,  AGE,  SEX,  AND  CAUSES. 

Spontaneous  aneurism  does  not  occur  with  equal  frequency  in  all  |*arts  of  the  body; 
on  the  contrary,  there  are  a  number  of  arteries  which  arc  almost  entirely  exempt  from 
it,  or  which,  at  all  events,  so  seldom  suffer  as  to  be  ac.arcelj-  entitled  to  notice.  The 
vessel  which  is  most  fretpiently  involveil  is  the  aorta;  first  in  its  ascending  portion, 
then  in  the  thoraeic,  and  htstly  in  the  abdominal.  Next  in  point  of  liability  to  the 
disea.se  are  the  popliteal  artery,  the  femora!,  commjon  carotid,  subclavian,  innominate, 
axillary',  and  external  iliac.  The  arteries  of  the  leg  and  foot,  hand,  forearm  and 
arm,  face,  upi>er  part  tif  the  neck,  and  of  the  viscera,  together  with  the  common  and 
internal  iliac,  rarely  suffer  in  tlits  wise.  Traumatic  aneurism  may  occur  in  any  of 
the  arteries,  but  is  mo&t  common  in  those  that  are  most  exposed  to  external  injury. 
VOL.  L — 45 
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Of  the  causes  which  induce  sponta noons  aneiinsra  more  frequently  in  one  artf rr 
than  in  another,  nothing  definite  is  ascfrtaine<l.  JSovernl  circumslBnces,  Lowfvrr, 
may  be  assigned  as  aflonling  at  least  n  tjlaiisiblc  explnnnlion  of  the  eireuiHstnnco. 

1.  It  is  well  known  that  certain  arteries  are  peenliarly  prone  to  the  calcBrwrns 
and  atheromatous  degenerations,  wtiile  others  arc  almost  entirely  exempt  ft-oro  them, 
whatever  may  be  the  eonclition  of  the  rest  <if  the  arterial  system,  or  llie  a^e  of  tin* 
patient.  >'ow,  disseetion  has  sliowii  tliat  tho:*e  vessels  which  are  most  freqin-ntlr 
drseased  in  this  way  are  also  those  Mliieh  are  must  frequently  alfectc<l  wilji  aneiui«iii, 
niul  conversely.  Spoiil.iiK'mjs  nneiiristu  of  the  arm  and  forearm  is  amoii'jj  the  rares', 
oL-correnccB,  and  everyhofly  knows  how  free  their  vessels  are  from  the  <h'i;c'neratiinii 
in  (piestion.  In  the  .aorta  and  )Ktpliti'aI  artery,  on  the  otiier  hand,  they  are  extremely 
common,  and  it  is  here,  as  already  seen,  that  spontaneous  aneurism  is  most  fri'«jnc'iit, 

2.  In  the  next  place,  some  intiutnce  is  no  doubt  due,  in  the  production  of  ibi* 
dilfereuce,  to  the  forc<r  with  winch  the  blood  impinges  against  the  walls  of  theTes^lfi. 
Tims,  in  the  aorta,  which  is  more  prone  to  aneurism  than  any  other  artery,  the  asccml- 
ing  portion,  particularly  its  anterior  and  right  side,  sutfers  more  frequently  than 
any  other  part,  and  it  is  here  that  the  blood  exerts  its  grtjatest  force,  as  it  is  punipc<l 
up  from  the  left  ventricle.  The  po|»litcaE  art«'ry,  winch  comes  next  in  the  ordtrof 
involvement,  is  subjected,  in  a  de>rrce  beyond  that  of  any  other  vessel  in  the  extremi- 
ties, to  a  similar  inilnence  duriu};  the  Hexed  condition  of  the  limb. 

3.  It  is  not  nn])r<ihablc  that  nomc  influence  is  also  due  to  the  weakness  which  tl>e 
arteries  ex|»erienee  at  the  origin  of  their  lar;x,.r  branches.  The  fibres  of  the  middle 
tunic  suHtr  a  species  of  separation  here,  iti  consequence  of  which  the}' arc  less  capa- 
ble of  witl)staudin>i  the  shock  of  the  lifood  aa  it  is  directed  against  them.  However 
this  may  be,  experience  leaches  that  aneurism  is  peculiarly  liable  to  occur  at  these 
points. 

4.  Another  circumstance  which  may  be  su])posed  to  favor  the  production  of 
aneurism  is  the  motion  to  wiiich  tlicw  arteries  are  subje<ted,  especially  duriiig  sadden 
and  violent  etlbrts.  Such  an  influence  must  be  particularly  felt  by  the  ascending 
portion  of  the  aorta  during  bodily  and  mental  excitement,  and  by  the  popliteal 
artery  in  the  various  muscular  exertions  of  the  lower  extremity. 

How  far  any  one  of  these  causes  alone  is  c.ipaMe  of  producing  aneurism  is  alto- 
gether a  matter  of  conjecture.  Without  defjcneratiou  of  the  arterial  tuniei,  they 
would  probably  exert  but  little  iidluem-c,  while  under  opposite  circumstances  it  must 
be  very  yreat.  Indeed,  it  is  very  tpiestionable  whether  aneurism  would  be  iheono- 
twentieth  part  as  common  as  it  is,  if  the  ailcries  were  altogether  exempt  from  the 
earthy  and  atheromatous  dejiosits ;  nay,  we  may  go  further,  au<l  assert,  positively, 
that  if  these  deposits  could  be  prevented,  spontaneous  aneurism  would  almost  cease 
to  exist. 

The  occurrence  of  anenrisno  woidd  seem  to  be  influenced  by  climate  or  locaUttf, 
The  infrequcticy  of  the  lesion  in  the  inhabitants  of  the  southwestern  Slates  of  North 
America  is  proverbial.  In  a  practice  in  Uhio  and  Kentucky  of  twenty-thnee  years, 
in  which  I  witnessed  almost  every  surgical  disease  incident  to  the  human  frame, 
it  rarely  occurred  to  me  to  meet  with  an  exnin|ile  of  s[iontaneoH8  aneurism.  My 
ex|>ertence.  in  this  respect,  is  fully  sustained  by  that  of  IM*.  Dudley,  of  Lexington, 
whose  practice  embra<i-d  a  wide  held,  since  so  successfully  cultivated  by  Professor 
Bus!),  tonnerly  of  TraiTsylvaiiia  University.  Bfith  these  gentlemen  have  assuretl 
me  that  this  affecti<"n  had  iieen  extremely  uncommon  within  the  range  of  their  nh- 
servation.  Professor  T.  (I  Richardson,  now  of  New  Orleans,  superintended,  while 
Penn>nstrator  of  Anatomy  in  tlio  University  of  Louisville,  the  dissection  of  several 
hundred  bodies,  and  yet  he  hardly  met  with  an  instance  of  the  malady.  The  testi- 
mony of  Dr.  Bayless,  who  formerly  occupied  the  same  position,  is  precisely  to  the 
same  elf'ect.  To  what  this  extraordinary  immunity  is  due,  we  have  no  means  of 
determining.  The  population  of  that  region  of  the  United  States  is  a  mixed  and 
laborious  one,  made  nji  from  all  parts  of  the  civilized  worhl,  ami  pursuing  all  kinds 
of  occupations,  from  the  most  delicate  and  refined  to  the  most  rude  and  vigorous, 
and  yet  a  case  of  spontaneous  nnenrisni,  in  any  class  of  its  citizens,  is  absolutely 
an  anomaly.  The  disease,  if  I  mistake  not,  is  erjually  uncommon  in  our  uorthern  and 
middle  States. 

In  regard  to  the  prevalence  of  aneurism  In  our  larger  towns  and  cities,  oar 
information  is  very  imperfect.  Professor  Oibson,  formerly  of  the  University  of 
Pennsylvania,  assert?  that  the  disease  is  very  Dncomniou  in  Philadelphia,  and  t'hi%  I 
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know  to  Tie  tlie  fact  from  the  results  of  my  own  inquiries.  In  New  York,  on  t!ie 
contrary,  it  would  seem,  according  lo  llie  statement  of  I>r.  Mott,  to  >)e  quite  frequent ; 
a  circura8tancc  wliicli  is,  perhaps,  nr>t  surprising,  whfu  we  consider  the  heterogeneous 
ch.sracter  of  the  pe<t|ik'  of  tliat  city,  and,  aljove  all,  the  extent  of  itscommerce,  and  the 
nunieruus  accidents  int-idenl  to  its  [xirsnits.  What  is  reniarknhle,  however,  \»y  that 
all  the  cases  met  with  hy  this  distinguished  surgeon,  during  a  jjcriod  of  upwards  of 
nearly  forty  3'enrs,  occurred  among  native-born  citizeuH  oi"  tht-  United  Slates.  In 
opposition  to  this  fact,  however,  I  have  the  authority  of  Dr.  John  Watson  and 
others,  of  New  York — as  commutiieati'd  to  uie  by  Dr.  Lente — for  stating  that  the 
great  majority  of  cases  of  aneurism  in  that  city,  especially  in  hospital  practice,  arc 
met  with  among  those  of  foreign  hirlli.  Its  negroes  wouhl  also  seem  to  lie  particu- 
larly liable  to  the  disease. 

Aneurism  is  nucommou  in  the  East  and  West  Indies,  in  the  British  Provinces  of 
North  iVmcrica,  and  on  the  continent  of  Europe,  es[tociany  in  France,  Italy,  and 
Germany.  In  Gro.it  Brilain,  oti  the  contrary,  it  is  sullicicntly  frequent;  more  so, 
perhaps,  than  in  any  otht-r  part  of  the  glolie.  Aecurdin-i  to  the  report  i)f  the  regis- 
trar-general, it  appears  tliat  the  nnmher  of  deaths  frrun  aneurism,  in  Kiighind  and 
Wales  alone,  during  a  period  of  five  yefirs — namely,  from  ls:is  to  |S4'2 — was  ^'J3; 
being  an  annual  nverase  of  one  in  ohont  l.'S.I.IUH)  of  tiie  inhaliitants.  The  various 
liospitals  of  I^ondon  receive  every  year  a  largs^  numher  of  eases  of  this  disease. 
Tlie  people  of  Ireland  are  sanl  to  sutfer  more  frequently  from  aneurism  than  any 
other  race.     In  Egypt  anenrism  is  almost  unknown. 

The  cauKrH  of  aneurism  are  predisposing  and  exciting.  Of  the  former,  the  most 
constant,  and,  therefore,  the  most  important,  is  a  diseased  condition  of  the  arterial 
tissues,  usually  presenting  itself  tn  the  form  of  the  earthy  and  atheromatous  de- 
generations. These  degenerations,  hy  rendering  the  coats  of  these  vessels  prcter- 
natnrally  brittle  and  lacerable,  cajise  tiiem  to  yield  more  rennlily  under  tlic  impulse  of 
the  blood  and  the  various  extraneous  circumstances  which  have  a  tendency  to  stretch 
anfl  twist  them.  I  have  already  expressed  the  belief  that,  Intt  for  these  alterations, 
spontaneous  aneurism  would  he  almost  unknown.  -All  laborious  pursuits,  involving 
sitdden  and  viol^^nt  muscular  exertion,  powerfully  predis[)o.se  to  its  occurrent'C. 
Hence,  it  is  more  common  among  sailors,  and  those  wlio  aie  miu-h  accustomed  to 
athletic  exercises,  than  aurong  any  other  class  of  individuals.  Soldiers  sutler  nvnci\ 
le«s  fre(iiionlly  than  was  formerl}-  supposed.  Men  engaged  in  agricultural  pursuits, 
althongh  their  labor  is  often  severe,  are,  in  great  measure,  free  from  the  disease,  owing, 
doubtless,  to  the  wjfnt  of  liability  of  their  arteries  to  altnormal  deposits.  Popliteal 
and  femoral  anenrism  used  to  be  siifliciently  common  in  Great  Britain  among  post- 
boys, but  their  frequency,  according  to  Dr.  P.  II.  Watson,  has  much  diminished  since 
the  introihietion  of  railroads  has  replaced  this  class  of  persons.  Protracted  courses 
of  mercury,  a  83'philitie  taint  of  the  system,  ami  the  constant  and  inordinate  use  of 
ardent  spirits,  are  supposed  to  jiredispose  to  the  formation  of  anctirism ;  but  how 
far,  or  in  what  degree,  remains  to  he  <lemonstratcd. 

Endtolism  is  an  occasional  cause  of  aneurism,  especially  of  the  popliteal  artery, 
producing  first  obstruction  of  the  caliber  of  the  vessel,  antl  then  softening  and  e-x- 
paiision  of  its  coals.  Traumatic  anetirtsm,  as  the  name  implies,  is  the  result  of 
external  injury,  as  various  kinds  of  wounds,  incised,  lacerated,  piuictured,  and  gun- 
shot. Ronx  has  reported  a  case  in  which  an  aneurism  of  the  axillary  artery  was 
produced  by  the  pressure  of  au  cxostt»st.s;  and  Dr.  Thomas,  of  ("losmadeuc,  met 
with  a  similar  occurrence  in  the  popliteal  artery.  Dr.  Castle,  of  "Sow  York,  saw  a 
case  in  which  the  disease  was  developed  in  the  palatine  artery  l>3'  the  pressure  of 
the  plate  of  a  set  of  artificial  teeth. 

The  formation  of  aneurism  is  intbienccd,  in  a  remarkable  degree,  by  age.  Prior  to 
the  thirtieth  year  the  disease  is  extremely  nirc,  and  up  to  the  period  of  puberty  it 
is  almost  unknown,  even  in  the  aorta,  which  is  so  much  more  frequently  affecteil 
than  the  other  vessels.  The  greatest  number  of  cases,  by  far,  occur  Iwtween  the 
thirty-fifth  and  fiftieth  years;  a  good  many  cases  are  also  met  with  during  the  next 
Hecenni.<il  period  and  a  half,  but  after  that  time  the  malady  is  very  rare;  jirobably 
not  th.1t  tlie  predisposition  to  it  ceases,  but  because,  as  it  seems  to  me,  in  thcfiist 
place,  the  number  of  subjects  is  comparatively  small  ;  and,  secondly,  because  [jersons 
lit  this  age  are  much  less  exposed  to  violent  muscular  and  mental  excitement  than 
during  the  meridian  of  life.    That  this  supposition  is  true  is  rendered  highly  pro- 
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liable  by  the  fact  lliut  the  earthy  nnil  atheromatous  deposits  generally  exist  in 
greatest  abuudauee  in  aihuiired  life.  Tlic  jibseiiee  of  these  deposits  in  you iiij  suit- 
jects  readily  t'X|iL'iiiis  the  ruiity  of  ;iiieiirism  in  children  and  adolescents. 

Although  siJoiitamniiiH  aiieinlHin  in  i-nrly  life  is  very  uncommon,  examiilee  lure 
been  noticed  by  tliifereut  observers,  all,  aiijmrentiy,  referable  to  the  effects  of  eiulio- 
lisjn.  Mr.  S^vnie,  in  ]S44,  operated  upon  a  boy  for  a  popliteal  aneurism  that  had  iuiul« 
its  appearance  at  the  age  of  seven  years;  and  lie  alludes  to  two  other  instances  in 
which  the  disease  occurred  in  children.  Sir  Astley  Cooper  n)et  with  it  in  tiie  anterior 
tibial  artery  at  tlie  ai,'e  of  eleven  years;  Mr.  ilutcliiuson,  iu  the  arch  of  the  aorta  !it 
f'liir ;  .Mr.  Armitaife,  in  the  abdominal  aorta  at  r<evcn  and  a  half;  and  Dr.  Ogle,  in  the 
ulnar  art<;ry  at  seventeen.  Dr.  W.  S.  Cliureii,  of  London,  to  whom  I  am  indebted  for 
some  of  these  references,  has  jmblished  a  table  of  thirteen  cases  of  iutracrauial  aucu- 
riani  occurring  in  subjects  under  twenty  years  of  age. 

Tlie  immediate  cause  of  anenrisiu  is  rut»ture  of  thfl  coats  of  the  arteries,  in  eou- 
sequence  of  severe  muscular  exertion  undnly  Btreti-hinjj  these  vessels;   or,  as  m  llie 
case  of  the  aurta  and   its  larger  oJlsets,  an  inordinate  impulse  of  the  liloml,  iluring 
the  sudden   and  violent  contraction  of  the  left  ventricle  of  the  heart.     Tlie  vessels, 
weakened    by    the  degeneration   of  their  ti.ssnes,  and  deprived   of   tlieir  elasticity, 
readily  yield  to  the  forces  thus  aj)plie(l,  cnmuioidy  at  a  particular  point,  which  ia 
allerwards  cimverled  into  a  distinct  ]nil.s:itinjr  tumor,  generally  composed,  in  great 
measure,  if  not  exclusively,  of  the  exlern.nl  tunic  of  the  artery,  along  with  more  or 
les.s  of  the  circiimjaci'nt  cellular  tissue.     Sometimes  the  exciting  cause  of  the  disease 
is  ulceration,  but  .such  nn  ocenrrence  is  comparatively  rare,  especially  as  an  atfection 
unconnected  with  the  ciirthy  and  atheromatons  de|iosit.s.    This  process,  as  stated  in  a 
previous  .section,  should  not  be  confounded  with  the  cracks  or  lissures  which  so  often 
follow  upon  these  deposits,  inasmuch  as  tlio  latter  are  usually  the  result,  not  of  a 
vital  action,  as  in  true  ulceration,  but  of  a  mere  mechanical  one,  gr.ndually  etfected 
under  the  impulse  of  the  blood,  as  it  rushes  over  the  inner  coat  of  the  diseased 
vessel. 

Aneurism  occasionally  exists  simultaneously  in  several  arteries.  Thus,  it  is  by  no 
means  uncomiium  for  a  jtaticiit  to  have  one  tumor  of  this  kintl  in  the  a«irt«,  and 
iinolhcr  in  the  carotid,  sultLluvian,  poplileat,  femoral,  or  external  iliac  artery.  I 
have  seen  several  instances  of  the  coexistence  of  pojtliteal  aneurism  on  both  sides 
in  the  same  individual.  When  the  disease  atfects  a  consiilerable  number  of  arteries, 
it  constitutes  wh.-il  is  termed  the  tttieiiriitmal  diathftfu:  a  circutusitaiice  which  imijer- 
atively  contraindic-rtes  surgical  uiterference,  however  favorably  the  external  tumor 
may  \h'  situated  for  ojicration.  Weak,  sickly  jHTsons,  of  dej)raved  couistitution, 
ami  intemperate  habits,  are  the  most  cotumoii  subjects  of  this  <liatliesis.  Several 
remarkable  examples  of  this  predisposition  to  the  formation  of  aneurism  arc  upon 
record.  Pelletau  gives  one  in  which  the  number  of  tumors  was  upwards  of  sixty, 
anti  iu  another,  related  by  .1.  Cloipiet,  tlicre  were  more  thifli  two  hundred,  the  patient 
being  a  man  lilty  years  of  age.  The  aneurisms,  in  this  rnstaiico,  atl'eeted  nearly  all 
the  arti'ries  in  the  btidy,  but  they  were  most  numerous  in  those  of  the  exlremities, 
the  axillary,  brachial,  radial,  uhiar,  femoral,  popliteal,  tibial,  an«l  peroneal  being  all 
closely  Btutldcd  with  them. 

iSometimes  two  aneurisms  form  iu  close  contact  with  each  other ;  and,  the  fact  not 
being  recognized  beforehaml,  may,  in  the  event  of  an  operation,  cause  so  rnnch  cni- 
barrassment  in  liie  attempt  to  i>aHM  the  ligature  as  to  necessitate  its  ab.'\ndonniont. 

Men  snlfer  from  anetirism  more  frequently  than  women,  but  in  what  precise  pro- 
jvortinn  is  not  <k't«rmined.  The  (piestion  has  hitherto  engaged  but  little  attention, 
and  it  is  olivious  that  it  can  only  be  tlecided  by  the  analysis  of  a  much  larger  nuuil»er 
of  case.s  than  have  yet  been  adduced  for  the  purpose.  It  has  been  alleged  that  the 
^relative  frequency  of  carotid  aneurism  in  the  two  sexes  is  nearly  equal,  and  the  oc- 
irrence  has  been  attempted  to  be  accounted  for  on  the  supi)osition  that  the  arteries 
-fjf  the  neck  of  the  female  are  nearly  as  much  exposed  to  all  kinds  of  violence  and 
muscidar  exertion  as  tliose  of  the  male.  Little  contidence,  however,  can  1»e  placed 
in  such  opinions;  for.  bef(»re  we  can  receive  them  as  true,  we  must  lie  satisUeu  titnt 
the  dise.ise  is  as  common  in  women  as  in  men,  which  1  am  very  oei-lain  it  is  not. 
Mr.  Crisp,  in  his  excellent  work  on  the  diseases  of  the  arteries,  states  that  of  551 
cases  of  aneurism  of  all  kinds,  more  than  seven-eighths  occuried  in  men. 

Having  long  been  impi-esised  with  the  belief^  founded  upon  numerous  dissections, 
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that  the  rlifTerpticc  in  the  relative  frequency  of  nnnnrism  in  the  two  rcxi-s  wns  due, 
not  to  any  tliiR'rence  fii  their  occupation,  but  to  tiu'  dilTtirciiot,-  in  thv  relntivi!  fre- 
quency of  the  earthy  and  fatty  (leErcnersitifMis  of  the  arttiries,  1  was  indiicwl  to  insti- 
tute a  8])ecial  inquiry  iilto  the  subjei't,  and  am  gratitu'd  to  be  able  t(»  say  that  nay 
Mcws  are  fiilly  conflrraed  by  the  stalenienta  of  Dr.  I>.  Ilayes  Agnew,  Dr.  C.  E.  leaaes, 
T.  G,  Hicliardson,  and  J.  B.  S.  Jackson.  The  testimony  of  these  leachevs,  all  well 
known  as  able  and  ex])erieneed  practical  anatomists,  tends  to  show,  iudis[)iil;«bly, 
that  females  are  miieh  less  subject  to  chronic  disease  of  the  arteries  of  every  desorii>- 
tion  than  males.  Neither  their  inforrantJon,  however,  nor  my  own,  is  such  as  to 
enable  me  to  determir»e  the  relative  proiwrtion  of  these  degenerations  in  the  two 
foxes,  in  .1  given  numlier  of  cases ;  but  that  it  eorrespoiids  very  closely  with  the 
difference  in  tlie  nnmber  of  cases  of  aneurism  is,  I  think,  fully  established. 

If  wliat  is  here  said  be  trnc,  it  follows  that  the  o[iiiiion  wjiicii  aserilies  tlie  greater 
freijueiiey  of  spontaneous  auenrism  in  males  than  in  femnles  to  their  niure  laborious 
occupation,  their  more  intemperate  habits,  and  their  greater  exposure  to  all  kinds 
of  disease,  is  entirely  untenable,  and,  therefore,  unworthy  of  confldcnee  Women, 
it  is  true,  are  not  sailors,  carpenters,  blaekaraiths^  or  hod-earriers,  but  iu  many  {>art8 
of  the  world  tliey  are  tillers  of  the  soil,  and  engaged  iu  almost  every  variety  of  pnr- 
euit  calculatetl  to  rupture  the  arterial  tunics  if  they  were  in  a  serious  slate  of  dis- 
ease, such  as  we  so  otlen  meet  with  iu  the  other  sex. 


2.   VARtETIES  OF  ANEURISM. 

True  anmrism  presents  itself  under  two  varin'ties  of  fnrm,  differing  from  oju-li  other 
materially  in  their  appearance  ami  mode  of  formation,  altlioiigh  their  essential  symp- 
toms and  effects  are  usually  perfettly  similar,  if  not  identical.  These  two  varieties 
fire  the  tubular  and  the  sacciform,  terms  which  are  sullicienlly  ex(u*c8sive  of  Lireir 
general  conformation.      Kaeh  consists   of   one  or 

more  of  the  arterial   tnnics,  and   forms   a  tumor,  Fig.  287. 

which,  m  time,  is  capable  of  exerting  the  most  in- 
jurious effects  upon  the  neighboring  structures,  and 

of  pausing  the  death  of  the  patient.     The  diffused 

jRneurism,  properly  so  called,  is  always  the  result 

K>f  .1  <liseased  condition  of  the  circumscribeil,  fspe- 

^ialiy  of  the  saccidateii. 

The  »acci/orm  mriefif,  fig.  287,  is  by  far  the  more 

common  of  the  two.     It  essentially  consists,  a»  the 

Siaine  <lenoles,  in  the  formation  of  a  pouch,  bag,  or 

eae,  Connected  Avitb  the  side  of  the  affected  artery. 

in  the  tubular  variety  the  tumor  is  formed  at  tlie 

«xpen.ee  of  the  entire  circumference  of  the  vessel ; 

in  thif*,  on  the  contrary,  it  occupies  only  a  limited 

portion  of  it.    The  arteries  most  liable  to  sacciform 

aneurism   are  the  aorta,   [»!irtienlarly   its   thoracic 

Kiivision,  the  popliteal,  femoral,  innominate,  carotid, 
and  subclavian.     The  number  of  tumors  is  subject  SMcuiaied  ADenii«m. 

to  considerable  <liverssty ;  cases  have  been  reported 

in  which  there  were  so  many  as  to  constitute  a  gonnine  aneurismnl  diathesis,  nenrly 
all  the  principal  arteries  in  the  body  being  more  or  less  implicated.  In  general,  how- 
ever, there  is  only  one,  althoitgli  others  may  be  dcvelojied  during  its  progress,  'riius, 
it  occasionally  happens  in  po|i!ittjd  ttiuMirism  tlutt  an  aneurism  forms  in  the  aorla, 
tlie  carotid,  or  in  the  jjopliteal  artery  of  the  oji|)ositi>  side. 

The  saceifonn  aneurism  is  ca|iaole  of  assuming  a  great  variety  of  f(U*nis  ;  the  most 
common  is  the  globular  or  ovotdal ;  i"  rJifc  ca.ses  it  is  conical,  elongated,  or  irregu- 
larly flattened,  like  a  shot-pouch.  Much  <liversity  also  obtains  in  regard  to  its 
diraensions;  thus,  while  in  some  instniu'fs  it  is  hardly  "d'the  volume  of  a  hazelnut,  in 
others  it  is  a.s  large  as  a  fist,  or  the  head  of  the  pnlient ;  in  general,  however,  it  does 
not  exceed  a  hen's  egg.  or  a  meditim-sizi'd  orange.  The  largest  aneurisms  of  this 
kind  are  usually  found  in  the  aorta,  and  in  the  popliteal,  iliac,  and  iruiominate  artc- 
riea.     The  attachment  of  the  tumor  to  the  artery  is  commonly  effected  by  a  narrow 
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Aoeariaui  of  the  Aorta:  tti«  greater  part  of 
Ike  Sao  bnlug  mitxl  Willi  clot',  iiu<l  tbo  Apor- 
nira  of  Coiniiiunlcntlvu  bolug  aiuiill. 

or  evt'11  fit  one  of  its  extremities. 


footstalk ;  but  cases  occur  in  ^liich  it  takes  plftK 
by  a  broad  and  extended  biise,  and  it  is  thon  U'A 
unti.snal  tor  the  arliTy  to  sutTor  soriuuit  coaijirvs- 
siou  during  thf  |irogrt;ss  of  the  disease. 

Tile  orifn't^  of  i.-on]iniinii-ntion,  tig.  288,  betwwn 
the  sac  and  the  artery  varies  Ln  different  prf|i:i- 
rationa.  Wlieii  the  tumor  arises  by  a  narrow  font- 
stalk,  the  opening  is  usually  pro|)ortionately  stniill. 
witli  smootli  and  wt'll-dttined  margins.  When.'m 
the.  other  linnd,  it  is  iiltaclied  liy  a  broad  li.isislln; 
aiK'rtiuv  i:>  always  much  larger,  and  its  o«lgis9ii 
also  more  u-rugular,  sometimes,  indeed,  qviile 
slireddy  ami  ragged,  as  if  they  had  lieea  torn. 
The  situiilioii  of  the  orifice  is  commonly  luwaifi-* 
the  centre  of  the  sac,  but  it  may  be  Ht  out-  siile, 
The  form  of  the  openmg  is  extremely  variable, 
and  mbuit-s  of  no  si)ecilJc  destriptiou.  la  the  curly  btage  of  the  disease,  aiul  ia 
nearly  all  eases  where  the  tumur  is  small,  tlie  orifice  is  of  a  rounded  ov  c-iieular  cou- 
figuration,  while  in  cases  of  an  opposite  character  it  is  generally  more  or  less  irregu- 
lar. Tlie  intL-rrial  and  middle  tunics  may  tcrnunate  abruptly  at  the  margins  of  ibt 
oj)ening  of  communicrilion,  or  they  may  extend  into  the  cavil}'  of  the  sac,  and  Ihua 
servo  to  give  it  a  partial  lining. 

Tbe  sac  generally  consists  simply  of  the  external  tunic,  the  inner  and  middle  har- 
ing  iriveii  way  eitlMT  [niur  to,  or  during,  the  develnpment  of  the  disease.  The  first 
thing,  in  lot;!,  tliat  coiiHiionly  happens,  in  all  siitli  cases,  is  the  destruction,  by  ulce^ 
alioii  ur  some  other  disorder,  flrst,  of  the  internal,  and,  soon  after,  of  the  middle 
layer  of  the  artery,  leaving  thus  a  kind  of  crevice,  wliich  gradually  enlarges  nuder 
tin-  mJlueuoe  of  tlie  impelling  column  of  blood,  and  thus  ])eruiit8  the  corresponding 
])ortiou  of  the  vessel,  now,  <)f  course,  greatly  weakened,  to  be  converted  into  a  pouch. 
This  pouch,  usually  called  the  aneurismal  sac,  is  then  originally  composed  exclusively 
of  the  external  coat  uf  the  allccted  vessel,  the  other  8trata  terminating  abruptly  at 
the  margin  of  the  opening  of  commuiucation,  neither  of  them  being  prolongeil  iolo 
its  interior.  But  this  poucli  would  l«  very  weak,  and,  consequently,  ill  adapteti  lo 
willislaud  the  shock  of  the  lilood  as  il  rushes  into  its  interior,  if  it  were  not  strength- 
ened by  adventitious  aid,  derived  fmni  interstitial  deposits  in  the  surrounding  eulbt- 
lar  tissue.  \Vc  accord iuglj*  (ind  that  nature,  ever  on  the  alert  to  save  the  part  and 
system,  is  prompt  in  supplying  the  required  relief  Uy  setting  up  inflammation  and 
pouring  out  plastic  matter,  tmlh  in  the  substance  of  the  sac  and  in  the  neighltoring 
structures,  thereby  thoroughly  gluing  them  together,  nl  the  same  time  that  they  are 
greatly  inci cased  in  thickness  and  density,  and  thus  enaltled  more  effectually  lu 
resist  the  effects  of  tlie  ever-hcatiog,  dashing,  and  tumultuuns  sanguiueuus  cunneat 
within.  Such  aid,  then,  is  wise  and  lu-cdful,  and,  fortunately,  always  comes  in  pUy 
at  an  early  stage  of  the  disease,  the  lai-eration  of  the  inner  and  middle  tunics  of  the 
artery,  and  the  pressure  of  the  blood  against  the  tumor,  heing  suflicient  causes  of 
inflammation.  When  the  |jeriostenm  contributes  to  the  formation  of  the  sac,  as  it 
occasionally  does  in  aneurism  of  the  Lhoraeic  aorta,  tlie  walls  of  the  tumor  maj-  be 
partly  earthy,  or  even  parti}'  osseous. 

Although  the  sac  is  generally  c-omposcd  of  the  outer  tunic  alone,  cases,  neverthe- 
less, oecasioniilly  oeem*  where  it  consists,  in  the  firsf  instance,  exclusively  of  the 
inner  coat,  the  other  two  liaviiig  given  waj*  That  such  an  arrangement  is  excvtfl- 
ingly  infre(\uent,  is  proved  by  the  fact  that  many  surgeons  of  large  experience  have 
warmly  contested  the  ])ogsibilily  of  its  existence.  Hatler  and  Ins  contemporaries, 
however,  met  with  umlunbled  (-ases  of  it,  and,  in  more  recent  times,  it  has  been  wit- 
nessed by  Breschet,  liiijmylrcn,  and  other  obscjvcrs,  who  have  given  particular 
descriptions  of  it.  One  ground  for  assuming  that  this  form  of  aneurism  cannot 
occur  is,  tliat  it  has  never  followed  the  numerons  attem|)ls  that  have  been  m.ide  to 
])roiliice  it  in  the  inferior  animats,  by  exposing  the  carotid  artery  and  dissecting  oil 
its  outer  and  middle  tunica.  In  every  exixriracnt  of  this  kind,  the  dcnuiled  mem- 
brane maintained  its  integrity,  and  the  breach  was  speedily  repaired  liy  a  free  de- 
posit of  plastic  matter  There  is,  however,  no  analogy  itetwcen  a  sound  and  . 
liiseascd  artery,  an<l  this  fact  shonbl  Iw  borne  in  mind  in  the  discussion  of  tbe  siil- 
ject.     When  the  outer  and  middle  tunics  are  destroyed  It}*  ulceration,  at*  they  aJwa}f> 


CHAP.   T, 


VARIETIKS    OF    ANEfBlSM. 


711 


Fig.  289. 


inu«t  be  in  sueh  a  rase,  not  nipidl^-,  but  slowly,  it  is  not  rlifTiciilt  to  suppose  that  tlu- 
inner  tnombrant;  may,  at  the-  itijuivd  and  weakeneil  |>i\rt  of  the  vcsst'l,  bi>  made  to 
bulge  across  the  opening,  in  tlie  fcnin  of  a  thin,  transbicetit  cysl.  Intei'stitia!  deposits 
troidd  soon  anl  in  stren^jithening  tlio  eyst,  although  ere  long,  and  before  it  has  ae- 
quire<l  any  eonsitleiable  bnik,  it  would  be  cdUigrd  tn  yield  to  tlie  rcsistlci^s  im[>ii!se 
of  the  blood  witliin.  IlaUer  has  desL-iibed  this  variel}-  of  aneurism  under  the  term 
liernia  of  the  inner  coat  of  the  arteries. 

Cases  in  wliich  the  sac  consists  of  tlie  outer  and  inner  eoats  of  the  artery,  the 
middle  having  tieen  destrnjx'd,  allhonj^U  ^dso  exeeedingly  infrei}ucnt,  are  more  com- 
mon than  tliose  in  whieU  it  consists  of  the  internal  Inntc  alnnn.  Sueh  an  arrange- 
ment is  oeensionally  obsorved  in  aneurism  of  the  carotid,  fetnoraf,  and  popliteal 
arteries;  but,  in  time,  the  lininsj  mi-mbrane  is  sure  to  give  way,  leaving  thus  the 
cyst  composed  of  the  outer  coat  and  of  the  surrounding  tis-sues,  as  in  the  ordinary- 
form  of  saectdated  aneurism. 

The  sac  varies  in  thickness  in  ditferent  eases  and  under  different  circnrastftnces, 
from  the  fourth  of  a  line  to  the  fourth  of  an  inch.  It  i.s  often  n  lunrkably  tongh, 
anti,  in  ca.ses  of  lonj;  standing,  it  is  tieneraUy  c>•m|)l»^ed  of  several  distinct  strata, 
of  a  grayisii,  wliitisli,  or  drab-enlured  aspect,  cmsisting 
of  fibres  which  iider-^ect  eacli  oilier  in  every  conceivable 
direction.  The  outer  surface  <vf  (he  ttnnor  is  rouj^li  and 
sbrwldy;  t!ie  intcniul,  on  the  contrary,  is  smooth  and 
polished,  only,  however,  as  a  general  rule,  in  its  earlier 
stages,  for  in  time  it  also  becomes  rougli,  and  is  fuially 
inerusted  witl>  fibrinous  matter.  Notwithstanding;  the 
thickness  of  the  anenrismal  sac,  and  the  cfforis  which 
nature  makes  to  sucn<rthen  il,  it  frradually  dilates,  as 
in  fig.  289,  under  the  impulse  tif  tire  iidluwitiyj  column  of 
blood,  and  at  tenyth,  after  the  lapse,  j)erh;i[>s,  <.if  several 
months,  manifests  a  disjmsilion  to  yiehl  at  i»ne  or  more 
points,  very  ranch  as  an  abscess,  the  activity  of  the  al>- 
eorbent  vessels  cxeeeiling  that  of  the  capillary. 

The  sacciform  aneurism  always  contains,  even  Ht  an 
early  period  of  its  formation,  fbrinovs  vunvi'eiioni^,  the 
presence  of  which  eonstitntes  one  of  its  most  interesting 
and  important  features,  as  they  are  evidently  designed 
not  only  to  strengtlieu  the  tumor,  but  to  aid  lu  its  oblite- 
ration, and,  cansequently,  in  the  production  of  a  perma- 
nent cure,  although  such  an  event  is  extremely  rare. 
In  their  arrangement,  these  clots  are  always  concentric, 
not  unlike  the  layers  of  an  onion,  one  being  jtiled  uj>on,  and  olosel}-  connected  to, 
another.  Their  cobu*  and  ilcnsity  vary  acconling  to  the  period  of  their  fonnatton, 
the  ohler  being  nsuidly  of  a  j»;de,  yellowish  a[ipearance,  and  of  a  firm,  fibrous  con- 
sistence, while  those  tliat  are  of  a  comparatively  recent  date  exhibit  very  much  the 
aspect  and  consistence  fd'  a  common  heart  clot.  Their  thickness  ranges  liom  the 
fourth  of  a  line  to  that  of  a  sheet  of  paper,  their  ntiinljer  being  ofleu  imujense, 
thousands  existing  in  a  tumor,  perhai*s,  not  larger  than  an  ortHnary  fist.  That  thi.'se 
concretions  arc  organized,  at  least  in  many  cases,  is  evinced  by  their  intimate  adhe- 
sion, not  only  to  eacli  other,  but  also  to  the  inner  surface  of  the  sac,  by  their  extra- 
ordiuar}'^  density,  and  by  their  yellowish  hue,  which  contrasts  most  strikingly  with 
that  of  recently  de[<osited  fibrin  and  coagulntetl  blood.  These  circumstances  show 
that  those  lamelhe  undergo  nuisi  inrportant  changes  after  they  have  been  deposited  ; 
that  absorbent  vessels  are  busily  engaged  in  cHrr;jijig  a»vay  the  serum  anrl  cohniiig 
matter  of  the  lilood,  and  in  solidifying  the  fibrin  after  it  has  been  extricated  fiom 
the  general  mass;  wliilo  the  successive  dcvelojiincnt  of  concretions  clearlj*  denotes 
that  the  process  is  as  much  a  vital  as  a  inccliaiiical  one.  No  arteries  and  veins  have, 
I  believe,  3'et  been  demonstrated  in  tlicm  ;  but  that  sui-li  vessels  are  always  [irescnt — • 
often,  indeed,  in  great  numlit'rs — in  cases  of  long  standing,  does  not  admit  of  anj' 
reasonable  doubt.  We  may,  therefore,  look  upon  these  clots  as  exceedingly  inter- 
esting structures,  caiiable,  after  a  certain  period,  of  maintaiinng  a  kind  of  indepen- 
dent existence.  Their  (jrimary  object  evidently  is  to  strengthen  the  aneiirismal  sac, 
and,  nnder  favorable  circumstances,  to  fill  it  up,  so  as  to  eti'cct  a  radical  cure.  Wliat 
adds  to  the  force  of  this  conclusion  is  tlie  fact  that,  when  a  cure  of  this  description 
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has  been  effectccl,  the  tumor  is  gradually  brought  under  the  influence  of  the  absorheni 
vessels,  by  whiclr  il  tiltiniately  entirely  distippears,  with  tlie  exception,  |>erhap8,  of  a 
little  nodule  not  larger  than  a  pea,  and  just  sufUeient  to  indieiUe  the  lornier  site  of 
the  disease.  It  is  proper  to  statu  tliat  the  recent ly-formed  strata  of  an  aueuridmal 
sac  are,  in  general,  very  imperfertly,  if  at  all,  organized;  they  are  certainly  not  vas- 
cularized  and  fiirnislied  with  absorbeals. 

How  are  these  aneujismal  couerelious  forrned?  Upon  this  subject  there  still  cxistt 
some  contrariety  of  seutiinent.  ilosl  paihuiugists,  however,  suppose,  and  very  cor- 
rectly, as  I  think,  thai  tlicy  are  de|)usited  from  the  bluo<l  us  it  sweeps  over  the  inner 
surface  of  the  sar,  during  whicii  ninre  or  less  of  its  fibrin  is  disengaged,  while  tli« 
other  elements  cjf  the  fluid  are  sent  folward  tu  mingle  with  the  current  in  the  ntfecte*) 
artery.  This  n])iniou  <lerives  [ilausibilitj'  from  the  fact  that  the  development  of  these 
strata  always  proceeds  most  rajiidly  when  there  is  a  comparatively  smjUl  orifice  of 
communication,  witli  a  languid  state  of  the  systemic  and  of  tlie  aneurisraal  circulation. 
It  has  been  conjectured  that  the  clots  had  their  origin  in  an  etlusion  of  plastic  matter, 
suc-h  as  occurs  in  iujurie«i  and  ordinary  intlnmniatioii ;  but  for  such  a  view  I  can 
myself  perceive  no  just  ground,  as  it  is  imposs-ible  to  «liscover  the  sligjitest  similarity 
between  the  two  pmcesses  The  act  of  formation,  as  stated  in  the  preceding  para- 
graph, is  both  a  mechanical  ami  a  vital  one;  mechanical,  as  lar  as  the  mere  (separa- 
tion of  the  fibrin  from  the  blood  is  cotiecrncd;  vital,  as  it  respects  the  decolorizutioa, 
condensation,  aud  intiniati'  adhesion  of  the  concretions. 

'riiu  tiibidar  aneurism  is  extremely  rare;  it  is  observed  principal!}'  in  the  aortA 
and  its  larger  branches,  especially  the  iunomioate,  carotid,  and  iliac,  and  consists  in 

a  iiniforiti  dilatation  of  the  vessel,  uisnally 
composed  of  all  its  tunics  in  varjing 
degrees  of  alteratioit.  In  its  shape,  the 
tumor  is  cominoni}-  somewhat  s|iindle- 
like,  and  hence  it  is  often  descril>e<l  under 
vhe  name  of  fusiform  aneurism ;  the  terra 
cyliiulroiil  has  also  been  applied  to  it.  as 
its  conformation  occasionally  partakes 
stiungly  of  that  ehamcler.  The  word 
tubular,  however,  is  more  expressive  of  its 
appearaitce,  aud  I  therefore  adopt  it  in 
preference  to  any  other.  The  annexed 
drawing,  fig.  '290,  from  a  specimen  in  my 
col  lection,  alfords  a  good  idea  of  this 
variety  of  the  disease. 

The  size  of  the  tul>ular  aneurism  rariet 
from  slight  increase  f»f  the  normal  diameter 
of  the  vessel  to  a  tumor  capable  of  ri-ceiv- 
ing  a  large  fist.  When  it  occupies  the  arch 
of  the  aorta,  it  nften  projects  u|i  into  the 
neck  so  as  to  fuiin  a  prominent  swelling 
above  the  stenuiin,  admitting  of  satisfac- 
tory' cxamiiLatioii,  buth  by  touch  and  aus- 
cultation. The  distance  l)etwecn  the  nxiis 
of  the  carotid  arteries  is  greatly  increase*!, 
and  the  aueiiri.sm  cfncrally  eiicroachea  seusibly  upon  the  heart.  In  nciirly  every 
instance  its  lcnj;th  cunsiderably  exceeds  its  diameter.  The  dilatation  of  which  it 
consists  seldom  terminates  ahriiplly,  but  is  lost  by  insensible  degrees  in  the  vessel 
above  and  bebnv,  thus  giving  the  tumor  the  appearance  of  two  cones  united  at  their 
bases.  In  the  smaller  arteries,  as,  for  example,  the  innominate,  the  aneurism  some- 
times involves  the  whole  length  of  the  vessel. 

The  structure  of  the  tubnlar  aneurism  is  usually  made  up  of  all  the  tunics  of  the 
affected  artery,  in  a  notable  stale  of  alteration,  of  which  hypertrophy  constitutes 
the  most  striking  feature.  In  two  remarkable  specimens  in  my  collection,  the  dif- 
ferent tunic«  are  iiumensely  Ihickeneil,  and  increased  in  strength  and  density,  the 
etfect,  evidently,  of  htng-eontiuued  interstitial  deposit*;  they  both  «.K-cupietl  the  arcD 
of  the  aorta,  extending  as  far  as  the  root  of  that  vessel,  and  were  taken  from  nialti 
subjects  upwards  of  fifty  years  of  age.  The  lining  membrane  has  lost  its  while  and 
glossy  ap|Kfarance,  and  has  been  replaced  by  a  thick,  opaque,  and  rugose  structure, 
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iiug  none  of  tUe  properlii's  of  the  original  texlure.  Ihv  niititUe  coat  is  iit  least 
It'ii  tuuL'tJ  as  thick  as  uatuml,  very  strong,  elastic,  niid  depjivv^l  of  its  yellow ibli  ime; 
the*  outer  one  in  also  greatly  cii:ingei I  tii  its  appcsir.tiac,  being  remaikalily  *.liung, 
thick,  and  firm.  !No  evideiiuj  ulialever  exisla  h\  any  of  tLe  tunics  of  llie  eurlby, 
atheioiuutous,  «)r  fatty  degeneniliuii.  * 

From  a  careful  exaiuiiiatiuu  of  this  form  of  aneurism,  it  appears  to  ine  to  consist 
!€ssenlially  in  a  dilatation  of  the  caliber  uf  the  artery,  with  hy|>ertru|iliy  of  its  dif- 
ifereiit  tunics.  The  lirst  step,  prohulily,  iji  it's'  formation  is  cluonic  iuflammation, 
caubing  weakness  of  the  walls  uf  the  vessel,  and  iinifurm  enlargement  of  its  diameter. 
By  auil  hy,  however,  as  the  dilatation  increases,  the  coats  become  strengtheutd  in 
•every  direction  by  interstitial  deposits,  and  it  is  ilm;^  that  a  tninor  is  at  letigth  foi-med, 
;Cap:il)lc  «if  olfering  great  resistance  to  the  inipidse  of  the  blood.  It  is  owing  to  this 
)BU})«radditi<in  of  mailer  tlntt  the  tnbnltir  aiienrisin  so  sehloni  gives  way  b^'  rupture; 
a  circumstance  in  which,  as  well  as  in  several  «Hhers,  it  differs  remarkably  from  the 
sacciform  variety  of  the  disease. 

It  is  not  to  be  supposed,  from  what  precedes,  that  this  form  nf  anrtirism  always 

consists  of  the  ditlerent  tunics  of  the  aflected  firtery  j  this  is  umpiesliunalily  true  in 

most  coses,  but  we  now  and  then  meet  with  an  in- 

stauco  in  which  the  lining  membrane,  and  perlmps, 

itlso,  the  middle  layer,  are  partially  deficient,  thus 

tausing  irregularity  lit  the  dilatation,  unless,  a.s  occn- 

;fiioually  happens,  the  defect  is  atoncnl  for  by  placitio 

deposits.      Indeed,  the  retention   of  nil  tlie  tunics 

voidd  seem  to  be  an  essential  condition  to  th<?  for- 

'  Illation  of  the  true  tubular  nncuiism;   if  the  inner 

ond   middle  lamiila^  Ihj  destroyed,  even   to  a  small 

extent,  the  bhwid   will   dilate  the  vessel  nnequally, 

and  inevitably  give  rise  to  a  sacculated  ttiniur.    It  is 

I  in  this  way  that  rnu}'  be  explained,  the  occasional  co- 

I  existence  of  the  two  forms  of  tlte  malady. 

,     The  tubular  aneurism  is  remarkable,  besiilos  some 

of  the  characters  already  pointed  out,  for  the  absence 

•  of  fibrinous  concretions,  which  are  so  common  in  the 
»Bacciforin  ;  and  the  circumstance  maybe  em]iloyed 
^  nn  additiiiual  evidence  of  the  correctness  of  the 
'friew,  so  long  and  so  generally'  entertained,  tiiat  the 
formation  of  these  stdistauces  takes  phice  directly 
from  the  circulating  flui<t,  and  not,  as  some  have  con- 
lecturcil,  as  nn  effect  of  the  deposition  of  plastic 
ftuatter,  consequent  upon  inJlaminatiou.  If  Ihe  dc- 
^•elojjnicnt  arose  in  the  latter  way,  it  ought  to  he  of 
Irequeut,  if  not  of  constant,  occurrence,  inasmncb 
as  the  inner  coat  of  the  atfectcd  arterj'  is  seldom 
jentirely  fre<'  from  inflammation,  and  would  thus  af- 
ilbrd  a  large  surface  for  tlie  elfusion  of  fibrin  ;  but 
fevery  one  who  has  ever  examined  a  specimen  of  tiibu- 
llar  aneurism  knows  how  extremely  rare  it  is  to  lind 

•  its  Walls  incrustcd  with  anything.  In  the  annexed 
'sketch,  fig.  201,  from  Ilodgstni,  a  tubular  aneurism 
'  is  seen  to  be  occupied  l»y  concretions,  with  a  central 
>  canal,  which  preserved  the  continuity  of  the  vessel, 

and  til  us  maintained  the  circulation.     The  stratifi- 
cation appears  to  have  been  very  perfect. 

A  tlijf'uift'd  aneurism,  as  it  is  termed,  is,  strictly  speaking,  nn  outgrowth  of  the 

circumscrilved  variety,  especially  of  the  sacciform,  which,  during  the  progress  of  its 

develoi>raent,  ii^  liable  to  give  way  by  the  partial  destruction  of  its  sac,  followed  by 

an  escape  of  bhtfxl.     The  iminediati;  cause  of  such  nn  occurrence  is  ulceration,  gan- 

I  grene,  or  rupture,  the  eflTect  of  miiscuhtr  exertion,  violent  canliac  imitulse,  or  severe 

'  compression.     It  is  thus  that  an  aneurism,  originally  quite  small,  and  distinctly  cir- 

'  cumscribed,  may  eventually  iH'come  difTused  and  of  enormous  dimensions,  the  blood 

I  being  more  or  less  extensively  infiltrated   into  the  surrounding  tissues,  separating 

em  from  each  other,  ami  tlins  adding  greatly  to  the  patient's  sufTering,  as  well  as 
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to  bis  jK'iil.     Tbis  hicoinlarv  occuneiice  usually  lakes  plate  laic  in  ibe  ativwuvl 
al&Qii  of  the  disease,  I'l uu»  gictcluul  wcakuuiiig  ol'  Ihe  8i\c  by  tbi*.  pressure  of  its  mi- 
tents,  or  by  the  pressure  ol"  llie  parts  arouml,  leading  eilber  to  riipturo  or  ukcraiiuu. 
Only  a  suiall  quantity  of  blood  Uiay  «.'s*.a|rtj  in  tbe  lir&t  instance,  and,  if  it  bliuuKl 
I'oagulnlc  very  tirmly,  tbe  clot  so    fornieil    maj",  for  a  liiue,  serve  as  an  L'tTtdiial 
barrier  against  further  loss.     Most  generally,  however,  the  ellusiou  is  great  lunl 
rapid,  and  local  suOeriug  prof>orlionateiy  imminent.     The  newly  estravasatetl  hkxA 
in  Boroetimes  intvnuixed  with  fibrinous  concretions,  especially  such  as  are  of  more 
recent  formation  and  have  not  yet  become  firndy  adherent  to  each  otiier  and  to  llie 
Rides  of  the  sac.     However  this  may  be,  it  usually  speedily  coug^uiates,  grndually 
increases  in  consistence,  ami  ultimately,  perhaps,  even  undergoes  a  certain  de^ret 
of  organization,  more  partienlarly  if  the  patient  surviAes  the  acci<lciit  for  auvrmi. 
si<lcrable  length  of  time.     Meanwhile,  the  structures  among  Tvliich   the  bl<Hni  li« 
iieen  extravasatod  l»ec'ome  stitl",  inflamed,  and  infiltrate*!  with  serum,  while  tli'' 
nial  pouch  itself  is  incrusted  with  plastic  matter;  an  arrangement  eWdenlly  tl- 
to  protect  the  sac,  and  to  prevent  it  from  breaking  at  once  through   its  ■ 
Eventually,  however,  if  life  be  not  worn  out  by  pain  and  irritatiou,  the  tumoi    ; 
to  give  way  by  ulceration,  gangrene,  or  rupture,  followed  more  or  le«s  speedii;  liy 
death. 


3.   SYMPTOMS  or  ANEUIII8M. 

The  symptoms  of  aneurism  exhibit,  as  might  be  supposed,  rotich  diversitj',  tlie 
principal  circumstances  which  influence  them  l>eing  the  nature,  seat,  and  age  of  the 
tumor.  Hence,  in  order  to  eompreheud  the  subject  thoroughly,  it  must  bo  eludid 
with  special  reference  to  these  points. 

In  spontaneous  aneurism,  usuaDy  dependent  upon  rupture  of  the  coats  of  M 
firterj",  the  patient  is  often  ap]irisid  of  the  commencement  of  the  disease  by  tli* 
occurrence  of  a  sharp  pain,  not  unlike  that  produced  by  an  electrical  shftck;  lit' 
feels  as  if  he  had  received  a  sisiart  blow,  and,  perhaps,  turns  to  see  who  inflicted  it. 
Occasionally,  also,  he  is  conscious  of  something  having  suddenly  given  wnv— In' 
may  even  have  heard  a  slight  noise — and  on  examining  the  part,  a  small,  puls-itiiii' 
tumor  is  found.  Upon  beujg  interrogated  as  to  the  cause  of  the  accident,  lu-  will 
Usual!}'  state  that  it  look  place  while  he  was  engaged  in  some  severe  bodily  cxit'i"". 
as  leaping,  running,  liftii)t»,  or  coughing.  But  the  origin  of  the  disease  is  »> 
rally  thus  marked;  in  the  majnrity  of  cases,  in  fact,  the  patient  has  no  > 
perception  of  its  occurrence,  and  he  is  only  apprised  of  its  existence  by  detrive*: 
not,  perhaps,  until  it  has  already  made  serious  progress.  Such  an  event  will  k' 
particularly  apt  to  ha]i|ien  when  the  lesion  consists  essentially  in  a  dilated  con- 
dition of  the  arterial  tuinca,  unattoiidcd  with  rupture,  as  it  is  then  often  extrcHM-ly 
stealthy  in  its  mode  of  uivasion.  In  traumatic  aneurism,  on  the  contrary,  the  cli»r- 
notcrislic  symptoms  ordinarily  show  themselves  immediately  after  the  receipt  of  llie 
injury  of  tlie  vessel  upon  which  the  disease  is  situated. 

The  aneurismal  ttimor  is  usually  quite  small  at  its  commencement,  not  cscc* 
perhaps,  the  volume  of  a  fdliert,  a  small  bickory-nut,  or  an  almond:  by  dcgr 
however,  it  augments  in  size,  aud  may  ultimately  acquire  a  bulk  equal  to  thfili 
man's  fist,  or  even  of  an  adult's  head.  In  its  form  it  may  be  globular,  elougatl 
ovoidal,  conical,  fusiform,  or  cylindrical;  or  so  irregular  as  to  defy  descripiifl 
However  this  m.iy  be,  it  is  a  living,  beating  turaor,  rising  and  esfKinding  syat'''' 
nously  with  the  contraction  of  the  left  ventricle  of  the  heart.  Its  pulsations 
oflen  perceptilile  at  the  distance  of  a  number  of  feet,  especially  in  strong,  plethfl 
BuVijects,  and  arc  always  increased  in  force  and  frequency  by  whatever  has  &  tende 
to  excite  the  general  circulation.  It  irai)art9  a  distinct  impulse  to  tbe  hand,  ris 
and  falling  as  the  blood  enters  and  passes  out;  it  is  soft  and  elastic,  and  in  its  earl 
stages  permits  itself  to  Ije  emptied  liy  steady  and  uniform  pressure.  Uj^on  npplj 
the  ear  to  the  tumor,  a  peculiar  noise  is  perceived,  differing  very  much  in  its  chtrao 
and  intensity.  In  general,  it  is  a  kind  of  sawing,  ras|iing,  hissing,  or  bellows  s(ju 
BO  loud  as  to  be  heard  with  groat  distinctness  at  a  distance  of  several  inches; 
sionallv  it  is  of  a  peculiar  whizzing,  whirring,  or  purring  nature,  and  eases  orfl 
although  they  are  rare,  in  which  it  strongh-  resembles  the  buzzing  of  a  fly  iM 
bottle.  The  immediate  cause  of  the  sound  is  the  manner  in  which  the  blood  niflr 
into  the  turaor;  its  pitch  is  always  greatest,  other  things  Ix-iug  etjual,  whe^J 


CHAP.    V. 


DIAGNOSIS    OF    ANELTRISM. 


715 


k  a  comparatively  small  opening  nf  toiimiuuicution,  and  wbeu  the  sac,  coutaining 
but  lillU>  soli.]  matter,  is  seiilt'd  snpcifKuilly. 

The  phenomenii  now  tk'scrilie<l  are  giMU-ially  snsft'ptiljle  of  great  mollification  by 
pressure  appiii-U  to  Uie  artery  aljtne  and  Iwlow  tlH>  ttiiiior.  In  the  Ibriucr  ease,  the 
iize  of  the  swelling  is  u')t:il>ly  diniinislied,  atul  all  motion  and  noise  disa[>pear;  ia 
tlie  latter,  it  is  sensHily  augmeiiteu,  llic  tumor  lieavcs  aiul  rises  under  the  resistance, 
liid  the  hlooil,  inshing  violently  against  the  inner  surface  of  tlie  sac,  at  each  systole 
of  the  heart,  praduves  great  tumult,  with  a  eairespon<ling  increase  in  tlie  intensity 
pf  the  different  sounds.  Consitlerable  changes  in  the  aneurismal  sonuds  are  some- 
limes  occasioned  l>y  the  rugose  condition  of  the  margins  of  the  oriike  of  commu- 
bicatioD,  and  by  partially  detached  clots,  or  projecting  fihimeuts,  within  the  8a«, 
intercepting  the  colnmu  of  bJooil,  and  causing  various  miutnurs  and  vibrations, 
|U)gether  with  a  tremulous  siiakiug  of  the  tumor,  isochronous  with  its  pulsations 

The  paiu  attendant  upon  aneurism  is  constant,  but  subject  to  variation  iu  its 
intensity  ;  slight  early  lu  the  disease,  and  while  the  swelling  is  still  small ;  more 
ecv«'rc  and  harassing  as  it  progresses  and  encroaelies  u|)ou  the  surrounding  parts. 
T)iversitied  iu  its  character,  it  is  geuerally  dull,  aching,  and  tlirobljiiig,  as  if  matter 
•ircre  about  to  form ;  in  some  eases  it  [a  &harp  and  darting,  in  others  dull,  hcav}-,  or 
gnawing.  Occasionally  it  is  of  a  neuralgic  nature,  coming  in  fits  and  starts,  or,  aa 
iumetimes  happens,  in  regular  paroxysms,  once  or  twice  iu  the  twenty-four  hours. 
The  immediate  causes  of  the  pain  are,  iiitlammution  of  the  sac,  and  tlie  pressure  of 
the  sac  upon  the  neighboring  strueturea  ;  hence,  as  a  general  rule,  it  i^;  always  most 
Tiolent  in  large  and  old  aneurisms,  and  in  those  [larts  of  the  body  which  are  most 
•bundantly  8U[tplicd  with  nerves,  or  where  there  is  naturally  a  great  deal  of  dense, 
firm,  unyielding  structure,  interfering  with  the  development  of  the  tumor. 

For  the  same  reasort  that  the  pressure  of  the  tumor  causes  pain,  the  distal  parts 
Usually  suffer  from  numbness,  and  a  sense  of  aching  and  weariness.  Their  tempera- 
ture is  diminished,  and  they  are  weak  and  crippled.  Great  swelling,  of  an  oDilcma- 
tou3  character,  is  often  present,  the  r<-sult,  evidently,  of  the  comiiresaion  of  the 
yeius  and  lymplialics  iniijcdiug  tlie  return  of  tiu'ir  contents.  As  the  tumor  enlarges, 
the  distal  portion  of  the  artery  contracts,  and  cuuveys  less  of  its  wonted  supply  to 
tlie  lower  parts,  (irathially,  iiowever,  this  is  compensated  for  liy  the  collateral 
Vessels,  wliieh,  naluniHy  existing,  augment  in  size,  an<l,  in  time,  amply  atone  for  the 
diminished  stream  in  the  main  tmnk.  If  it  were  not  for  tins  arrangement,  the  parts 
jvrunld  soon  shrivel  and  wither,  or,  worse,  fall  a  prey  to  gangrene.  Fortunately, 
JBuch  an  event  can  only  happen  when  the  aneurism  is  of  extraordinary  bulk,  or  of 
jtery  rapid  development,  thereliy  compressing  also  the  collateral  vessels  and  the 
principal  nerves. 

Aneurism  of  the  thoracic  aorta,  and  of  the  innominate  and  carotid  arteriefj,  is 
,liearl3'  always  attended  with  distressing  dyspncea,  severe  piiin,  and  pal]yitatiun  of  the 
llieart,  which  is  itself  often  seriously  implicate*.l  iu  the  disease,  being  especially  lialile 
to  suffer  from  hypertrophy,  suftening,  and  fatty  degeneration,  along  with  cbrunic 
'eu<locarditis  and  disorder  of  llic  tricuspid  and  semilunar  valvc'S.  As  the  tumor 
enlarges,  the  resiJirattuy  ditlkulty  rapidly  increases,  rendering  walking  iiaiiiful,  and 
the  maintenance  of  tlie  rccuiubent  posture  ultimately  impossihle.  Compression  of 
the  trachea  may  imiuee  asphyxia;  of  the  aiso|ihagus,  inanition.  In  tlie  alMlomen 
'nad  pelvis,  aneurism  of  the  larger  arteries,  besiides  causing  violent  pain,  may  ocea- 
eion  serious  functional  disturbance,  by  interfering  with  the  return  of  the  blood  iu 
'the  veua  cava,  and  thus  leading  lo  ascites  and  anasarca. 


4.   DIAQVOSIS  OP  ANECaiS.M. 

Although  the  symptoms  of  aneurism  are,  in  general,  so  well  marked  as  to  render 
lit  ditllcult  to  mistake  their  import,  yet,  as  the  disease  maybe  simulated  by  other 
iaffectious,  and  as  chmbls  may  thus  arise  in  the  mind  of  the  intpiirer  coneerning 
|it8  true  nature,  it  is  necessary,  in  every  case,  however  well  ciuiracterized  it  ma}" 
I  apparently  Ix',  before  he  comes  to  a  final  decisiou,  to  insiitiile  a  faithful  examination 
linto  its  history,  progress,  and  existing  condition.  It  liat  In-eii  for  the  want  of  projicr 
'Care  in  the  investigation  of  this  disease  tliat  some  of  llie  most  serious  and  dis- 
I graceful  blunders  that  disligure  the  records  of  surgerj'  have  been  committed;  and 
^althougli  such  errors  arc  now  less  frequent  than  they  were  formerly,  owing  to  the 
I  more  general  use  of   the  esploriug  needle,  and  a  better  accpmiutance  with  patho- 


logical  anntomy,  yet  it  cannot  be  denii-d  that  wh:it  hits  occurred  once  moy  h!»|i'>in 
again,  and  that  with  tenfold  effect,  as  it  rGSjK'Cte  the  character  of  the  Mir.i  n , 
who,  to  his  skill  as  an  o(iLMator,  is  always  supposed  to  unite  that  of  an  eiiligli'.iu 
diaj^nosticiau.  Tlic  atfeitions  with  which  aneurism  is  niosst  liable  to  be  confuiiiKlil 
are,  ehnjnic  abscesses,  yhiiidiilai-  tumors,  and  enecphaloid  growths.  Attetilnm  to 
the  following  eircuusslances  will,  if  carefidly  eonsidcreil,  enable  the  proclltiouer  to 
nvoi<l  error 

1.  Aueiivi-sm  is  always,  from  the  first,  seated  in  the  direction  of  one  of  the  larger 
arteries,  whose  course  may  often  be  distinctly  traced  by  the  finger;  it  in  soft  iiihI 
clastic,  pulsates  more  or  loss  violentJy,  is  free  from  pain,  and  is  unattended  with  ilss- 
coloration  of  the  iutepnnHnt.     Abscess,  on  the  contrary,  begins  as  a  bard  swdliifj;, 
and  becomes  vsoft  only  aller  it  has  pa8se<l  through  its  differcnt  stages;  if  chrouir, 
mivtter  will  form  very  slowly,  and,  although  it  may  surround  the  artery,  and  ilms 
receive  its  impulse,  yet  the  peculiar  fluctuation  of  the  swelling,  and  the  changes 
that  may  l*e  induced  iu  it  by  jiressnrc  and  posture,  will  always  siiffice  to  prevent 
error.     In  acute  uhscess,  there  is  severe  pain,  pus  is  poured  out  rapidly,  and  there  \» 
marked  discoloration  of  the  surface,  with  more  or  less  constitutional  disturbatiee. 
Glandular  lymphatic  swellings  are  most  common  in  the  neck,  axilia,  and  groin  ia 
chihlren  and  yoiini;  persons  of  a  strumous  <liathesis;  they  generally  advance  pretty 
rapidly,  and,  after  having  atlaineil  a  certain  bulk,  either  remain  stationary,  or  alter- 
nately advance  auil  recede;  they  are  usually  multiple,  and  not  unfreipiently  ot.cur 
simultaneously  on  both  sides  of  the  body.     ILxlernid  aneurism,  on  the  contrary^  i« 
most  common  in  the  po]jIitcal,  femoral,  innominate,  and  carotid  arteries  m  middle- 
aged  and  elderly  subjects,  and,  progressing  slowly  but  steadily,  never  recedes,  no*! 
rarely  exists  in  more  than   one  situation  at  the  same  time.     Knce])halaid  growths 
occur  at  all   pcrioils  of  life  and  in  nearl 3' all  regions  of  the  bod^' ;  soon  acquire  a 
large  bulk  ;  are  of  varying  degrees  of  consistence,  some  parts  being  solid,  somcsoft, 
and  some  semisolid;  are  ntlcnded  with  great  fnlargcmcnt  of  the  subcutaneous  veins; 
and  soon  give  nsc  to  that  pale  and  sallow  state  of  the  fcaluros  known  as  the  cam- 
cerous  cachexia.     Aneurism,  as  just  stated,  udviinces  tardily,  is  of  uniform  consist- 
ence, especially  m  its  earlier  stages,  is  not  accompanied  l)y  any  enlargement  of  tlie 
subcutaneous  veins,  ami,  although  the  general  health  may  seriou&ly  suffer,  there  is 
an  entire  absence  of  carcinomatous  impress. 

2.  Aneurism  pulsates  the  mouniit  it  is  developed;  no  matter  how  small  it  roayl*, 
it  throbs  and  heaves  isochronously  with  tlie  lieart,  and  possesses  all  the  characteristic 
traits  that  distinguish  it  m  its  later  stages,  although  they  are,  perhaps,  less  strongly 
markeil.  Abscesses  and  solid  tumors,  on  t!»e  contrary,  are  seldom  affected  by  the 
Ideating  of  the  underlying  vessel  until  the}'  have  acqniied  some  bulk,  aiid  even  then 
the  imjinlse  is  odeii  very  faint,  occurring  rather  as  an  uiululatory  movemeat  than  us 
a  distinct  shock. 

3.  Jn  aneurism  the  tumor  is  generally  firmlj'  fixed,  any  attempt  to  grasp  and  lift 
it  up  jtroving  abortive;  possibly,  it  may  be  pushed  gently  to  one  side  or  the  other, 
but  this  is  all.  Moreover,  whatever  clianges  may  be  etfected  in  its  relations,  none 
can  be  effected  in  its  [uilsations ;  it  throbs  and  heaves  as  before.  With  solid  growths 
this  is  not  so;  unless  very  large,  they  can  readily  be  isolated  from  the  vessel,  and 
be  thus  deprived  of  ail  impulse,  however  strong. 

4.  The  [Hilsation  iti  uueuriism  is  generally  uniform,  being  perceived  equally  at  every 
point  of  the  eireumfereiiee  of  the  tumor,  which  ri^es  and  falls  synchronously  with 
the  systole  and  diastole  of  tlie  heart;  in  abscesses  and  soliil  growths,  on  the  other 
hand,  it  is  very  irregular,  and  ia  usually  limited  to  a  particular  spot.  In  aneurism 
the  swelling  Intunds  and  recedes  muler  the  hand;  it  feels  as  if  it  were  alive  and 
panting;  in  solid  tumors  the  morbid  mass  rises  at  each  impulse,  but  there  arc  00 
expansion  and  contraction. 

.5.  When  an  itneurisra  is  firmly  and  uniformly  compresse*!,  it  sensibly  diminishes 
in  i>ulk,  whieli,  however,  recovers  itself  the  moment  the  hand  is  renioveil;  in  solid 
growths  and  .abscesses,  pressure  proiluces  no  such  result. 

0.  In  aneurism,  the  size  of  the  swelling  is  diminished  by  pressure  upon  the  cardiae 
side  of  the  tumor,  and  increased  by  presslure  upon  the  distal  side.  In  morbid  airue> 
turcs  not  arterial,  no  change  of  bulk  follows  this  profedure. 

7.  The  souuils  of  nneurism  are  dilTerent  from  those  of  solid  tumors.  Both  may 
yield  a  sawing,  bellows,  or  rasping  noise,  but  iu  the  latter  this  is  never  conjoined 
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irith  Ihc  iit'CuUiir  Ihiill,  or  wUirriug  noise,  wliicli  constitutes  so  prominent  a  symptom 

tUe  former. 

S,  Aneurism  of  the  Inrs^cr  arteries  ordinarily  aflbrds  two  alternate  shocks,  one  of 
which  corresponds  with  tlie  diastole  of  thi*  hesirt,  the  other  with  its  systole.  These 
phenomena  are  never  present  in  solid  tujiors  and  abscesses,  and  are  therefore  pathog- 
uotnouic 

When,  as  is  sometimes,  thongh  very  rarely,  the  oaae,  an  nneiirism  opens  into  an 
abscess,  the  ordinary  phenomena,  as  pulsation,  hruit,  and  thrill,  are  smldcnly  sii[)ei'- 
addcd  to  those  of  the  Inlter  disease,  with  great  increase  in  llie  volnme  of  tlie  tniuor,  and 
more  or  less  marked  expansion  of  its  walls.  Siu-h  an  oeeuirenee  is  most  euiiinit;n  iu 
the  neck,  axilla,  groin,  and  ham,  in  consecpience  of  chronic  suppuration,  and  demands 
«peri;il  vigilance  fur  its  successful  discrimination. 

An  Hueiirism  has  occasionally  I)een  mistaken  for  rheumatism,  and,  conversely, 
rtieiimatism  for  aneurism.  1  have  known  the  pain  and  HWfliing  caused  hy  an  aiuu- 
kism  of  the  ])opliteal  artery  ti>  he  treated  for  rheiim.'itism  of  the  knee-joint;  and  a 
number  of  instances  have  fallen  under  my  observation  in  wliicli  the  pidsation  and 
Bxpansion  that  are  so  liable  to  accompany  neuraljj;ia  of  the  abdominal  aorta  and  of 
khe  innominate  and  carotid  arteries  were  su|)[>osed  to  have  been  occiisioued  by  aneu- 
Irism  of  those  vessels.  Finally,  aneurism  may  be  eimuhited  by  anemia,  esjiecially 
whea  it  occurs  iu  coujuiieliitn  with  neuralgia,  or  neuralgia  and  rheuuialism,  in  a 
person  of  broken-down  cuiislitultoii.  Krrors  of  diagnosis,  under  such  circumstances. 
Are  generally  easily  avoi<lcd  tiy  a  tiiorruigh  examination  of  the  part  tttl'ected,  and  by  a 
Knrei'nl  consideration  of  the  litstory  of  the  case. 

JSuch  are  the  distinguisiiing  characters  of  aneurism  ami  of  the  more  important 
diseases  with  wiiich  it  is  liable  to  ho  confounded,  it  must  bo  obvir)ns,  from  what 
Las  Iteen  said  rcsjucting  them,  that  mistake  can  only  be  avnideil  by  the  most  rigid 
and  thorough  exaininatiun,  nntde  not  once,  but  repeatedly,  in  ever3'  case  of  tumor 
[situated  aUmg  the  course  of  an  artery  and  inlhicnccd  l>y  its  pulsation.  When,  after 
pueh  a  painstaking  process,  no  satisfactory  (bM-iision  can  be  arrived  at,  the  only 
lesource  is  the  iu>ertion  of  a  dclicalo  explorijig  medic,  which,  while  it  can  do  no 

rs.'^ible  harm,  if  it  lie  properly  employed,  will  at  oiko  deteiinine  the  diagnosis. 
In  the  exarainnlioii  of  aneurismat  tumors  about  tlie  neck,  the  surgeon  cannot  be 
loo  cautious  in  his  manipulations,  lest  he  tletach  some  of  the  clots,  and  thus  give  rise 
to  n}H)iilexy  by  inducing  obstruction  in  the  cvrcbral  vessels.  Several  instances  illua- 
Irative  of  this  danger  liave  been  ivported  within  the  Inst  few  years,  and  should  serve 
as  a  warning  to  otliciona  interference.  In  a  case  mentioned  by  Ksmarcli,  the  tumor 
bad  attained  the  size  of  a  hen's  egg,  and  was  readily  diagnosticated  as  an  aneurism 
if  tlie  Common  carotid.  ^V  surgeon,  wishing  to  reduce  its  vobniio,  made  very  firm 
rcssure  upon  it,  wlieti  the  patient  tell  wuddcidy  back  witti  8ym[>toins  of  apoplexy,  of 
lijch  he  dieil  iu  three  days.  The  dissection  disclosed  complete  occlusion  of  the 
ternal  carotid,  middle  cerebral,  and  ophthalmic  arteries  by  dark-brown  clots,  whose 
entity  with  tliose  in  the  aneurismal  tumor  was  proved  hy  the  microscope.  A  some- 
irbat  similar  case  has  been  recorded  by  the  late  Mr.  T.  I*.  Teale,  of  Leeds.  The 
ibjeet  was  a  untldlc-at^ed  wouuui,  with  a  tiitnov  in  the  neck.  Wliile  several  surgeons 
ere  engaged  iu  Imnilling  and  compressing  it  with  a  view  of  ascertaining  its  eliar- 
iiictcr,  she  su<hlenly  turned  pale  and  slip[K'd  otf  the  chain  On  being  raised,  she  was 
found  to  be  hetni[ilegic,  and  iu  this  slate  she  died  iu  a  few  weeks.  The  tumor  was 
Uneurismal,  and  some  of  its  contents  had  no  doubt  produced  obstruction  of  the  cere- 
bral arteries. 

6.   EFFECTS  ANTJ  TERMIXATIOyf. 

The  eflfects  which  anenriam  exerts  upon  the  surrounding  parts  vary  according  to 
Bircumstanccs,  of  which  the  most  iini>ortaiit  arc,  the  situation  of  the  nflected  vessel, 
tod  the  size  of  the  tumor.  An  aneurism  of  tlio  arch  ol  tlie  aorta  will,  oilier  things 
being  equal,  produce  more  serious  disturbance,  both  organic  and  fnuctioTial,  tluiii  one 
of  the  abdominal  [lortion  of  that  vessel,  and  an  aneurism  of  tlie  can^tid  artery  than 
one  of  the  popliteal.  It  is  obvious  also  that  a  small  tumor  will,  as  a  general  rule, 
iCausG  less  serious  etleets  than  a  large  one. 

The  effects  which  such  a  disease  produces  upon  the  parts  with  which  it  is  in  con- 
iact  are  purely  of  a  mechanical  cliaracter,  eventuating  ir«  their  displncemont,  compres- 
1.  or  ulceration,  or  iu  all  these  occurrences  combined.     An  aneurism  of  the  thoracic 
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poi'tioD  of  the  aorta  nitist  necessarily  eu'.To.idi  more  or  less  upon  the  conlonts  ofthc 
chest,  puslung  the  lu-art  and  lungs  out  of  their  iiatnra!  position,  and  llieretiy  inter- 
fering  essentially  with  the  perrrumanc'e  of  their  pro]ter  funetioiis.  In  aTK-iirism  of 
the  Oiirotid  artery  there  will  lie  ilisj)laccment  of  the  trachea,  (jusojihagus,  and  tlio 
great  vessels  of  the  neck,  along  with  uoiiiprcssion  of  these  parts,  and  also  ofthf 
piieiimogastrie  and  syiiip.'ithetic  nerves.  In  |»oplitenl  anenrism  the  portion  of  the 
liiivli  below  the  site  of  the  tumor  generally  suffers  from  oWtnietcd  eirenhmion,  on  m 
evinced  by  the  oc'enrrctice  of  auasarea  and  decrease  of  temperature,  with  a  losing 
of  tjumljuess,  the  result  of  interriii)tion  of  the  nervous  current.  When  theomliflf- 
r:i!-sment  to  the  How  of  blood  is  very  great,  or  long  continued,  mortification  of  Ibe 
distal  portion  of  the  limb  is  liable  to  ensue. 

When  the  tumor  is  situate<l  externally,  it  nia_v  pro<lnce  serious  changes  in  the 
muscles,  which,  in  many  cases,  are  not  only  wiilcly  8e|iarated  from  each  other,  luii 
remarkably  pale,  llMttened,  anil  attenuated,  exhiJiiting  more  the  appearance  of  thin 
ribUims  than  of  thick,  solid,  flesliy  bodies.  The  nerves,  too,  are  often  very  murli 
spread  out,  the  vessels  are  thrust  aside,  and  the  aponeurosos  are  strctche<l  out  like 
tense  sheets.  When  [u-essing  upon  an  important  jnitit,  the  tumor  is  stire  to  iin|)e<l« 
its  motion,  and  may  even  cause  permanent  anchylosis,  as  occasionally  bapixiis  iu 
aneurism  of  the  popliteal  artery. 

The  effect  produced  by  aneurism  upon  the  osseous  tissue  is  sometimes  very  rr- 
markable.  It  is  genernlly  most  conspicuous  in  the  dorsal  jtortion  of  the  spine. 
When  the  disease  involves  the  thonicie  aortii,  the  tumor,  crowded  into  a  coinpara- 
lively  bundl  space,  is  liable,  especially  when  it  is  tif  liirge  bulk,  to  encroach  serionsly 

upon  the  Imny  wnlls  of  the  cjjest,  [)rcssing  upn 
and  crtiiling  the  bodies  of  the  vertebne  fM?liinil, 
as  seen  in  lig.  292,  the  sternum  in  front,  the  rihi 
at  the  side,  and  the  clavicle  altove.  There  is  no 
osteological  cabinet,  of  any  extent,  that  does  not 
contfiiu  s]>ecimens  of  this  kind.  I  have  seen  wsrt 
wIk-ih'  as  man}'  as  four  of  the  bodies*  of  the  dorul 
vertebra*  were  compleLely  absorl»o<l  as  far  us  the 
spinal  canal,  which,  forming  the  posterior  bouwl- 
ary  of  the  tumor,  was  thus  freely  cxposotl  to  it* 
pulsations.  The  sternum  sutlers  mostly  at  it* 
lateral  and  upper  aspect,  but  occasionally,  M  in 
an  instance  now  under  my  care,  it  is  perforstnl 
at  the  ctntre,  tlie  movements  of  the  aDenritni 
being  distinctly  visible  at  that  part.  The  n1» 
and  tlieir  earlilnges  do  not  generally  participst* 
to  any  considerable  extent  in  the  erosion,  ami  tiic 
clavicles  are  larcly  alfected,  unless  the  tumor  is  of  great  bulk,  and  projects  uoumj- 
ally  high  up  into  the  neck- 
It  is  not  8ur|>risiiig,  after  what  has  been  said  respecting  the  effects  which  aneurism 
is  capable  of  exerting  u|ion  the  f»sscoijs  tissue,  that  the  tumor  should  occasiongllv 
cause  seriiuis  ksifin  in  the  soil  structures,  apart  from  their  mere  compression.  In 
its  earlier  stages,  tiefoiv  the  swelling  has  attained  any  considcral>le  bulk,  the  inro«il« 
are  slight,  and,  consenuently,  well  borne,  the  parts  manifesting  no  disposition  to 
resent  its  cncvoachnicnts ;  by  and  bj',  however,  as  it  progresses,  its  jiressure  l>t'»r< 
heavily  u|>on  tlie  adjacent  textures,  which,  taking  on  inliamniatory  action,  Ivoffmp 
niiitted  together  by  interstitial  deposits,  which,  for  a  time,  thus  materially  sti- 
the  luiourismal  sac.  Hiit  tliis  state  of  things  is  not  destined  to  last  long;  gm 
the  morliid  action  increases,  the  superincumbent  tissues  are  more  and  nmre  expantinl. 
and,  at  length,  ulceration  setting  iii,  the  integument  yields  over  the  more  prominent 
portion  of  the  sac,  followed  by  destructive  hemorrhage. 
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Rroilon  r>f  Iho  Vprfpbr*  from  Aneurlnm. 


6.  8P0NTANE0C8  CtTRS. 

Unfavorable  as  the  prognosis  of  aneurism  generally  is,  It  is  extremely  grntitjfllit 
to  know  that  a  cure  may  occasional!)'  be  effecterl  spontaneously,  without  the  int<^ 
veution  of  art  in  an)'  way.  That  such  an  event  is  nire.  forming  merely  an  exctftioB 
to  the  great  law,  is  unfortunately  too  true;  yet  it  sometimes  occurs  under  cirrtim- 
elauces,  apparently,  the  most  desperate,  bidding  defiance  alike  to  medical  and  surgiciil 
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^skill.  There  are,  iiulcol,  IVw  practitiom'is  of  ciilargctl  oxpericm-e  who  have  imi  met 
with  cases  of  this  disease  in  wliic-h,  coiitrary  to  all  caleiilaLions  of  tlie  doclriiu'  (if 
tliniice,  the  i>atient  innde  an  i-xeelleut  recovery,  after  having  literally  hoveretJ,  for 
days  and  weeks,  over  the  very  wigu  of  the  grave;  where,  iu  short,  everything  por- 
tended B|K't'dy  destruction,  and  yet  ever^'  vestige  of  the  anenriiHtii  uUinniteh'  di,«iap- 
J>eiired,  the  person  living  for  years  aftervvanls  in  the  enjoyment  of  jrinn\  lieullh,  and 
in  the  exercise  of  his  former  occupation.  How  the  enie  ix  elTeeted  in  these  eases 
<jur  information  does  not  onahle  ns  u>  exjthiin,  as  an  opportnntty  is  seldom  atiordeil 
of  mnkiii:r  a  dissection  of  llm  hody  arter  t!ie  event  has  taken  jilace,  in  crmsequence 
of  the  individual  being  nsually  lost  sight  of.  A  knowledge,  Innvever,  of  tlie  possi- 
bility of  sneh  a  enre  is  highly  encouraging,  and  hohts  ont  the  hope  that  it  may  II- 
'Of  more  freipient  nccnrrence  than  lias  hitherto  been  imagined. 

The  most  remarkalilc  ease  of  the  spontaneous  cure  of  lliis  disease  that  I  liave  ever 
8een,  was  tliat  of  a  gentleman  sixty-two  yeai's  of  age,  ivliom  i  attended  in  Jannary, 
18<52,  along  with  Dr.  K.  L.  Carter.  Tlie  ttimor,  which  had  come  ou  about  twelve 
months  previously'  without  any  assignable  cnni-e,  presented  all  the  characteristic 
features  of  an  anenrisra  of  the  left  snbclavian  artery.  It  occu|iied  the  whole  of  the 
triangular  space  abi>4e  the  clavicle,  betwini  the  trapezius  and  stcrno-eleido-mastoid 
ninseles,  where  it  formed  a  largt'  [uomincnce,  heaving  and  |>ulsating  s^^nehrononsly 
'with  the  contraction  of  the  left  ventridr  of  the  heart,  and  imparling  a  |)eculiar 
blowing  or  sawing  sound  to  the  ear.  The  patient  ex[H'riencL'd  excessive  pain  in  the 
tnnior,  as  well  as  in  ihe  fihoulder  and  arm;  tliere  was  great  lannbness  of  the  whole 
! extremity,  and  he  was  oltiiged  to  be  constiinlly  propped  up  in  l»i'd,  as  well  as  to 
make  free  use  of  anodynes  to  enable  him  t«)  sleep.  Tlie  prognosis,  in  fact,  could  not 
have  been  more  mqiromising.  Karly  in  May,  however,  he  was  able  to  take  gentle 
fxercise  iu  the  open  air;  his  health  nnw  giadually  improved,  and  the  tumor  began 
lo  diminish  in  size,  the  process  of  absorption  steailily  progressing  until  Deccnrlwr, 
\SC>'S,  when  every  trace  of  it  had  disappeared.  The  left  arnr  and  baud  renniin  cold 
and  atrophied,  but  in  all  other  respects  the  recovery  i><  perfect.  The  treatment 
consisted  principally  of  the  internal  use  of  iron  and  iptijiine,  along  with  a  properly 
regulated  nutritious  diet, 

Altliough  we  are  not  always  able  to  account  for  the  manner  in  which  the  patient 
gets  well  in  this  disease,  observation  has  demonstrated  that  it  generally  occurs  in 
i»ne  of  five  ways,  all  leading,  essentially,  to  the  same  result,  namely,  the  ftrrmation 
of  clots,  by  which  not  only  the  ancurismal  sac  is  closed  up,  btit  also  the  artery  inimo- 
diately  above  and  below  it.  When  the  cure  i.s  grafltial,  the  clot.s  are  usually  arranged 
concentrically,  and  exinbit  every  mark  of  organization  ;  hut  t!ie  reverse  is  the  ease 
when  it  is  erlected  suddenly,  for  then  they  sire  nothing  but  soft,  red  Itlood-masses, 
Bimilar  to  what  are  so  often  oltservnhle  after  death  in  the  heart  and  large  vessels. 

1.  The  most  common  way  in  which  the  cure  takes  place  is  by  the  gradual  tilling 
up  of  the  sac  by  the  formation  of  clots,  thereby  ultimately  converting  it  into  a  firm, 
Bolid  tumor.     The  most  beautiful  ami 

perfect  si)eeiineu  of  this  kind,  sketched  Fig.  298. 

i  in  fig.  293,  that  I  have  ever  seen,  was 
presented  to  me,  some  years  ago,  by 
an  old  pupil,  Tlr.  Sluuuard,  who  had 
removerl  it  from  the  body  of  a  young 
Bteer.  What  renders  it  siill  jiiore  in- 
teresting is  the  drcumsiaiice  that  it 
was  connected  witti  the  hc]>ntic  artery, 
which  had  given  way  at  one  side  from 
the  rupture,  apparently,  of  its  inner 
and  middle  tunics.  The  tumor,  which 
is  of  a  rounded  shape,  .and  nearly  three 
inches  in  diameter,  is  occupied  by 
hundreds  of  lamellae,  many  of  them 
not  thicker  than  a  sheet  of  paper,  of  a 
pale  grayish  color,  closely  adherent  to 
each  other,  concentrically  arranged,  of 
a  dense,  firm  texture,  and,  beyond  question,  thoronghly  organized,  even  those  most 
recently  deposited.  At  the  centre  of  the  tunujr,  a  large  irregular  cavity  exists, 
which  still  adraitted  some  lilood,  as  is  proved  by  the  fact  that  the  hepatic  artery  is 
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completely  penious..     Tlii:*  mode  of  re|)a)r  is  grtiUly  facilitaled  liy  tlie  small  tiie 
of  the  oiictiing  of  coiuiivuDieatioii  bctwvL'ii  the  ju  Lefv  unci  the  aururisinal  »rc". 

2.  Auother  mode  of  m[tont!Uienu3  cure  is  the  occurrenee  of  iiilhuniiiJUion,  IoIIowmI 
by  the  coagulation  ol"  Ihe  contents  of  the  sac,  and  the  ultimate  oliliicrntion  of  iU 
cavity  as  well  as  of  the  artery  in  its  immediate  vicinity.  The  disease  may  Itoginlu 
the  tumor  itself,  or  he  iJiopagateil  to  it  fnnn  the  circnrajaceut  structures;  if  it  ig 
mild  ami  slow,  the  cure  may  I'e  easy  and  safe,  Itiil,  if  it  :»  very  active,  it  may  Icniii- 
nate  in  suppuration,  and  thus  endaiy<fer  life  by  hemovrhage,  the  matter  lieiug  evacu- 
ated along  with  the  clots  Itefoie  the  artery  is  hermetically  sealed  by  an  uiternnl 
coagulum. 

3.  The  repair  oeca.sionallj'  occurs  through  the  intervention  of  gangrene,  either  I*- 
ginniug  iu  the  tuinof  itself,  or  extendiug  to  it  from  the  parts  itntuediately  aMuml 
it.  The  hlood  coagulates  in  Ihe  sne  as  in  an  artery  in  ordinary  gangrene,  and  when 
the  slouglia  separate  tiie  clots  are  discharged,  tiie  gap  heing  afterwards  closed  by 
the  graiudating  process.  .Sucii  a  luode  of  restoration  must  necessarily  lie  infrcijiient, 
inasnuicli  as  the  morbid  action  by  which  it  is  effected  generally  terminates  fatnlly. 

4.  The  contents  of  an  aneurism  are  eomotiines  solidified  l»y  the  compre*«sioo  of 
the  artery  leading  to  it,  caused  either  by  the  tumor  itself  or  by  some  morbid  growth 
itl  its  immediate  vicinity.  Such  a  result  may  follow  with  nearly  equal  cerlaiDty, 
whether  the  pressure  is  ap])Iied  to  the  cardiac  or  to  the  distnl  i>ortion  of  the  vcsstl. 

5.  Finally,  a  very  rare  mode  of  spontaneous  obliteration  may  take  place,  consist- 
ing in  the  detachment  of  a  small  clot  and  of  its  introduction  into  the  distal  portion 
of  tlie  artery,  thereby  more  or  less  completely  blocking  it  uj).  The  blood,  thus 
checked  in  its  onward  flow,  soon  coagulates,  just  as  in  artificial  ooiupression.  It 
was  upon  a  knowledge  of  this  species  of  spontancons  cure  that  Mr.  Fergiisson,  many 
3'ears  ago,  attempted  to  found  a  new  tiiofle  of  treatment  of  aneurism  by  bre.'ikiiig  ii|» 
the  contents  of  the  tumor  by  mauipnlaliou,  and  thus  urging  them  on  into  the  com- 
uuniicatiug  vessel. 

AN'hcn,  by  any  of  the  above  modes,  a  radical  cure  is  ctrected,  the  tumor  is  gradu- 
ally brought  under  the  influence  of  the  absorbent  vessels,  and  is  ultimately  com- 
pletel}-  obliterated  ;  or,  at  all  events,  so  far  reduced  as  to  leave  only  a  small  nodule, 
indtcati%'e  of  the  former  site  of  the  disease.  The  period  required  for  the  perfectiou 
of  these  changes  varies  from  three  or  four  weeks  to  as  man3'  mouths,  according  t':> 
the  size  of  the  aneurism  .'itid  tlie  state  of  the  ]i:iit  and  system. 

Although  an  aneurism  may  occasionally  get  well  spontatieously,  or  under  interna 
treatineut,  such  an  event  is  entirely  cxcei>lional.     Tlio  great  law  of  the  disease  i 
death.     The  period  at,  and  the  nmile  in,  which  this  takes  place  are  exircmely  variable 
and  can,  therefore,  Ite  pointed  out  only  in  a  general  maniior.     In  aneuri%m  of  tlifi:3 
aorta,  especially  iu  the  arelt  of  this  vessel,  the  disease  oftcti  terminates  in  less  that   : 
three  mouths  from  its  commencement;  in  the  innominate  its  eourse  is  generally  rathe^a 
rapid,  and  a  similar  renmrk  applies  to  aneurism  of  the  primitive  iliac;  in  aneurisms 
on  the  contrarj',  of  tiie  carotid,  subclavian,  axillary,  external  iliac,  femoral,  «n^ 
popliteal  arteries,  the  fatal  event  is  often  postponed  boveral  months  longer.    T— 
these  statements  there  are,  of  course,  many  exceptions;  thus,  on  the  one  hand,  w — 
occasionally  meet  with  an  aneurisuj  that  kills  in  a  few  weeks,  the  tun>or  es]iandin  ^ 
rapidly,  and,  perhajis,  bursting  quite  suddenly  during  a  violent  muscidar  effort;  am    I 
on  the  other,  the  disease  may  continue,  nitli  very  little  variation,  as  to  size,  for 
lurudier  of  yeai"9. 

There  arc  three  distinct  modes  in  which  aneurism  may  cause  death:  1.  By  tli^ 

injurious  compression  which   the  tHUior  exerts  upon  the  neighboring  organs.     2.  B 

the  sudden  rupture  of  the  sac,  ."fnd  the  occurrence  rif  hemorrhage.     3.  IJy  the  develo| — ^ 
ment  of  intlamniation,  suiipnration,  or  niortifrcfition. 

1.  Aneurismal  tumors  of  the  neck  and  ihesl  oHen  cause  death  by  compression  n^ 

the  trachea  and  bronchial  tubes,  although  i»erha|is  not  so  frequently  as  has  generall 

been  supposed,  owing  to  the  wuiiderful  power  which  these  tubes  possess  of  Uatteiiiiij 
themselves  so  as  to  make  room  for  the  entrance  of  air  into  the  longs.     Jndeed,  I  ai^- 
inclined  to  think  that  death  from  direct  suHbcation,  from  this  cause, is  nu  uncoaiiuor  ■ 
event.     Great  ditticulty  is  often  produced  by  the  pressure  of  the  sac  upon  the  piiei'- 
mogastric  and  phrenic  nerves,  and  it  is  extremely  probable  that  life  is  sometime  -^ 
destroyed  in  this  way,  the  more  especially  when  llie  [iressure  is  conjoined  with  serioii^  -^ 
lesicm  of  the  air-passages.     Finally,  death  occasionally  pri>e«'ed8  from  i-ompri-s-su 
of  the  heart  and  lungs,  interfering  with  the  eirculalioQ  and  i"espiratlou ;  or  fivm  co 
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^ression  of  the  cesophfigns,  causing  inaiiiiion.  In  ibie  nKdominrtl  and  pelvic  cavities, 
iiid  abo  in  the  extiX'initifs,  the  ibinger  fiunj  cdiiiiHc-s.sion  is  in>t  nearly  so  great,  a« 
llio  fetnictuies  here  are  less  ini[K)itaut  to  lifi-,  as  well  as  more  disjjuMeil  to  yield  under 
)be  euiroacbinent  of  tlio  tumor. 

2.  After  an  aneurismal  tumor  lins  attained  a  certain  hulk,  it  is  extremely  aj»t  to 
^ive  way,  as  in  fig.  294,  either  suddenly  or  gradtiully,  under  tlie  inipulse  of  the 
Wood,  or  under  severe  niusenlar  exertion.  Such  an  ticcuneiire  will  lie  tlie  more 
likely  to  happen  when  the  tumor  has  I>een  of  rapid  grrnvtli,  and  especinlly  if  ita 
iiterior  has   not   lieen  fortified    by  the    formatioji    of  Ij.-ird, 

Organized  clots,  so  as  to  increase  the  thitkncsK  and  strength  Fig.  294. 

if  ita  tunics.     It  is  in  this  manner  that  most  of  the  internal 

ineuri&ms,  whicl*  do  nut  cause  destruction   liy  mere  coinjtres- 

lion,  ultimately   terminate,   the    immwliate    cause   of  death 

being  hemorrhage  into  some  internal  and  contiguous  <irgan 

Thus,  in  the  chest  the  tumor  nsuully  opens  into  the  trachea, 

t>ronchial  tul)es,  pleura,  |iericardium,  mediastinum,  or  feso|ih- 

Igus.     Sometimes  a  communication  is  cstabljslic<l  Itetween 

the  sac  and  tlie  heart,  between  it  and  the  putmomtry  artery, 

jr,  lastly,  Ijetween  it  anrl  the  vena  cava.     Au  aortic  aneurism 

kas  also  been  known  to  burst  into  tlie  spinal  cnnal,  some  of 

Ibe  bodies  of  the  vertebne  having  previonsly  bren  cleslrnyed 

|>y  absorption.     In  the  abdoiueu,  the  tumor  may  break  into 

toe  peritoneal  cavit}',  or  into  one  of  the  hollow  viscera,  aa 

ihe    stomach,   intestine,  or  urinary  bladder.     In    the   neck, 

bcilla,   groin,  and   extremities,   aneurism,   if  permitted    to 

tursne  its  course,  generall}-  fin<ls  its  way  to  the  surface,  very 

buch  after  the  manner  of  an  abscess. 

The  hemorrhage  succeeding  to  the  ni|>ture  of  an  aneurism 
Buy  be  slight,  as  when  the  aperture  is  small  or  devious,  or 
opious  and  destructive,  as  wjjen  the  opejiing  is  large  or 
traight.  Most  commotdy,  litie  m  worn  out  by  the  frequent 
tciirrence  of  the  bleeding;  thus,  twenty  ounces  oflilood  may 
ie  lost  to-day,  in  a  week  twenty  or  thirty  ounces  more,  and 
b  on  until  the  patient  dies  completely-  cxhauHtetl,  his  con- 
Bli«>n  being,  in  the  meantime,  perhaps  sadly  aggravated  by 
ierous  ert'u.sions  into  some  important  cavity.  Occasionally  the  aneurism  gives  way 
jy  a  large  rent,  and  the  patient  expires  instantly  from  hemorrhage.  On  the  other 
kand,  the  sac  may  give  way,  and  yet  there  may  l)e  no  hemorrhage,  the  patient  finally 
lieribbing  from  some  other  cause.  Thus,  in  the  case  of  Mr.  Listen,  the  opening  which 
kad  fonned  between  the  aneurism  and  the  trachea  was  clogged  op  with  a  mass  of  co- 
leulum,  wliich  elfectnally  |>revented  the  esca])e  of  btood,  death  fuially  resulting  from 
ifie  irritation  produced  by  the  pressure  of  the  tumor  upon  the  inferior  laryngeal 
lerve. 

3.  More  or  less  inflammation  attends  all  aneurisms;  whatever  may  be  their 
pfiUime,  situation,  age,  or  character,  they  plaj'  the  part  of  intruders,  encroaching 
|l])on,  compressing,  and  irritating  the  surrounding  structures,  and  thus  giving  rise 
to  various  deposits,  especially  of  serum  and  plasma.  It  is  by  means  of  the  latter 
rtial,  as  was  previously  stated,  the  sac  increases  in  thickness  and  density,  so  as  to 
Inalify  it  the  better  to  bear  with  ira])unity  the  impulse  of  tlie  inflowing  current  of 
Uood  ;  without  such  an  occurrence  few  tumors  of  this  kind  would  he  able  to  main- 
iatn  themselves  for  any  length  of  time,  hut  woultl  soon  yield  tc»  the  resistless  pressure 
from  within;  in  a  word,  speedy  rupture  of  the  sac,  and  fatal  hemorrhage,  would  in 
most  cases  l>e  inevitable.  But,  although  inflammation  is  set  nji  for  wise  and  ^^ene• 
Icial  purposes,  the  process,  unfortunately,  is  not  always  kept  williiti  the  strict  limits 
|ieqnired  to  fortify  the  snc  and  juntect  it  against  early  nipture;  on  the  contrary, 
(Ban}'  circumstances  occur  to  provoke  its  increase,  and  to  cause  it  to  pass  into  ulcer- 
Ition,  suppuration,  and  even  mortiflcatioti.  Among  these  circnmstanecs  6<jine  are 
bf  a  constitutional,  others  of  a  purely  local,  character;  thus,  nierc  itlethora  and  the 
bse  of  stimulating  f'K>d  and  «lrink  may  powerfully  augment  tlie  inflammation,  and 
l»ring  about  these  untowanl  results.  In  gener:d,  liouevcr,  it  wilt  be  found  that  the 
imechanical  compression  of  the  tumor,  in  cniisequenee  of  the  resistance  offiTed  to  Ik 
fixtension,  has  more  to  do  with  its  production  than  anything  else.     Sometimes  a 
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clot  is  acciilciitnlly  detm-IuMl,  hikI  tliiis  Iccomes  n  cause  of  mischief.  Tn  (<zt«niil 
aneurism,  tlm  niauipulMtioii  emptovcKl  in  oxaniining  tlie  tnnior  is  occasionall)' |irf>- 
ductive  of  severe  intlniiiiiiatioii,  ami  .siiiiilai'  etlects  often  follow  the  injudicious  uw 
of  the  affectefl  limli. 

Sii|>|iui'iitioi>  of  tlu'  tumor  is  an  infrequent  e\ent.  A  enHe  ocourre<l  in  185T, ntlhc 
Pennsylvania  ]loH|Htal,  iu  the  service  of  Ih'.  I'e[>per,  in  which  an  abscess  had  formiil 
ID  tonneetion  with  an  iiiienrism  of  the  iuiiouiinate  Mrtery,  and  tiestroyed  tbe  patient, 
a  man  aged  thirty-eijilit,  hy  bnrrslintr  info  the  trachea.  A  re]>ort,  with  a  drawing  of 
tlie  ca!*e,  has  heen  jmhlished  hy  Dr.  Htiniplueys,  in  the  Transactions  of  the  Pfttlio- 
logical  Society  of  I'hihnh-lpbia.  Ukenition  and  mortification  are  more  common, 
an<l  are  particularly  lialile  to  tnke  place  when  tiie  tumr<r  is  of  large  size. 

Finally,  aneurism  may  prove  fatal  by  exciting  inflammation  in  an  im])ortnnt  inter- 
nal organ,  as  the  lung,  iieart,  or  plfiira.  In  ]M>pliteal  aneurism,  the  pressuTt  of  the 
ttunor  upon  the  nerves  and  arteries  below  sonieliaies  causes  death  from  morlifii'ition 
of  the  leg  and  foot. 

TREATMENT. 

In  the  time  of  Celsus,  as  well  as  for  a  long  period  subsequently,  the  treatment  o1 
external  aneurism  was  eonductod  in  the  iiuksi  cruel  and  unscientific  manner.    Tb© 
ouly  operation  which  appears  In  Inivi-  been  known  was  that  of  laying  open  the  tumo^ 
by  a  bold  incision,  and,  alter  turning  out  its  contents,  aiijtlying  the  hot  iron  to  ll » *^' 
extremities  of  tlie  atfected  artery,  so  as  to  seal  up  their  mouths.     The  elTect  of  sue  ^^ 
a  procedure  may  easily  be  imagined;  upon  the  separation  of  the  escliar,  hemorrhn^^* 
was  sure  to  take  jjlace,  and  in  this  way  nearly  every  patient  perished,  either  at  ll-^t-^'-' 
first  onset  of  the  bleeding,  or  by  its  frequent  repetition.     This  miserable  praclic^ 
continued  in  vogue  imlil  the  time  of  Antyllus,  in  the  fourth  century,  who  adopted 
more  scientific,  altliougli  hardly  a  less  haxaidous,  procedure.     It  consisted  in  frceC^ — 5 
opt-ning  the  tumor,  cKiiring  out  its  contents,  and  tying  the  artery  above  and  Iwlov 
tlie  ends  of  tlie  vessul   having  previously  been  soarcheil  for  with  a  probe.     The  ssse'^^*' 
was  then  sUiJFed  with  cliariiie,  to  promote  suppuration  and  occlusion,  the  object  l»eii» 
tf>  heal  the  wound   fn>m   the  bottom.     Occasionally  the  more  adventurous  surgeu^^*" 
took  the  more  speedy  route  of  extirpating  the  tumor,  adopting  a  plan  similar  t      —'^ 
that  which  is  sometimes  pursued  at  the  present  da^v  in  treating  aneurism  at  the  Ih-ib^^*! 

of  the  arm  eniiseijuent  ujion  venesection.     The  result,  loo,  of  this  operation  w. '* 

oi\en  most  disastrous;  many  of  tlie  patients  died  of  the  elFeets  of  inflamniati^i^^B'i 
some  of  secondary  hemorrliage,  and  not  a  few  of  the  shock  of  the  amputation  pc  ^^r* 
formed,  as  a  dernier  resort,  to  save  them  from  impending  destruction.  To  prevei^^Kit 
these  sad  occurrences,  and  afford  the  suffr-rer  a  better  chance  of  recovery,  tl::::-^''* 
removal  of  the  limb  was  oflen  the  only  ex[>eilient  thought  of  for  his  relief.  

The  o]ieratioii  of  Antyllus  bus  l>een  lepeatedly  performed  for  aneurism  al  ll^Vic 
bend  of  the  arm  consequent  n|M)n  venesection;  and  tlie  late  Mr.  Syme,  of  Ediuburg  ^^ 
employed  it  successfully  in  aneurism  of  the  common  carotid,  axillary,  and  intern  ^^ 
iliac  arteries. 


a.   DELIOATION  OP  THE  ARTERT  AT  THE  CARDIAC  SIDE  OP  THE  TUMOR. 

It  is  very  surprising  that  some  of  the  procedures  above  descril^'d  should  ha*^ 
Continucil  in  vogue  until   mar  the  close  of  the  last  centur}'.     The  fact  attests,  mot 
fully  than  any  other  circumstiyice  with  which  we  are  acquainted,  the  low  state  of  SUJ 
gery  up  to  that  period.     The  merit  of  performing  the  first  operation  for  the  cure  cz 
aneurism  upon  strictly  scientific  principles  is  due  to  Mr.  John  Hunter.      From  havititf 
witnessed  so  many  failures  frcmi  the  ordin.'try  methods,  he  was  led  to  the  conclosio^^ 
that  the  cause  consisted  in  the  fact  that  the  artery  is  always  diseased  for  some  dir  * 
tance  above  the  aneurism,  and  that  it  was,  therefore,  incaj>able  of  iKH-omin 
eiently  occluded   ju'ior  to  the  detachment  of  the  ligature  to  prevent  heni' 
Acting  under  this  eonvictiou,  amply  <'onfirmed  l)y  dissection  and  observation,  1*- 
determined,  upon  the  first  favorable  opjuutUTiity,  to  apply  the  ligature  to  a  s«»un' 
portion  af  the  vessel.     While  thus  revolving  the  matter  in  his  mind,  a  tn.in,  labor 
under  po|iliteal  aneurism,  was  admitted  into  8t.  George's  Ho8i>ital,  of  which  he 
then  one  4>f  the  surgeons.   The  patient  was  a  coachman,  forty-tive  years  of  age;  and  tlr 
tumor,  first  perceived  three  y^ara  previously,  was  not  only  quite  large,  htii  ntt.iult 
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'  with  great  swellinjr  of  tlie  foot  nnd  \e^.  The  opcmtion  was  exocnted  in  December, 
17'S5,  the  feinorfil  arlt-ry  IxMiig  t'X|)0S4'il  n  littk'  Ix-low  its  middle,  ami  Piin'onndcd  hy 
four  ligntiire-s  driiwn  sn  j^iMitly  !is  siraply  to  bring  tliu  ni<!e9  of  thi?  vessel  together. 
*' The  reason  lor  hnviiiji  (uur  ligaltnos  was,"  as  is  KLaltMl  by  Sir  Kveranl  IIouk',  hy 
wlioin  the  case  wns  reported,  "In  cooipress  bik'Ii  n  length  of  artcrj-  as  nii^liL  inako 
up  for  the  want  of  tiglitness,  it  iR-ini*  vvis|u;il  to  avoid  gn-at  pressure  on  tin;  vessel  at 
any  one  part.  The  eucl»  of  tJie  ligature  were  curried  tiirectly  out  of  the  womid,  the 
sides  of  which  were  iiuw  Imnight  logeliier  anfl  supported  bj'  sticking-plaster  iind  a 
linen  roller,  that  they  migtiit  nnite  by  the  first  inlention." 

It  is  luinecessary  to  enter  inlo  any  details  respeoling  the  after-treatment  of  the  case. 
It  will  he  suflicient  for  my  purpose  to  slate  that  on  the  seeojid  day  after  the  opera- 
tion the  tumor  had  lost  more  lliaii  one-tbirti  of  its  original  bulk  ;  that  the  ligatures, 
Bome  of  which  came  away  on  the  (llteeiith  day,  exciled  severe  iiillnnimatiou  in  the 
artery,  as  well  as  in  the  siuTunntJiiig  piuts;  and  that  the  man  left  l he  hospital  on 
the  feth  of  July  following,  in  good  health,  i»nd  with  no  nppeaniiice  of  any  tumor  in 
the  ham.  He  suliseipicjitly  resumed  his  former  occupalion  a.s  eoiichuian.  an<l  <lied 
from  an  attack  of  remittent  fever,  lillecn  months  after  tlic  operation.  The  limb  lieing 
dissected,  the  femoral  artery  was  found  to  lie  iinpervions  as  high  up  as  the  profunda, 
while  below  the  site  of  the  ligatures,  as  far  down  as  the  tumor,  it  was  open,  fln(i 
contained  bloo<l,  except  just  where  it  entered  the  aneurism,  where  it  was  obliterated. 
'The  sac  w«s  a  little  larger  than  a  hen's  egg,  but  more  oblong  aud  flattened,  and  con- 
tained a  doVuX  eoagiilum  a<lherent  to  its  intertinl  surfrice. 

1  have  been  induced  to  give  a  brief  outline  of  this  case  for  two  reasons.  In  the 
•first  place,  it  deserves  to  be  commem«ir:iteil  becauHc  it  embodies  the  application  of  a 
|liew  principle  to  the  cure  of  a  disease  which,  until  then,  was  almost  uniforml}'  fatal ; 
land,  secondly,  liecanse  it  will  enable  us  to  establish,  in  a  more  satisfactory  manner 
I  than  we  could  otherwise  do,  the  claims  of  Mr.  Hunter  to  the  credit  of  jiaviiig  origi- 
luited  the  ojicration,  which  ha-s  been  so  sturdily  denied  him  liy  the  French  .surgeons, 
wbck  hu\e,  ahiiobt  with  general  consent,  aseribeil  it  to  their  countryman,  Dominic 
lAnel. 

The  case  of  And  fell  accidentally  into  hi.q  liands  during  a  visit  which  1ip  made  to 

Rome  in  1710.     His  patient  wa.s  a  [iriost,  who,  from  a  priek  <if  tlie  braciiial  artery 

received  in  venesection,  had  an  aueurisui  at  the  heud  of  the  arm  ;  the  tutnor  was 

large,  and  seemed  to  have  been  ou  the  point  of  hursliug.     Having  controlled  the 

i  circulation  in  the  limb  hy  means  of  the  touniiqiiet,  he  cut  cautiously  down  U|)on  ttic 

1  Bitery,  anfl,  after  separating  it  from  the  accompanying  nerve,  he  raised  it  upon  a 

I  hook,  and  tied  it  as  near  to  the  tumor  as  possible.     All  pulsation  instantly  censed, 

I  the  ligature  came  away  on  the  eighteenth  day,  and  at  the  end  of  a  mouth  the  friar 

I  was  able  to  nse  his  arm  as  well  as  ever. 

It  will  thus  be  jierccived  lliat  the  operations  of  the  Eiiglisli  and  French  .surgeons 
I  dilfereil  from  each  other  in  every  particular;  and  it  is  only  snriirisiug  that  tlierc 
ever  should    have  existed   any  c<intr,ariety   of   opinion   resp<rting  llieui.      The  pro- 
cedure of  And  Avas  execiitofi  for  the  cure  of  a  triiumalie  .anctirism;  Hie  artery  was 
I  perfectly  healthy,  and   it  was  tied  as  closely  to  the  tumcu-  as  possible,     lie  never 
{»up|iosed  that  he  was  about  to  establish  a  new  prineifde  in  surgery;  he  nowhere 
I  alludes  to  any  such  intention;  his  only  oljeet  seems  to  liave  been  to  aflord  tiis  patient, 
who  was  suHering  great  agony,  and  who  might  bleed  to  death  at  any  monu^nt  from 
the  sudden  Imrsting  of  his  tumor,  prom]>t  relier.     Hunter,  on  the  contrary,  had 
I  studied  the  subject  witii  extraordinary  care  and  attention;  he  had  made  numerous 
I  dissections,  nnd  even  jwrformcd  some  cxperinTents  ujion  the  inferior  animals,  as  the 
I  dog  and  horse,  with  a  view  of  ascertaining  the  condition  of  the  artery  in  aneurism, 
and  its  al)ility  to  hear  the  lig.iture;  and  lie  had  clearly  perceived  that,  as  the  cause 
'Of  failure  of  the  old  o|yeration  was  that  the  ligation  was  always  made  too  near  to  the 
1  tumor,  the  only  safety  would   be  to  tie  a  sotuirl  [lortion  of  Hie  vessel,  even  although 
^  tliis  should  be  at  a  very  c<uisiderable  distanee  from  the  aneurism.     His  object  was 
loot  to  cut  oft"  the  sup[)ly  of  l)loo<l  at  once,  but  simply  to  weaken  its  [iassage  through 
the  tumor,  thereby  giving  its  contents  an  opportunity  of  undergoing  gradual  coagii- 
fltttion,  and  at  the  same  time  preventing  tlie  distal  pints  of  the  limb  from  j)erisl)ing 
tfrom  the  sudden  stoppagi!  of  the  cin-ulation.     The  residt  of  the  ca.se  above  detailed 
iprovcd  the  correctness  of  his  reasoning,  ami  established,  upon  a  linn  anil  immutable 
I  basis,  what  is  now  universally  recognized  in  Great  Britain  and  in  this  country  as 
Ithe  Ilnntcrian  operation  for  aneurism. 
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TVp  operasioa  of  Hunter  ham  bees  fo formed  apon  almost  every  nrteiy  of  tbe 
body  fi»blr  to  csflfer  from  maciui— .    Even  the  aorta  itself  has  re|K'»tc<ll}-  l>ccn  ticil; 
~  aO  the  emsek  have  pcovcd  ftlri,  jci  the  resolt  lias  bwn  t<iicli  a»<  to  fbo«, 
><wK.hMiulj,  that  the  eveai  haa  bees  dae  mftch  more  to  ibc  inj'iry  iiifliaul 
a  the  aatTtMudiaf;  stvoetam  thaa  to  the  Tk!  •■  to  tliv  circiilatiou  liviut- 

:iiM  so  great  a  qaauthj  of  Uoad  froa  it£^  med  chuunvls.     Hciuarbble 

sov  characteriaea  the  0pecalien ;  a  hraltljy  portion  of  nrt^ry  U  (>ult>vCe<l, 
earr  »  taken,  in  expoai^  the  ttamA,  tn  disturb  its  sLeatli  as  little  as  possible, 
aad  uolj  uoe  Ugatine  ia  naed,  bot  that  i»  tiravn  ao  tigbtly  as  to  lacerate  tbc  inuvr 
aail  auJriUe  lanics,  when,  a  dovhle  knot  i«tng  laade,  ouc  extrvmity  m  cut  oflf,  and  the 
otker  M  btuaglit  oat  at  the  nearest  point  of  the  woond.  whicli  i»  tlien  treat«d  iu  ilic 
r.  In  separatii^  the  aiterr  fronr  its  accompanying  vein  or  veiii<i,tijc 
poeaible  care  maat  be  taken  not  to  inflict  any  injury  u]K>n  tbcae  vesi^ols, «» 
Ihia  vonid  not  oaljr  emharraaa  the  opcfatorf  bat  mi^ht  lead  to  >>eN'ere  phleMiis,  nml 
Kvm  morttteatioa,  tsptriMy  in  aiw  iiriini  of  tbc  lower  extremity.  The  |)ruce<liire 
■nj  generally  be  Bateriallr  expedited  and  ita  safety  in9(irt.-d  by  the  cautious  u»e  of 
the  gfuuted  difector,  akkd  b^  djimnrtiag  torepa  ami  the  finger-nail.  Wbett  tla-  ar- 
iMy  ia  deep  oca  tail,  as  in  the  iom^n  part  of  the  neck,  the  light  inny  olten  Ih>  advanis- 
gwnaly  thrown  into  the  bottom  of  the  noand  by  means  of  a  rellevtor,  as,  for  example, 
the  minor  of  an  ophthabnoeeope. 

CCMMtkin  of  polsation  ttsuaDr  oecms  at  once  opon  tightening  the  ligature,  altbongb 
not  occraaarOj  so ;  sometimes,  ii»de«d,  several  days  elnt>se  before  it  is  fully  estab- 
Bahed.  bot  even  tbeo  it  is  commooljr  ver)   mocb  dimiuiahed  in  force,  thus  pA\iiig 
the  way  for  the  grailaal  formation  of  dots  opon  which  the  cure  nltimately  depends. 
The  persistence  of  the  circtdation,  alter  the  main  artery  of  a  limb  has  been  ligatfl, 
ariaea  from  ibe  anastomosii^  braitchea  cootisatng  to  poor  their  contents  into  tiinv 
DOftioo  of  the  reaad  trhieh  liea  betvcai  the  coiil  and  tbe  sac,  as  well  as  into  the  uic 
hmlt,  and,  perhaps,  also  into  the  diatal  portion  of  tbe  artery.     When  these  bniueb«f^ 
are  toordsnatdjr  inTp^  or  nnmerooBf  thqr  vj  l^eep  up  such  a  supply  of  blomi  as  tA^ 
coaapromioe  eflbctualljr  the  aacerss  of  the  operation. 

Mot*  or  leas  pain  naoatly  attends  tbe  tigfatening  of  th<  round  the  aiter^i 

osfjocliilfy  if  the  patient  ia  not  nnder  the  inflaence  of  an    •  ie.     It  is  oocasioKS^ 

allj  renr  »eTere ;  and  oases  oci-urf  as  when  a  ncrroos  filament  ia  indnded  in  tl:^* 
eord,  in  which  there  U  »  mh^  of  tingling  and  of  numbness. 

The  operation  is  .  followed  by  a  slight  diminution  of  temperature  in  ll  aac 

limb,  bot  this  rarely  ....-.;-  .-^.yood  a  few  hours,  when  it  is  succeeded  by  a  marku?-^ 
laoneaae  of  heat,  owing  to  tbc  augmented  actirity  of  the  cutaneous  circulntion,  &Ji 

eonscqoence  of  the  Mood  bring  fbroed  principally  through  the  superficial  cr     " *. 

SabMoqaentlj,  however,  as  tbe  anastomotic  branches  enlarge,  and  the  circul  '<^ 

eomcs  equalised,  the  temperattuv  sinks  again,  and  now,  perhaps,  soniewlmt  U  luw  t^^« 
normal  standanl,  the  paiia  really  feeling,  for  the  first  time,  tbe  loss  of  Moml  occ^-a- 
siooed  by  the  ligation  of  the  artery.  In  not  a  few  cases  the  limb  retains  its  t«JII|Mm-  • 
tars  after  the  operation  with  hardly  any  varintion,  as  if  nothing  at  all  bad  happMM^m<l- 

Instead  of  using  tbe  onlinary  silk  ligature,  Dr.  Stone,  of  New  Orleans,  in  lif.'Z^i^, 
io  a  case  of  aneurism,  tied  the  common  iliac  artery  with  a  silver  wire,  simply  sppiuw  -^ 
imating  the  sides  of  tbe  >'^'ssel,  and  leaving  the  wire  in  the  wound,  couvincetl  of  flBIIS 
entire  harralessness.  Tbe  patii-ut  died  on  the  twenty-sixth  day,  but,  as  no  antop  ^ 
was  made,  the  dis^Ktsition  of  the  ligature  was  not  ascertained.  At  the  Clinic  of  t 
Jetfonon  Medical  College,  in  Isi'il,  I  secured,  in  a  similar  manner,  the  femoral  aite^^ — 
in  a  case  of  |»opIiteal  aneurism;  the  patient  rapidly  recovertxl  without  any  onto' 
symptom,  and  the  wire  still  remains  in  the  thigh,  nearly  the  entire  wound  bari: 
healed  by  the  first  intention.  Since  that  period  I  hare  operated,  equally  si 
fully,  with  the  metallic  ligature  upon  four  other  cases,  the  last  of  whicfa 
the  external  iliac. 

Dr.  Bozemnn,  of  New  York,  in  1867,  tied  the  common  carotid  with  the  eilrer 
and  other  vessels  have  been  thus  secnred  by  other  sui^eons. 

Extensive  experiments  have  recently  been  made  on  the  lower  animals,  in 
neclion  with  the  ligation  of  arteries  with  silver  wire,  by  Dr.  li.  K.  Howard,  of  X 
York,  which  substantiate  the  n-siills  oi>tjiined  from  its  employment  in  tbe  h 
suliject.     lie  has  shown  that  when  the  wire  is  drawn  tightly,  it  frauses  not 
death  of  the  |>ortion  of  the  artery  embraceil  by  il,ns  after  liiiatiob  with  a  silk  lb 
but  that  the  loop  is  cast  otf,  and  either  discharged  at  the  surface,  or  tiecomes  eorj 
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kt  some  distance  from  the  poiut  of  application.  He,  tliiT<;foro,  cfmclmles  thnt  silver 
wire  is  not  an  innoi;uoiis  material  if  tin.*  iuti^ninl  ami  middki  coats  of  the  artery  are 
(Severed,  but  tliat,  whfii  applieil  ao  lotist^Iy  us  int-rely  tu  obstruct  tlie  flow  of  hloml 
jtbrough  the  vessel,  it  remains  permanently  at  the  i>oint  wLere  it  ia  plaewl,  thereby 
Kreatly  diminishing  the  risks  of  secoiulary  hemorrhage. 

'  In  ligatiiig  an  artery  in  its  continuity  for  the  cure  of  aneurism,  the  greatest  pos- 
'iliblc  care  shoukl  be  taken  not  to  wound  (lie  accompfinying  veins,  as  siiclv  an  aecident 
iinevitably  endangers  the  issue  of  the  case  by  provoking  a  bad  form  of  jihlubitis,  from 
tthe  effects  of  which  few  persons  recover.  Tiie  ligature,  passed  thr<^)ng!i  the  vessel, 
(embraces  a  jMjrtion  of  it  tightly  along  with  the  artery,  and,  consequently,  acts  pre- 
iciaely  as  a  seton,  causing  ditfusive  inflammation  not  only  in  the  vein  itself,  hut  also 
iin  the  surrounding  structures.  Tlie  risk  will  be  particularly  gi-eat  when  an  artery 
is  tie<l  close  to  the  aneurism,  as,  during  the  progress  of  this  disease,  the  inflainraa- 
;tion  of  the  sac  not  unfreipiently  extends  Rlong  the  cellular  substance  which  connects 
[the  two  vessels,  thus  rendering  them  s])eeittlly  intolerant  of  interference.  When  such 
,«n  accident  hapjiens,  the  ligature  must  at  once  he  withdrawn,  and  rei>assed  with  more 
'care,  either  at  the  same  point  or  a  short  distance  above  or  below.  The  blefding  is 
(Wsily  arrested  by  compression. 

ilowever  executed,  the  operation  should  never,  if  possible,  be  undertaken  without 
tome  preliminary  trenlnient.  For  a  week  or  so  previously,  perfect  rest  both  of  the  part 
and  system  should  be  enjoined,  the  diet  should  be  carefnlly  regulated,  and  proper 
Attention  should  be  bestowed  ujjon  the  bowels  and  secretions.  If  there  is  any  dnubt 
in  regard  to  the  establishment  of  the  collateral  circulation,  this  desirable  object  should 
^  pronaoted  by  compressing,  for  a  few  hours  daily,  the  main  artery  of  the  limb.  Mr. 
uharles  H.  Todd,  of  Dublin,  in  a  paper  on  aneurism  published  in  18:22,  strongly  in- 
llBted  upon  this  mode  of  treatment,  and  expres.sed.  Iiis  conviction  that,  when  neg- 
lected, the  operation  must  ot\cn  be  followed  by  mortillcation  and  other  bad  ennse- 
iuences  from  the  want  of  a  due  supply  of  blood  in  the  distal  portion  of  tbi'  limb 
liter  the  application  of  the  ligature.  Compression,  under  such  circumstances,  would 
Itave  the  additional  effect  of  favoring  the  solidification  of  the  contents  of  the  sac. 

Mr.  Syme,  about  fifteen  years  ago,  suggested  that,  in  annurism  of  the  carotid, 
Ixillary,  gluteal,  and  iliac  arteries,  in  which  the  Hunterian  operation  is  not  ad  mi  s- 
ithie,  the  snc  should  be  freely  opened,  and,  after  evacuating  its  contents,  the  artery 
ibould  be  sought  for,  and  tied  above  and  Ijclow.     In  sevenil  instances  in  which  he 

eiopted  this  procedure,  his  etlbrts  were  crowned  with  comi)tete  success.     The  last 
ae  to  which  he  applied  it  was  one  of  aneurism  of  the  external  iliac,  in  wliich,  afler 
kipping  open  the  sae  to  the  extent  of  six  inches,  and  turning  out  six  pounds  of  blood 
f,ni\  fibrin,  he  secured  not  only  this  vessel  but  also  the  commou  and  internal  iliac 
^rteries,  and  had  the  satisfaction  of  saving  his  patient.      Very  little  fiup|iuralion 
jlook  place.     Such   operati<*ns  are  refilete  with  interest,  as  showing  tlic  skill  and 
Idaring  <jf  the  surgeon,  and  tlie  astoninhing  powers  of  endurance  of  the  system,  but 
re  hardly  to  be  held  up  as  examples  for  general  imitation. 
Two  grave  objections  may  be  urged  against  the  ad(>|ition  of  this  procedure.     In 
the  first  pl.nce,  the  artery  in  the  inimediatt':  vieiinty  of  the  aneurism  in  often  so  touch 
diseases!  as  to  render  it  inrapable  of  sustaining  the  slightest  [(ressure  of  the  ligature  ; 
Snd,  secondly,  it  is  frequently  no  easy  matter  to  expose  tlic  vessel,  owing  to  the 
manner  in  which  it  is  overlapped  by  the  expanded  snc    Moreover,  tlie  sac,  especially 
irhcn  of  large  size,  is  often   fed   by  a  numlier  of  arteries,  the  bleeding  of  which  it 
would  be  extremely  ditlieult  to  control  by  any  mode  of  management  that  can  be  de- 
vised.    The  plan,  however,  shonld  not,  on  these  accounts,  be  entirely  rejected,  for  it 
is  easy  to  |)erceive  that  circumstances  might  arise  where  it  would  afford  the  only 
chance  of  safety.     Many  years  ago,  1  operate<l  upon  a  case  of  aneurism  of  the  sub- 
clavian artery,  where,  nearly  one  month  arter  the  ligation  of  the  vessel,  the  sac  burst 
Into  the  chest  and  occasione<l  fatal  jjleurisy.     If  such  an  event  could  have  been  fore- 
Been,  the  opening  of  the  sac,  and  the  evacuation  of  its  contents,  might  have  saved 
the  patient's  life. 

In  tying  d«'ei>'seate<l  arteries,  e3[>ecially  those  at  the  root  of  the  neck,  great  advan- 
tage may  often  be  ilerived  from  tliri>wing  retlected  light,  with  the  mirror  of  an  oph- 
thalmoscope, into  the  recesses  of  the  womid.  No  operation  of  this  kind  sliftnld  be 
performed  on  a  cloudy  day;  and,  after  the  division  of  the  integument  and  muscles, 
the  knife  should  be  used  as  little  as  possible. 
After-treatment. — The  treatment  after  the  Hunterian  operation  must  be   con- 
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ducted  willi  (rrortl  jurlgmnit  fiinl  altctilioti.     Tlic  patient  being  carried  lo  1)«'<1, tin; 
liiiil*  is  plrici-il  ii)  ;tii  easy  niid  relaxcil  p(»silioii,  but  not  elevated,  lest  arterial  influx 
be  Liilurlcjed  widi ;  and  it  is  well,  esjK'ciall}'  if  there  be  a  diminution  of  teniperaliiri', 
timt  it  should  lie  envel<iped  in  cuttuu  or  tlniitiel,  aided,  if  necessary,  with  botilfi 
filled  with  h«(- v.iilei-,  until  it  regains  its  natural  warmth.     Cold  applications  miisl 
be  carefully  avoided,  even  if  the  skin  is  hot  and  swollen,  as  they  tend  to  lower  llic 
vital  powers,  and  so  predispose  to  uiortifleutiou.     A  fidl  anodyne  should  be  rHlmiu- 
istered  immediately  after  the  operation,  to  relieve  pain  and  tranquillize  the  action 
of  the  heart ;  light  diet,  with  cooliii>f  drinks,  should  be  enjoined;  and  the  teiupfra- 
lure  of  the  apartment  should  not  be  permitted  to  exceed  65^  of  Fahrenheit.    The 
bowels  must  not  be  o[>ened  for  several  days,  and  then  only  by  the  mildest  Itucatires^ 
drastic  purgatives  lieint;  pnrticidarly  objectiotialjle  on  account  of  their  tendeiu-y  t«:>^ 
cause  excitement  and  throbbing  of  the  arteries  ;  occurrences  which  would  ineritalily 
be  injurious  after  such  an  operation.     All  boilily  and  mental  exertion  should  be  sli»  — 
diously  guarded  against  for  several  days  aller  the  separation  of  the  ligature,  lest,  lli^^ 
feeble  adhesions  giving  way,  secondary  hemorrhage  ensue. 

Caiisen  of  Faitunr. — The  cnnscs  of  failure  after  the  Hunterian  operation  are^^' 
first,  violent  inlbunuiation,  f<jll<>wed  by  mortification;  secondly,  death  of  the  Utn^^*' 
from  deticieucy  of  bbxMl ;  tliirdly,  secou<lary  hemorrhage,  either  from  preniatuf  *•' 
fletachmcnt  of  the  Iiij;ature,  or  rupture  of  the  sacj  and,  fourthly,  main teuancc  of  th 
cJrcuhitiou  hy  mean^  of  a  redun<laut  anastomosis. 

Ligation  of  un  artery  is  not  often  followiKi  by  severe  injlammnlhm  at  the  sea 
of  the  operation  ;  the  parts,  indec<l,  frcquentlj',  if  not  generally,  unite  by  the  fl 
iuteation,  or,  if  there  is  any  suppuration,  it  is  chiefly  at  tlie  seat  of  the  ligature.     I 
is  only,  or  mainly,  in  ptrsuns  of  bad  constitution  that  the  resulting  action  is  apt  t— 
run  riot,  or  to  assume  an  erysipelatous  character,  threatening  limb  and  life. 

Morlijb-alwn  of  the  limit  lielow  tlie  seat  of  the  operation,  from  inflaminatinn 
defective  cirtulntioti,  is  met  with  almost  exclusively  in  the  inferior  exlremilies  ;. 
ligation  of  the  fcmornl  artery  for   aneurism   of  the    popliteal.     (If  l.'')6  cases  of  tl(F 
operation,   analyzed   liy  Dr.  Norris,  2h,  or  about  b\  per  cent.,  were  followed  by  th 

accident.     Of  these  cases,  11  died  and  7   recovered,  <»  <»f  the  latter   having  cscapt 'J 

with  the  loss  rif  the  iilfccled  lind).  The  probability'  is  that  gangrene  may  urisp  fro  oi 
a  mere  want  of  blood  in  the  parts,  but  most  generally  it  is  dependent  upon  inflamm  n- 
tiou  of  the  artery  leading  to  the  formation  of  fibrinous  clots,  and  the  consequcaHOt 
closure  of  the  caliber  of  the  vessel  nud  also  of  some  of  the  ci»llateral  channels.  T^Kje 
mortification  usually  begins  within  the  first  forty -eight  hours  in  the  distal  portisrr — >d 
of  the  limb,  fiTfm  which  it  gradually  spreads  until  the  patient  dies,  as  he  u^noL^Jiy 
does  in  from  five  to  ten  days  after  the  first  appearance  of  the  disease. 

The  l)est  riieaus  of  averting  this  uiitinvard  occurrence  is  to  place  the  limb  in  a 
proper  p<^>sitioii  and  to  guanl  against  overactinn  in  the  p.arts.  If  gangrene  manifG^nt 
itseir,  UMlivitlistimding  i>nr  endeavors  to  |>revciit  it,  immediate  recourse  should  Ite  Ik  aiil 
to  ampiitatiou,  the  litiib  being,  if  pos!<il>le,  removed  above  the  seat  of  the  aneuristara. 

The  i'c<'urrcuce  of  nt'vniulart/  hi'tnurrhoije  after  this  o|>eration  may  usually  \x 
ex|>ected  almul  the  time  of  the  separation  of  the  ligature,  but  it  may  come  on  bef«.-»r(' 
or  it  may  not  take  |>hice  until  much  later.  In  general,  it  supervenes  from  the  sevei »  tli 
to  the  eighteenth  day.  A  diseased  state  of  the  artery,  excessive  infiammation,  or  «-  'le 
mal-application  of  the  ligature,  may  be  considered  as  so  many  exciting  causes  of  "t-be 
accid<'rit. 

The  frequency'  of  secondary  hemorrhage  after  the  Jlunterian  operation  has  1>^s^ct 
differently  estfmated  by  dilTcrent  writers.  Lisfranc  collected  180  cases,  of  wU  it'll 
32  were  followe<l  by  this  occurrence.  In  530  cases  analyzed  by  Porta,  secon<i.«»''y 
hemorrha;ie  took  pla<"e  in  73,  of  which  more  than  one-half  perished,  either  dirccr '•l.v 
or  iudircctly,  from  loss  of  blotwl.  If  we  descend  to  particular  operations,  it  will  '* 
found  that  of  3 H  cases  of  ligation  of  the  carotid  there  were  7  cases  of  second  ^•'■y 
hemorr!ia>;c,  with  2  cures  and  5  deaths;  the  external  iliac  affords  S  ctises  out  of  ^^i 
of  which  r>  died  and  3  were  cured.  Of  l>i7  operations  upon  the  femoral  artery^  " 
were  followed  by  hemorrhage,  and  of  these  0  died  timl  9  were  cure*!,  the  ot-  ^'^'" 
recovering  after  amputation,  rendered  ueccssary  on  account  of  the  persislencty  ^^ 
the  bleeding. 

The  principal  remedies  for  secondary  hemorrhage,  af^er  such  an  operation,  '[^ 
gentle  Itut  systematic  ])ressure  at  the  site  of  the  bleeding,  and  also  over  the  m^»  *'" 
trunk  of  the  vessel,  assisted  by  the  internal  use  of  acetate  of  lead  and  opium  in  ui*  '"" 
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witli  ergot  and  verati'mn  %'iriik'.  Ocoa-siojially  it  will  be  ncfessnry  to  ti«  the  artery 
higher  up;  or  even  to  fiminitntt?,  e8|)«ciftlly  It',  wlwn  tlie  Hiirgeon  is  calknl  to  tlic  casi-, 
the  Ios8  of  blood  Ikis  alrea*!}'  been  great,  iuid  the  parts  are  much  obscured  from 
owelliug  anil  iiitiltratidii. 

Hufjluri'  of  tlie  aneiirisnnil  sac  is  uiicoinnion  after  the  ©[wration.  It  is  observed 
f*hiefly  in  eases  of  long  standing,  where  intiM-fi_Mvii<.t.>  lias  bt'cu  dchtyed  du  actxunit  of 
the  neglect  of  the  surgeon  or  the  obstinaov  nf  tlie  patient.  The  i'U(»titre  may  be 
C.-iused  eitiier  by  the  gradual  absorption  and  attrimatiun  of  the  sae,  aided,  perhaps,  by 
tlie  pressure  of  some  bony  prominenee,  or  it  may  be  due  sulely  to  the  effects  of  in- 
muiation.  In  tlie  latter  case,  wliieh  ia  by  far  the  more  frequent  of  the  two,  tlu' 
.dent  geuerall^^  ocenri*  at  a  comparatively  early  period  alter  the  operation,  and  is 
ys  preceded  by  well-marked  local  and  constitutional  symptoms,  indicative  of  the 
tinpcnding  mischief. 

I  This  accident  hardly  admits  of  satisfactory  treatment.  When  tlie  aneurism  is 
Ihvorably  situated,  the  best  i>lnti  in  to  lay  it  freely  open,  and  to  soeiirethe  main  artery 
leading  tC  it  above  and  below  the  tumor.  When  this  is  imjiraetioable,  the  chief 
reliance  must  be  upon  well-adjusted  pressure,  assisted  ]»y  eohl  applications  and  other 
Jiieans  calculated  to  moderate  the  force  of  tlie,  circulation. 

A  return  of  pulsalion  in  the  aneurismal  sac  is  occasionally  observed,  and  is  eom- 
jnonly  due  to  a  redundant  collateral  cirenlalion,  nr  an  auoinalons  arrangement  of  the 
Xaaiu  arterj'  leading  lo  the  tumur,  as,  for  examjtie,  tlie  high  division  of  the  femoral. 
In  some  cases  itcontinnes  alVer  tlie  n|>plicatiotiof  the  ligature;  in  general,  however, 
it  comes  on  at  a  variable  period,  and  now  and  then  nii  instance  occurs  in  whicli  it 
reappears  several  times  during  the  progress  of  the  after-treatment.  The  pulsation 
nsmilly  ceases  spontaneously,  followed  by  the  gradntil  shrinking  of  the  sac.  When 
it  continues  olistiiiate,  and  the  tumor  either  retains  its  former  bulk  or  progressively 
enlarges,  the  retnedy  most  likely  to  be  euceessful  is  steady  com|)ression  bulli  of  the 
i aneurism  ami  of  the  niiiin  artery  of  the  limb.  In  popliteal  aneurism,  forced  flexion 
of  the  leg  might  be  tried. 

I  None  of  these  accidents,  save  the  last,  and  that  is  a  very  improbable  one,  will  be 
[likely  to  bapix^n  if  the  part  and  system  hare  been  Ihoroughlj'  prepared  for  the  opc- 
iration,  if  the  disease  has  not  made  too  niiieli  progress,  and,  finally,  if  projier  care 
niid  judgment  be  employed  in  managing  the  case  ailer  the  application  of  the  liga- 
ture. Peligation  of  the  carotid  arteries  for  the  cure  of  aneurism  is  liable  to  be 
followed  by  intlammation  of  the  brain  and  lungs,  with  softening  of  the  former  if 
ithese  organs  and  hepatization  of  the  latter.  Much  of  the  mortalitj'  from  the  opera- 
tion is  attributable  to  these  diseases. 

Cases  ba^'c  occurred  in  which  this  operation  was  followed  by  phlebitis,  pyemia, 
[tetanus,  and  apoplexy,  but  such  results  arc  extremely  rare,  and  scarcely  deserve  to 
|,bc  taken  into  account  iu  coimeetion  with  the  procedure. 

I      No  recent  sfalintics  of  the  Ilnnterian  operation,  on  a  largo  scale,  have  appeared. 
Mr.  Thomas  Inman,  of  Liverpool,  in  1844,  published  t!ie  subjoined  talile  made  ii[» 
I  of  all  the  reliable  cases  that  bad  been  recorded  up  to  that  date  in  the  various  medical 
l^and  surgical  periodicals. 

I  ArterlpB. 

I  Innominate 

^^  Subclavian 

^^k  Carotid 

^^f  AMnniinat  Horta 

^^  Common  iliac 

t  InttTDtil  iliac ,        .      4 

^H  External  iUau; 

^H  Femoral 

^The  late  Mr.  Benjamin  Phillips  collected  3S0  cases  of  this  operation,  of  which  113 
Jproved  fatal.  Of  418  cases  analyzed  by  Porta,  117  perished.  Lisfrane  fomul  .38 
"deaths  in  1"25  cases.  It  thus  appears  that  the  mortality  alter  this  operation  is  truly 
ii  frightful;  a  circumstance  which  shonld  induce  every  one  to  regard  it  with  suspicion 

ami  distrust. 

It  is  almost  needless  to  state  that  sncli  an  ojicrution  shovdd  never  be  performed 

-wbeu  the  case  is  attended  with  great  disorder  of  the  geueral  health,  serious  disease 
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of  an  im[ir>rtaiit  internal  orgMii,  as  tbo  lieatt  nv  lungs, or  llie  coexistence  of  aneuri»tn 
in  !Uiy  of  tlio  iaiger  vessel!;!,  more  espceinlly  if  tlie  concomitant  lesion  has  already 
made  umisnul  progress.     ParticuLir  iuquirv  abonhl  always  l»e  made  into  the  cf 
tion  of  the  kitliieys;  for  there  is  hardly  any  affection  which  exercises  so  prejudic 
an  iuflueiKc  upoii  recovery  as  allnimiiuiria.     Pregnane^'  is  no  bar  to  the  proco<hir 
and  several  instances  have  bien  repoitcd  in  which  the  patients  made  an  excellt 
recovery,  :nul  livetl  for  a  consirleraltle  period,  after  the  doligation  of  n  large  arlt;rj" 
for  the  cure  of  aji  aiHurism  complicate '  with  aneurism  of  the  arch  of  the  aorlx 


b.    DELIGATION  OF  THE  ARTERT  AT  THE  PISTAL  6tPE  OF  THE  TCMOR. 

It  is  well  known  tliat  aneurism  occasionally  occurs  so  near  the  trunk  aa  to  rendw 
it  impractical  lie  to  porfoim  the  Ilunleriaii  operation,  or  that  the  artery,  although 
accessible  at  the  cardiac  side  of  tfie  tumor,  is  too  much  diseased  to  ermble  it  to 
support  a  ligature.  Mons.  Brasdor,  a  professor  in  the  old  school  of  snrgerj-  at  Paris, 
upwards  of  seventy-five  years  ngu,  after  much  reflection  upon  the  subject,  arrivwl 
at  the  conclusion  that  gradual  and  etlkient  coagidation  of  the  lilood  in  the  aneurism 
might  be  produced  by  placing  the  cord  upon  tl»c  artery  at  its  distal  aspect-  He  had 
no  opportunity,  however,  of  solving  the  problem  iipon  the  human  suhject.  The 
merit  of  this  was  reserved  for  Desvliamps,  although  the  case  upon  which  be  tried  it 
could  hardly  have  been  worse  for  such  an  undertaking.  The  patient,  besides  iK-ing 
old,  was  worn  out  by  suffering,  and  the  tumor,  which  occupied  the  upper  part  of  tbe 
thigh,  extending  to  within  a  short  distauee  of  Poupart's  ligament,  was  nearly  seven- 
teen inches  in  circumference.  Tiie  operation  was  tedious  an<l  difficult,  on  account 
of  the  depth  of  the  artery  and  the  absence  of  pulsation,  but  the  vessel  was  at  lensth 
discovered  and  effectually  secured.  Contrary,  however,  to  expectation,  the  aneurism, 
which  had  not  made  any  marked  progress  for  some  time  previously,  now  rapi  " 
increased  in  volume,  and  on  the  fourth  day,  when  it  appeared  to  be  on  the  point, 
bursting,  it  was  resolved  to  perform  the  ordinary  operation,  notwithstanding  the 
eons  which  had  just  liefore  been  urged  against  its  adoption.  Two  ligatarea  were 
applied,  but  the  operation  was  attended  with  copious  hemorrhage,  and  the  man  died 
in  eight  hours  afler. 

The  operation  of  Brasdor  was  next  performed  by  Sir  Astlcy  Cooper,  in  a  case 
of  aneurism  of  the  external  iliae  artery,  extending  so  high  up  into  the  alxlomen 
as  to  render  it  iui[)OBsible  to  place  a  ligature  iK'tween  it  and  the  heart.  The 
femoral  arLery  was,  tluTefore,  tied  R  short  distance  below  Poupart's  ligame 
between  tlie  eittgnslnc  and  ]iiofundu.  The  patient  did  well  for  some  days,  w 
tljc  tumor,  which  had  been  gradually  diminishing  in  volume,  burst,  causing  death 
hemorrhage. 

What  the  results  of  these  two  efforts  might  have  been,  if  the  cases  had  been 
of  a  more  favorable  charaeter,  is  a  matter  which  must,  of  course,  be  left  to  conjec- 
ture. It  is  certain,  however,  that  no  attempt  was  made  to  re|M?at  the  operation  until 
182o,  when,  almost  forgotten  by  the  profes-sion,  it  was  performed  by  Mr.  JamM 
Wardrop,  of  London,  in  a  cane  of  aiieurisra  of  the  carotid  artery.  The  success  WM 
complete.  Tlie  ligation  was  followe<l  by  an  immediate  diminution  of  the  tumor, 
which  gradually  progressed  until,  at  the  end  of  the  fitlli  week,  the  neck  had  nearly 
regained  its  natural  form  ;  the  ligature  had  droppetl  otf,  and  the  general  he.ilth  wai 
entirely  reestablished.  The  patient,  a  woman,  seventy -five  ye.irs  old,  continued  to  be 
perfectly  well  tliree  years  nWvr  the  operation. 

Having  been  eqmilly  successful  in  several  other  cases,  Mr.  War<lro[)  was  induced 
|to  extend  the  principle  of  Brasdor's  operation  to  aneurism  of  the  inuoniinate  artery. 
It  occurred  to  him  that,  by  tying  one  of  the  branches  of  this  artery,  the  force  of  the 
circulation  might  be  so  far  diminished  in  the  tumor  below  as  to  cause  the  solidlfi* 
cation  of  its  contents;  and,  a  favorable  opportunity  soon  after  arising,  he  was  not 
slow  in  putting  his  ideas  in  practice.  The  patient,  a  female,  forty-flve  years  of  ago, 
had  a  pulsating  swelling,  of  the  size  of  a  turkey's  egg,  in  the  inferior  part  of  lb« 
neck,  its  base  being  concealed  by  the  sternum,  and  evidently  coimected  with  th« 
innominate  arter^'.  For  the  cure  of  this  disease  the  right  sulK-lavian  was  tiwl  in 
July,  1827,  with  the  effect  of  a  gradual  amelioration  of  the  disto^ssing  sym]»tom8, 
and  the  idtimate  disappearance  of  tbe  tumor,  its  site  being  occuj)ied  merely  by  ao 
unnatural  hardness,  the  result,  probably,  of  the  remains  of  tbe  aneurism.     This  wai 
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the  crmililioTi  of  the  patirnt  fourteen  mouths  afterwards^  nt  which  time  the  carotid 
Briery  still  piilsatei.I,  ftlthimgh  not  so  vigiiiuusly  as  the  k'l\,  laid  the  wouiau  was  in 
better  Lealtli  tlian  she  had  been  for  a  long  time. 

The  procehtre  Ufw  described  constitules  ivliat  is  calletl  Wiinlrop's  opentliDn, 
althongh  it  is  in  reality.  :i9  was  before  iiitirn:ite«l,  merely  an  extension  of  that  of 
lirasdor;  and  is  nnliy  Jtpplieable  to  aneurism  of  the  innominate  artery.  It  has  been 
performed  within  the  last  twenty  years  in  a  eonsiderable  number  of  cases,  gentv 
rally  by  tying  the  common  carotid ;  but  the  results  hrjTc,  lor  the  most  part,  l)pen 
unfavorable,  owing,  as  has  lieen  alleged,  and  as  is  jjrtibably  the  (act,  to  the  occurrence 
of  ^iolent  intlammation  both  in  tlie  aneurisnuil  sac  and  in  the  vessels  in  immediate 
commuuication  with  it,  terminaling  fatally  in  a  few  days,  or,  at  most,  in  a  few 
weeks. 

Looking  at  the  statistics  of  <leIigation  of  the  artery  at  the  distal  8i<]e  of  the  sac, 
Lowever  performed,  we  fun)  that  of  57  cases,  collected  by  Mr.  Erichseu,  deatli 
epee<1ily  occunt'd   in   20,  while  in  the 


remaining  T,  although  the  patients 
e8ca|>ed  with  their  lives,  no  benetit 
whatever  resulted  in  regard  to  the  cure 
of  the  aneurism. 

The  annexed  cuts  afford  an  illnstra- 
tion  of  the  various  methods  of  liyating 
.  ai'teries  for  the  cure  of  aneurism,  above 
descrilied.  A  glance  will  serve  to  show 
how  inefficient  such  an  o|>eration  must 
be  when  ];)erforraed  according  to  the 
plan  suggested  by  Mr.  Wanlrop, 


r 


Fig.  395. 
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Wkrdrop'*, 


C.    INSTRUMENTAL  COMPRESSION. 

The  treatment  of  aneurism  113-  com- 
pression dates  back  to  a  very  early 
period  of  the  profession,  and,  although 
the  prineijjles  upon  which  it  was  for- 
merly conducted  were  far  from  being 
8cienti(!c,  nnmerous  c.ises  have  been 
published  illustrative  of  its  efficacy.  naour'*. 
It  is  not  my  design  to  in(Hiire  into  the 
history  of  the  ojteration,  or  to  seek  out  its  inventor  for  the  purpose  of  awarding 
him  praise  for  his  iiijienuity  and  enterprise;  it  is  siitticicnt  to  state  that  the  com- 
pression was  originally  applied  directly  to  the  tumor,  or  to  the  tumor  and  the  limb 
upon  which  it  was  situated,  either  by  means  of  an  apiiarutus  specially  constructed 
for  the  object,  or  by  a  compress  and  roller,  extended  from  the  distal  portion  of  the 
extremity  upwards,  beyond  the  seat  r>f  the  disease.  The  practice  was  most  fre- 
quently employed  for  the  relief  of  traumatic  aneurism,  particularly  that  form  of 
it  consequent  u^jon  injury  of  the  brachial  artery,  at  the  bend  of  the  arm  ;  and, 
although  it  proved  oecasiunaUy  successful,  not  a  few  ca.se9  occurred  in  which  ifc  was 
followed  by  violent  inflammation  of  the  sac  and  limh,  eventuating  in  ulceration, 
abscess,  or  gangrene. 

The  compression  may  l>e  direct  or  indirect;  that  is,  it  may  be  applied  either  to 
the  swelling  itself,  or  to  the  artery  upon  which  the  swelling  is  situated.  Aneurism 
of  various  arteries,  as  the  carotid,  subclaviiin,  brachial,  iliac,  femoral,  and  popliteal, 
was  successfully  cured  by  the  former  method  by  P^abricius,  Tulpius,  Acrel,  Petit, 
riatner,  Giiatt^ni,  Ciniselli,  llruukcr,  and  many  others;  and,  although  the  treat- 
ment is  now  obsolete,  there  is  no  doubt  that  it  might  still  occasionally  be  advan- 
tageously emjiloyed,  especially  in  tumors  of  small  size.  The  compressing  agents 
were  generally  |>ieces  of  sponge,  agaric,  or  linen,  confined  by  adhesive  strips  and  a 
roller.  Sometimes  the  pressure  was  rendered  more  firm  by  the  interposition  of  a 
solid  substance,  as  sheet  lead,  papier-mach^,  or  sole  leather.  Dionis  refers  to  a  case 
in  which  a  man  cured  himself  of  a  false  aneurism  at  tlie  bend  of  the  arm  by  keeping 
up  gentle  pressure  upon  the  tumor  for  a  year  with  a  cushion. 
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Iij  l\w  laUur  part  of  the  lost  t't-ntuiy,  VetiR'l,a  Frt'iifii  uiUitary  surgeon,  c<)H'"^w,f 
the  iJca  of  miring  aneurism   Ity  nppl}  iug  com]iivssioii  ui>on  the  artery  ituw.' 
bej'ond  the  tumor,  upon  tho  siime  principle  aw  tliat  uimhi  wliieh  Brasclor  &f»<.i.  ju., 
suggested  the  use  of  the  ligature.     He  lliought  that  the  operation  was  |>artic-iiUtU 
a<iaptec1   to  aneurism  situated   so   near  to  the  trunk  as  to  IbrMd  a  resort  lu  tbi- 
[ligature,  or  compres'sion  upon  tlie  cardiac  side  of  the  Bwelling.     It  wouhl  npivar, 
however,  tliat  he  pmctisod  it  only  in  one  iti.itance — upon  a  man  ati'ected  with  tnifiiiii*) 
aneurism — and  that  so  great  was  tlie  •listiirhance  whicli  it  created  in  the  puUaiion 
of  the  sue,  that  he  was  obligeil,  in  a  very  short  time,  to  ahau<]on  it.     From  tlie 
want  of   succenti  attending  the  case,  ill  adapted  as  it  was  to  test   the    principles 
of  a  new  process,  no  one,  it  seems,  felt  allerwards  disposed  to  make  further  trial 
of  it,  and  it  was  accordingly  forgotten,  or  remembered  only  as  au  ingeuioiu  sug- 
gest i(ra. 

The  late  Dr.  J.  M.  O'Ferrall,  of  Dublin,  was  a  warm  advocate  of  compression  of 
the  artery  both  above  and  below  tlie  tumor,  or  at  its  cardiac  and  distal  as|tecls.  and 
the  signal  sui-eess  which  attended  the  operation  in  three  cases  thus  treated  by  hira 
affords  a  xtrong  argument  in  favor  of  its  general  adoption.  As  the  coagnlalion  of 
the  blood  in  this  method  of  treatment  is  the  great  desideratum,  it  is  roa.-soiiable  to 
conclude  that  it  will  be  more  rapidly  effected  when  the  compression  is  applied  at  two 
jH)iiits  than  one,  the  blood  wiiliin  the  tumor  being  thus  brought  more  thoroij«li]r 
and  promptly  into  a  state  of  re|>ose  so  favorable  to  the  accomplishment  of  the  oltjivt 

Compression  of  the  artery  above  the  tumor,  or  between  it  and  the  heart,  was  first 
distinctly  insisted  upon  as  a  remedy  for  the  cure  of  this  disease  by  tlie  lule  Mr. 
Freer,  of  England,  in  his  observations  on  aneuriam,  piil^lislieil  earlj-  in  the  prvM-'iit 
century.  In  the  wuik  here  referred  to,  he  gives  special  directions  for  applying  thf 
compreRsi(»n,  enjoining  that  it  slmnld  l»e  made  by  enveloping  the  whole  limb  with  t 
bandage,  and  placing  uptHi  the  vessel,  in  the  most  superficiid  jjortion  of  its  extent, 
a  small  pad,  wliich  was  then  to  lie  screwed  down  by  means  of  a  toumicpieL  To 
render  its  action  more  cirective,  a  plate  was  secured  to  the  opposite  side  of  the  liinl>, 
which,  while  it  (l<fende<l  the  integument  and  muscles  from  injurious  constrii-tifjn, 
concentrated  the  fi>ice  upon  the  parlicnlar  \K>mt  of  the  artery  where  it  seemed  lok 
most  needed.  Xntwithstaiiding  this  precaution,  the  api>lication  of  the  toniiiiqni'! 
was  soon  followed  by  pain  and  a'dema  of  the  extreniity,  generally  so  violent  m 
speedily  to  necessitate  its  removal.  Short,  however,  as  tlie  compression  was,  ito<va- 
sionally  laid  tlie  fniindation  of  a  cure,  which  was  afterwards  perfected  by  the  isleai)| 
but  cautions  use  of  the  ordinary  compress  and  bandage. 

Acting  upon  the  suggestions  of  Freer,  Dupuytren  and  others  n]>plied  theinsdvc* 
to  this  mode  of  curing  aiiciirisni,  devising  useful  an<l  ingenious  instruments  :»s  !iiil»- 
stitutes  for  the  more  clumsy  contrivance  above  describe<l.  The  French  surgeou.in 
particular,  invented  a  most  admirable  compressor,  at  once  simple  and  efficienl,  wliivl' 
stilt  bears  his  name,  and  which  he  emplo^'cd  successfully  in  several  cases  of  ftiieiirl«'i 
of  the  inferior  extremity.  The  cures,  however,  that  were  effected  in  this  way  »ff* 
few  compared  with  tlie  great  number  of  failures,  and  the  conscfiuence  was  that  il"" 
treatment  never  met  with  iiuK-li  favor.  What  added  to  the  <lissfttisfaction  of  pracli- 
tioueis  was  that,  iu  fpiite  a  consuferable  number  of  cases,  it  was  followed  by  result* 
highly  prejmlicial  to  the  limb,  if  not  both  to  limb  and  life. 

Thus  stood  the  treatment  of  nnetiiism  bj-  compression,  wheti,  in  1843,  it  was  des- 
tined to  experience  a  complete  revolution  in  the  liands  of  several  eminent  snr2e<>D« 
of  Dublin,  [mrticularly  Ilutton  and  Ilellingham,  the  latter  of  whom,  in  a  short  triict 
upon  the  subject,  was  the  first  to  point  out,  upon  correct  and  scientific  principles, 
the  manner  in  which  it  acts  in  curing  the  disease*     Prior  to  this  period,  one  replete 
with  interest  to  the  progress  of  surgery  and  humanity,  compression  waa  a  verypsiinftJ 
and  hap-hazard  proceeding,  conducted  without  any  discrimination  and  jnd^rment,  and. 
consequently,  without  any  certainty  as  to  its  results.     The  idea  was  that,  io  order 
to  succeed,  it  was  necessary  that  it  should  be  applied  firmly  and  steadily,  so  as  to 
arrest  the  circulation,  an»l  cause  adhesion  of  the  sides  of  the  artery,  very  much  as 
in   the   operation   of  ligation.     ITence  the  poor  patient  was  gencrallv  suVijected  to 
immense  torture,  often  comiK'Uing  the  spee<ly  discontinuance  of  the  treatment,  which, 
however,  notwithstanding  this,  was  occasionally  followe<l  by  the  worst  consequence*, 
as  muiufested  in  the  violent  swelling  of  the  atfected  limb,  and.  perhaps,  its  ultimate 
loss  by  gangrene.    The  procedure  was  altogether  a  blind  one,  and,  therefore,  just  as 
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likely  to  prove  pivjuflioial  as  iiscftil.  It. was  employed  liy  one  practitioner  shnply 
because  it  hail  oceasiuiially  U'eii  employud  successMly  by  analhcr,  ami  not  bei-nitse 
aii3'  one  had,  as  yel,  bteii  so  tuitinialu  as  to  lay  down  any  bni.-ul  and  iJitiiiit««  lules 
of  aetioii.  U  was  for  lliis  reason  that  it  was  so  long  in  aeciuiriiijr  th'?  conljiteriee  of 
surgeons  ;  that  it  was  totally  abandonecl  at  one  time,  and  resnnu-d,  ivith  donbls  and 
misgivings:,  at  another.  Its  principles  were  not  yet  fnlly  flL'veh«j»ud,  or  ])!ufeii  upon 
ft  just  and  compreliensive  basis.  This  labor  was  ]>eribrined  by  IM-.  Hellingiiam  and 
his  able  associates,  who  thus  ereateil  a  new  era  in  the  ticatinent  of  aneurisro,  hardly 
less  brilliant  tbati  that  of  the  ligature.  What  the  ultimate  fate  of  this  treatment 
will  be,  time  alone  can  determine;  that  it  is  destined  to  supcrsedo  entirely,  as  some 
Lave  predicted,  the  use  of  the  ligature,  is  extremely  questionable,  and  yet,  consider- 
ing the  remarkable  success  which  has  attended  it,  such  au  occurrence  seems  not 
improbable. 

Coroprt'ssion,  as  now  conducted,  is  not  only  safe,  but  comparatively  free  from 
pain;  and,  although  it  is  olton  tediou<<,  yet  few  cases  will  ultimately  resist  its  in- 
fiiicncc.  It  is  nune  particularly  aiiplicable  to  the  cure  of  pojtliteal  aneuri.sm,  in  wliirb 
its  greatest  triumphs  have  hitherto  i>een  achieved,  but  it  bas  alsrt  been  successfully 
employed  iu  aneurism  of  the  fcmrtral  artery,  both  in  its  uiiper  and  lower  extent,  and 
iu  aueurism  of  tliu  bniddal,  lorticularly  at  the  Ivend  of  the  ann.  It  is  afiplied  at 
ibe  site  of  the  IluiUerian  operation,  that  is,  upon  a  sound  portion  of  the  vessel,  at 
the  cardiac  site  of  the  tumor,  ami  generally  at  a  con.siderable  distance  from  it;  gently 
und  intermittently,  not  firitily  and  persistently  as  in  the  old  method  ;  just  snfliciently 
lo  retard  and  weaken  the  cireulatiou  in  the  sac,  not  to  arrest  it,  and  so  as  to  favor 
the  gradual  formation  of  clots ;  allowing  time  for  the  development  of  the  collateral 
vessels,  and  the  uiainlenanue  of  the  nonrishnuMit  of  the  distal  portion  of  tlie  member. 
Occlusion  of  the  artery  at  tiie  site  of  compression  is  not  wishwl  for;  on  the  contrary, 
it  is  desirable  that  the  vessel  should  remain  pervious,  and  retain  as  many  of  its 
normal  i>ropertie«  as  i)tj.tisible.  As  the  strati licut ion  of  the  sac  [jrocceils,  as  layer 
after  layer  of  fibrin  isdc]>osiled  and  becomes  firmly- cemented  to  that  which  precedeil 
it,  the  hollow  pouch  is  gradually  Idled  up,  and  usually,  along  with  it,  also  the  upper 
orifice  of  the  artery.  To  this  ride,  howrver,  there  are 
occasional  e.xceplions,  the  blotnl  continuing  to  flow 
frora  the  artery  in  a  direct  stream  across  the  sac  in  a 
sort  of  ditch,  groove,  or  narrow  channel. 

For  the  purpose  of  making  the  compression,  various 
instruments  h.^ve  Ix^en  devised,  one  of  the  most  siui]ile 
and  etlicieut  of  which  is  represented  iu  fig.  20S ;  it  is 
a  mo<lification  of  that  of  Charricre,  and  was  success- 
fully employed  l>y  Dr.  Thomas  1'.  (Jilibons,  of  this  city, 
in  a  case  of  aneurism  of  the  popliteal  artery.  It  con- 
sists of  a  long,  wide,  concave,  steel  plate,  supporting 

three  seuucircles  of  tlie  same  metal,  arranged  in  two  segments,  which  slide  upon 
each  other,  and  are  connected  each  at  their  free  extremity  with  a  screw  and  pad. 
The  whole  construction  of  the  instrument  is  such  as  to  enable  the  surgeon  to  regu- 
late the  pressure  with  the  greatest  nicety;  ni.Tking  it  more  or  less  firmly,  and  at 
one  or  more  points,  or  alternately  at  difTerent  points,  as  circumstances  may  seem  to 
require. 

The  annexed  drawings,  figs.  299,  300,  and  .101,  are  added  for  the  purpose  of  enabling 
the  reader  to  avail  himself  of  the  use  of  other  compressors,  if  the  one  here  described 
should  prove  inadequate. 

"It  will  generally  be  well,  if  tht  patient  is  at  all  intelligent  and  trustworthy,  to 
instruct  him  in  the  use  of  the  instrument,  bo  that  he  may  regulate  the  com[ire9siou 
according  to  its  etfects ;  lessoning  it  if  it  is  productive  of  pain,  and  conversely. 

One  important  [irinciple  in  the  treatment  is  to  compress  the  artery  against  the 
Ixvnc,  as  a  point  of  support;  if  the  pressure  is  widely  ddlused,  it  will  only  .serve  to 
embarrass  the  venous  ciretilation,  and  to  retanl  the  cure.  Tlie  |)relimbiary  treatment 
should  l>e  the  same  as  in  tlie.  Unnttrian  o]>eration;  and  during  the  progress  of  the 
cure  tlie  limb  shoidd  be  kepLconstiintly  bandaged  from  its  distal  extremity  upwards, 
to  support  the  eajjilJary  vessels,  and  thus  prevent  a?tleuia.  IStrict  quietude,  both 
of  mind  and  body,  should  be  observed;  the  diet  should  be  mild  but  suiliciently 
nutritious;  and  free  use  should  be  made  of  aconite,  opium,  and  acetate  of  lead,  as 
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exercise  may  be  pcrrnitted  in  the  open  air,  the  instra- 
mi'iit  iK'iufr  worn  severa]  hours  in  tlie  inoming  und 
ew'iiiii};.  If  nny  consiilerable  Bwclliiifr  arise  in  llie 
linil>,  all  troatment  njU!>t  lie  temporarily  suspend 
nnd  ineaHiires  mlopted  for  the  relief  oT  the  tnoi 
ni'tion.  To  cotitinue  the  compression  under  s 
circuiiistancea  would  he  to  jeopard  the  safety 
of  tilt;  part  nnd  pntiont. 

Tlu'  jriTiod  at  which  a  cure  may  reasonablr  U 
looked  for  in  this  trentraent  is  subject  to  inueu 
versity  5    in  some  instances  compression  for  a 
hours  has  suUiced  to  produce  this  event;  in  oth 
and   these  embrace  the  great  majority  of  case 
lunnber  of  days  are  required ;  occasionally  sev 
weeks   elapse;    and   examples   have   been   repo 
where  the  stratification  au<l  obliteration  of  tlie 
wore  not  completed  under  two  months.    As  a  genei 
rule,  it   may  be  assumed   that,  other  things  beiDj} 
equal,  the  cure  will  be  more  rajtid  in  proportion  to  the  small  volume  of  the  tu 
the  tolerance  of  the  part  to  compression,  and  the  absence  of  complications. 

Within  the  last  few  yeai-s  the  old  method  of  treatment  of  aneurism  by  forced 
steady^  persistent  compression  has,  with  some  modification,  been  re\ived,  and 
likely,  in  j^reat  degree,  if  not  L-ntinly,  to  BU[jersede  the  gra<inal  method,  upon  whicli, 
until  recently,  so  much  stress  was  laid.  The  credit  of  recalling  attention  to  this 
plan  of  treatment  is  mainly  due  to  Dr.  William  Murray,  of  Newcastle-on-Tyne,  who, 
aware  of  the  great  pain  atten<ling  it,  accompanied  its  employment  with  the  mlmiii 
tration  of  chloroform,  thus  paving  the  wa^'  to  a  new  application  of  this  invaluai 
anitsthetic  agent.  His  ca-^e  was  fine  of  aneurism  of  the  abdominal  aorta  in  a 
twenty-six  ^ears  of  age.  The  tourniquet  was  applied  to  the  ve9><el  above  the  tumnr 
on  two  distinct  oc<!a.sions,  at  an  inlerval  of  three  days;  on  the  first  for  two  hours, 
without  any  materia!  impression,  and  on  the  second  for  five  hours,  followed  by  the 
complete  arrest  of  pulsation,  and  a  rapid  cure.  The  man  survived  the  opcrati 
which  was  performed  in  l^i'A,  six  years,  when,  dying  from  the  elTect.9  of  anol 
!tin>nri.sin  of  tiie  aorta,  an  opportunity  was  afforded  of  verifying  the  correctness 
i1m'  |)revjous  diagnosis,  so  that  no  doubt  coidd  be  entertained  about  the  success 
the  treatment. 
Since  the  publication  of  Dr.  Murray's  case,  a  number  of  other  examples,  wi' 
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equfllly  trralifying  rpsults,  have  Iteoii  rt'iiorted  hy  other  ohnprvers.  Thus,  T>r.  E.  D. 
]^lap<jih«.-r,  of  Dublin,  in  a  case  of  ilio-H'muial  auenrism,  siKcoeded  in  ofluctiiig  coa- 
siilidaliun  of  tliL*  umnjr  in  four  hours  imid  a.  half,  by  coruinx'ssin^  IIr-  coiniuim  iliac 
Rrtery.  In  anotlicr  eanti — one  of  popliti-a!  aufiirism — tin;  liine  ocLiipii'il  in  ane^Atiug 
llie  pulsation  was  uintrtv-soven  hours,  altiionf,di  pressure  was  npplietl  Lioth  at  Ihy 
proximal  au«l  distal  sidi'sof  the  tnnior,  the  liiul>  havinj;  jireviuusly  lieeti  elevated  aiitl 
baudageil  to  interiupt  the  retura  of  veiioiia  Idood,  uiid  direet  [ircssure  made  upon  the 
sac  with  an  •elastic  roller.  Dr.  Heath,  <if  SurHlerhuid,  cured  an  aneurism  of  the 
external  iliac  artery  by  eompre^^sing  the  alKlomiual  aorta  for  seven  houra ;  ami  in 
anotiier  case  consolidation  was  etfeetcd  in  twenty  minutes.  In  a  case  reported  hy 
Mr.  Russel,  a  cure  took  place  in  a  few  hours.  In  all  these  iiistanceH  the  use  of  ehl»> 
roform  was  conjoined  with  the  compression.  Tliiit  the  exiisliition  of  this  anresthetic, 
however,  is  not  at  aJI  essential  to  success,  alth'>n«rh  generally  of  inestimable  serviee 
in  preventing  sull'edng,  and  thus  rendering  the  patient  comparatively  comfortable 
during  the  treatment,  is  ])roved,  first,  by  tlie  ense  of  Mr.  Tail,  in  which  he  eJleeted  a 
■cure  of  an  injiuina!  aneurism  by  comj>ressioii  of  the  aorta  |»artly  with  and  partly 
witltout  the  aid  of  chloroform;  and,  secondly,  by  one  by  Mr.  liation,  in  whieh  a 
popliteal  aneurism  was  consolidated  in  six  hours  under  the  stupefying  influetice  of  a 
large  opiate. 

The  practice  jnirsued  in  the«e  cases,  it  seems  to  mc,  is  worthy  of  peneral  adoption, 
as  it  usually  requires  oidy  a  very  sliort  time  to  effect  a  cure,  and  is  unattendud  with 
suffering.     The  success  of  the  treatment,  as  originally  planned  and  carried  out  by  Dr. 
Murray,  hinges  entirely  u[ioii  the  complete  arrest  of  the  movement  of  the  blood  in 
the  aneurismal  sac,  antl  its  firm  coagulation  without  the  deposition  of  laminated  fibrin, 
nM  generally  happens  in  gradual  compression.     They  [u-ove,  as  the  English  surgeon 
nnatly  aflirms,  that  chloroform  does  not  in  the  slightest  degree  interfere  with  the 
coa^Uation  of  tlic  blood,  and  that,  with  tlie  aid  of  tiiis  ana'sthetie,  the  treatment  is 
applicable  to  arteries  in  the  most  delicate  anil  sensitive  Rituations  in  the  body,  with- 
out any  danger  from  its  protracted  exhihitirm.     r>r.  Mnrra3'  nssunies,  aa  a  j>rineiplc, 
that  in  all  cases  of  aneurism  of  tiic  larger  arteries  springing  from  the  aorta  the  best 
plan  ia  to  compress  this  vessel  itself,  experience  having  demonstrated  its  entire 
I  safety. 

The  rcstdts  of  the  treatment  of  aneurism  by  instrumental  compression  are,  on  the 
•whole,  highly  flattering,  contrasting  most  favorably  with  those  of  the  Ilunterian 
deligation.  Tims,  of  1^7  cases  of  compression,  rigidly  analyzed  by  Broca,  lll»  were 
successful,  or  in  the  proportion  of  91  to  the  100.  Altogether,  not  more  than  five  or 
six  cases  liave  died  from  the  etlects  of  the  operation.  On  the  other  hand,  the  statis- 
tics of  Dr.  Norris,  of  188  cases  of  aneurism  of  the  femoral  artery,  treated  according 
to  the  Huulerian  principle,  show  a  mortality  of  46,  or  in  the  ratio  nearly  of  one 
death  to  three  recoveries.  The  tables  of  Mr.  Inman,  given  on  a  previous  page,  ex- 
hibit a  little  more  favorable  result. 

Besides  its  indisputable  safety,  compression,  whether  forced  or  gradual,  has  the 
a<lvantage,  if  it  fail,  that  it  does  not   preclude  the   propriety  of  a  resort  to  the 
I  ligature. 

d.   WaiTAt.  C0MP11ES8I0N. 

'      Digital  compression  for  the  cure  of  externtd  aneurism,  originally  proposed  as  a 
distinct  measure,  in  184lj,  by  Professor  Vatixotti,  of  the  University  of  Padua,  was 
lirst  successfully  em]iloyed,  a  year  later,  by  Professor  Knight,  of  New  Haven,  in  a 
•  ease  of  popliteal  aneurism,  in  which  he  cured   his  patient  in  forty  hours,  the  com- 
pression having  been  maintained  by  a  relay  of  assistants.     During  the  past  fifteen 
i  years,  this  mode  of  treatment  has  attracted  much  attention,  both  in  this  country 
I  nntl  abroad,  and  has  been  fully  discnsseil  in  statistical  papers,  pnrticnlarly  l>y  Br<x'a, 
j  Verueuil,  Petiteau,  S.  W.  Gross,  Abkulie,  Gaultron  de  la  Bate,  Barlemont,  and 
Fischer. 

In  a  series  of  communications  in  the  Tierteljahrschrift  fiir  Prnktische  Heilkunde 
for  1869,  Dr.  George  Fischer  has  given  a  statistical  re[Jort  of  188  cases  treated  by 
this  method.  As  this  paper  contains  a  more  full  acconiit  of  the  sulyect  than  any 
other  which  has  fallen  under  my  notice,  I  shall  freely  avail  myself  of  its  contents. 

It  has  been  shown  that  diiiiLal  cnmpressiun  has  been  successlul  wliere  mechanical 
compression  wa'^  unbi-arable,  or  had  (ailed,  whether  alone  or  conjoined  with  other 
means,  interrupted  or  continued,  comjilete  or  incom[i]ele ;  it  has  even,  in  several 
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cases,  been  applied  by  the  patients  tlipmsoh'os,  and  in  these  instances  eitberaoir* 
was  effected,  or  ihe  tumor  was  so  modilied  tliat  subsequent  ligation  or  mci;hauicil 
compression  of  tlio  arteiy  always  resulted  in  recovery. 

The  pain  produced  liy  the  pressure  of  tlic  finger  is  not  greater  thaa  that  caoitd 
by  the  pad  of  an  iustruuient;  shouUl  the  point  of  contact  becotne  ten<kT  and  in- 
flamed, flour  mny  l»e  spriiilii^'d  upon  the  surface,  or  a  thin,  wet  cloth  may  lx»  iii'tT- 
pDScd  between  tJiu  flutter  and  tlie  sicin.     HowcA'or  this  may  '•«'«  euircriuji,  !>'• 
and  i^eueial,  may  easily  be  alhiyod  \i\  tiic  free  exhibition  of  anodynes,  or  by  l> 
tlie  patient  even  j)artially  under  the  influence  of  ciiloroform. 

Of  the  18S  cases  analyzed  by  l)r.  Fisdier,  124  were  spoutaneons  and  f54  traumi 
aneurisms;  13  were  diUuse  and  l<j  were  varicose.  Tiie  tumors  were  state*!  hjiod  tlmr 
following  arteries:  Uixm  the  iliac,  in  3  cases;  common  ft-niorai,  in  7  ;  fetnoral,  uiS; 
p<iptite;d,  in  t>0 ;  tibio-pcroneal  trunk,  in  1;  anterior  tibial,  posterior  tibial,  ami  n- 
ternal  plantar,  eacli,  in  1;  siibelavian,  in  1;  axillary,  in  4;  brachial,  in  32  ;  rudisl, /d 
T;  ulnar,  in  1;  superficial  palnntr  arcli,  in  5;  carotid,  in  4;  tempfjral,  iu  2;  opIitluJ- 
mic,  in  (5;  supra-orbital,  in  1 ;  and  inferior  coronary,  in  1. 

Of  the  entire  number,  121  were  cures  and  (>7  failures,  including  4  deaths:  104ciim 
were  effected  by  digital  compression  alone,  and  17  by  compressiou  aided  b>  ■ 
phans  of  treatment :  33  cases  whieh  had  resisted  instrumental  c»»mpres*?ioj),aii'l 
ought  not  to  have  bet-n  treated  by  this  process,  are  to  be  deducted  from  tin 
stances  of  faihire,  so  that  there  remain  138  cases,  with  104  eures  by  digital  eonij' 
alone,  thus  affbrdino;  "ii.S  per  cent,  of  success.     In  these  cases,  otiior  inelhoils  uf 
treatment,  chiifly  iuslrument.-il  cnm|>ressi(jii,  had   previously   failed.      lUgilal  roiu- 
pression,  preceded  by  instniuunlal  (compression,  was  unsuccessful  in  19  instancv*. 

One  death  was  due  to  dijiital  compression  employed  as  the  Bftle  metlmil  nf  IivhI- 
mcnt.  The  case  was  that  of  a  man,  seventy -c>ne  years  of  age,  affected  with  pfij»lilt-.il 
aneurism,  which  became  solid  at  the  end  of  twenty-four  hours.  Limited  gangrtw 
set  in,  under  which  lie  succumbed  in  two  months.  In  three  instances  death  ciisuol 
from  the  combined  employment  of  the  finger  and  apparatus. 

The  period  rerpiired  for  the  cure  of  aneurism  by  this  method  is  much  shorter  than 
1)3'  any  other  known  pinn  of  treatment,  excc|it  forced  instrumental  compi'  - 
When  employed   alone  from  the  very  coniineurernent,  it  frequently  does  not 
nine  hours.    When  compared  with  ordinary  instrumental  compression,  the  l<  ; 
lime  is  most  striking.     According  to  Dr.  Fischer,  a  cure,  on  an  average,  is  • 
in  three  days,  whereas  the  mean  duration  of  treatment  by  the  latter  method  i:?  lixif- 
teen  days.     The  greatest  objeetiou  to  digital  compression  is  the  difficulty  of  prm-Bf- 
ing  a  sufllcient  nundter  of  conqictent  assistants. 

Dr.  Boughter,  of  the  Army,  has  reported  in  the  Philadelphia  Medical  Titni^  fur 
October,  187 1,  the  case  of  a  <*olilier,  twenty-fuur  years  of  age,  flrtecte«l  with  a  douUc 
aneurism  of  the  femoral  arter}-,  iu  which  the  lower  tumor,  seated  in  Scarjw's  tri- 
angle, was  cured  in  five  hours  an<l  a  lialf  by  digital  eom|iression.  No  etfect  *ft^ 
produced  upon  the  npjHT  tumor,  wliiih  exiemled  slightly  under  Poupart's  ligament. 
on  llic  one  hand,  and,  fin  the  other,  to  witliin  an  inch  ami  a  half  of  the  n|i|KTrii<i 
of  the  lower  s.ie.  The  pressure  wiis  nuule  over  the  artery,  or,  rather,  over  the  luoiilli 
of  the  proximal  tumor,  against  the  brim  of  the  pehis,  and  was  resumed  for  six  luinns 
at  the  expiration  of  tour  days,  with  the  view  of  obliterating  the  latter.  Slight  iliui- 
uulion  in  size  alone  resulted. 

In  all  cases  of  this  oju'ratinn  in  wliich  the  consolidation  of  the  tumor  occurs  ' 
as,  for  instance,  within  a  few  hnurs  after  the  commencenient  of  the  tre^tnui 
olivious  that  it  must  be  brought  about  simply  by  tlie  coagulation  of  the  blood, 
out  any  ellbrt  at  Ubriuous  stratification,  as  always  liappens  when  the  cure  is  grai 


e.  DIRECT  0OMPRE8S10N  OF  TUR  PENVDED  ARTERY. 

r>irept  compression  of  the  dcundcil  artery  as  a  means  of  cure  in  aneurism  has  been 
praclisrd  itt  ditlerent  peri<Kls  by  diHerent  surgeous  with  a  degree  of  success,  in 
mnin,  1n<i1dy  ^altering  nnd  worthy  nf  rejietition.  Among  the  earliest  opcratif»i 
this  kind  are  tlioise  of  Birch,  Cline.  Foster,  Deschamps,  and  Percy,  near  tlie  ch» 
tlie  last  and  tlie  commencement  of  the  present  century.  As  the  original  proceec 
were  more  or  less  rude,  it  is  not  surprising  that  they  were  occasionally  followt-i 
violent  inflammation,  secondary  hemorrhage,  and  even  death.     They  conbi^lcd  m_ 
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posing  the  artery  at  !i  souml  portion  of  its  extent,  nml  surnHjinling  it  with  it 
lig^atiire  tierl  over  a  cyliiukT  of  liiiun,  wooil,  cork,  or  figuric,  rLtjiiiiL-il  mull  the  siiles 
of  the  vessel  were  supjjosed  to  be  (irmly  ndliercnt  to  each  oilier.  Mr.  llirch,  uf 
London,  in  1786,  in  a  case  of  femoml  aiieiuisni,  inclosed  the  artery  in  two  eordt<, 
01JI3"  the  lower  one  of  which  was  tied,  the  iiiit[it'r  one  remaiiiliif^  loose,  to  be  tied  in 
the  event  t)f  nccident  or  secondary  henion lui;j;e.  The  operation  was  IoHowliI  hy 
tecvere  iuflnmmnlion  at  the  wonnd,  and  the,  anL-iirism  luirsl  \ni  the  twelfth  day^  ilealh 
occurring  siMin  after.  Cline,  in  a  c;t.re  <;f  a  similar  kind,  employed  two  broad  tnpes, 
one  lying  Iw.'hind  the  other,  the  outer  endivacing  a  piece  of  cork.  Deschamps 
invcnte<l  what  he  termed  a  serre-arierc — a  kind  of  double  canula — with  whiili  the 
artery  was  looped  iti  a  luaniier  vcrj'  similar  to  tliat  of  snariii}^  a  na«al  polyp  with 
the  canula  of  Levret.  A  tem|»oraiy  ligatnre,  ligature  d'attente  of  the  French  sur- 
geons, was  placed  underneath  tho  artery,  alxjve  this  hi-strunient,  to  Ik.-  ubed  in  the 
«vent  of  hemorrhage  from  ulceration  of  the  vessel.  Percy  etn|)loyed  a  pair  of 
forceps  with  two  tlat  surfaces;  while  I>td>oi3  preferred  wliat  is  calleil  a  jiresse-aitere. 
8c.Tri>a  surroiuided  the  artery  with  iwo  stout,  flat  ligatures,  the  ends  of  which  were 
tied  over  a  nmall  linen  cyliudt  r,  six  linc*4  in  length  by  three  in  width,  the  vvoitnd 
being  aHcrwartls  Qlk-d  witli  char]>ic.  Professcir  Assalini,  in  the  early  part  of  the 
present  century,  in  a  case  of  popliteal  aneurisiQ,  succcssfull^v  employed  an  iustriuuent 
Very  sinular  to  that  of  Percy,  consisting  of  two  short  silver  bhides,  united  1*3'  a 
rivet,  the  degree  of  pressure  iM-irig  regulated  by  a  screw  passed  through  the  handle 
of  the  instrument.  Assalini,  as  Hodgson  informs  us,  sidiseqiu-ntty  treated  two  other 
cases  in  a  similar  manner,  the  clamp  in  each  being  removLil  at  the  end  of  twenty- 
four  hours,  without  any  return  of  pulsation. 

Mr.  Crampton,  of  Dultlin,  in  1KI4,  in  a  case  of  popliteal  aneurism,  exposed  the 
femoral  artery,  at  llie  usual  site,  by  an  incision  three  inches  in  length,  and  arrested 
tlie  pulsation  with  a  narn-w  ta|>e  arranged  hi  such  a  manner  as  to  admit  of  being 
tightencfl  or  relaxed  at  pleasure  without  interfering  with  the  wound.  At  tlie  cud  of 
two  hours  and  a  quarter,  when  the  cord  was  genllj'  slackened  but  not  entirely' 
loosened,  all  pulsation  in  the  aneurism  liad  ceased.  In  twcutv-four  hours  the  cfmi- 
pression  was  taken  otf;  but,  as  a  mensure  of  precaution,  the  ligature  was  letainetl 
n  day  longer.  The  tumor  by  llic  firth  da^'  had  decreased  one-half  in  si/.e,  and  wan 
not  onl}'  free  from  jndsation,  but  almost  incompressible.  On  the  eighleentb  day  the 
wountl  was  comidetely  cicatrized.  Dease,  soon  after,  in  a  similar  case,  removed  the 
ligature  at  the  end  of  twent3'-four  hours.  Travers,  of  Loudon,  in  ISI",  tied  Ihc 
brachial  artery  in  a  case  of  traumatic  aneurism  ;it  the  bend  of  the  arm,  ttie  ligature 
Ixring  taken  iiwaj"  at  the  ex|>iration  of  fifty  hours.  A  single  noose  was  eiuployed. 
The  pulsation  in  the  tumor  at  once  ceasetl,  and  a  complete  cure  followed  without  any 
accident. 

The  primarj'  object  which  tlicse  surgeons  luid  in  view  in  |)crfortnitig  the  operations 
here  descrilied  was  to  biing  about  tlie  consnJid.Ttiou  of  the  contents  of  the  aueurisiu 
by  retarding  and  iliminishing  the  flow  of  blood,  precisely  in  tiic  snine  manner  as  iu 
the  Ilunterian  method,  fu  addition  to  this,  some,  at  the  bead  of  wlnnu  was  Scarpa, 
aimed  at  the  same  time  to  elFect  rjcclusioii  of  the  compressed  arteiy  by  the  division 
of  its  lining  ineuduane,  in  the  ho|»e  of  being  thus  able  to  favor  tlie  effusion  of 
plasma  and  the  adhesion  of  the  contiguous  surfaces. 

In  the  modern  method  the  obji-ct  is  to  remove  the  ligature,  clamp,  or  forceps  from 
the  artery  the  moment  it  is  ascerlained  that  there  is  complete  consolidation  of  the 
contents  of  the  aneurism.  To  clfcct  this  lo  the  best  advantage  and  in  the  safest 
manner,  the  artery  is  exposed  at  the  Ilunterian  site  of  the,  tumor  to  an  extent  only 
of  a  few  lines,  and  inclosed  in  a  single  ligatnre  or  iron  wire,  witliout  the  addititui  of 
the  underlying  cylinder  employed  in  former  times.  The  best  contrivance  for  the 
piirjiose  is  a  flat,  metalUc  button,  about  one  inch  and  a  half  in  diameter,  with  two 
central  apertures  for  the  reception  of  the  extremities  of  the  ligature.  The  wound 
being  clos(;d  in  the  usual  manner,  the  ligatni'c  can  lie  tightened  or  slackened 
according  to  circumstances.  The  [>re6sure  may  generally  be  safely  removeil  by  the 
eml  of  the  first  day. 

The  value  of  this  operation,  as  now  performed,  is  still  undetermined.  I  am  myself 
favornl)ly  impressed  with  it.  In  a  case  of  femoral  aneurism,  under  my  cliarge  in 
18G9,  in  a  man  fifty  years  old,  recovery  ensued  without  a  single  untoward  occur- 
rence, the  ligature  having  been  removed  at  the  end  of  the  second  da^'.     The  ojjerar 
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tion  Haves  time,  does  not  cause  Dincli  Oisturbance  at  the  seat  of  ligation,  and  ii  not 
likfl^-,  with  proi)ei-  care,  to  be  followed  l-y  secondary  Ucuiurrliage,  the  great  daagit 
after  sucli  a  proceeding.  The  chief  objection  to  the  employ uieuL  of  the  wire  is  Uie 
difUctilty  of  detaching  it.  If  a  cylinder,  as,  for  example,  a  piece  of  guuvrUslie 
catheter  or  adhesive  piaster,  l)e  used,  it  should  be  placc<l  in  direct  contact  with  Ui« 
skin,  tlie  wound  having  previously  been  thoroughly  closed,  otherwise  the  prrs>6unf 
might  provoke  severe  inflammation,  if  not  uh-cratii'U  and  secondary  homorrbagp. 

Acupressure  of  the  denuded  artery  may  I'e  substituted  for  the  ligature,  wire-|oi)[>, 
or  forceps;  but  it  does  not  appear,  from  the  few  trials  that  have  lieen  made  of  it, 
to  possess  any  special  advantages.  Mr.  Henry  Lee  refers  to  a  case  uf  small  tran- 
matic  aneurism  of  llie  ham  cured  by  this  method.  I)r.  Cheever,  of  Boston,  Ijm 
ap[ilicd  it  RUcct'ssfully  to  the  femoral  artery  in  popliteal  aneurism,  but  in  a  sfcomi 
case  ileath  resulted  from  mortification  ;  and  Professor  Porter,  nt  l>nbliu,  aeapreftswl 
.unsuccessfully  the  axillary  artery  in  a  cose  of  subclavian  aneurism. 

/.   PORCED  TLKXIOX. 

This  mode  of  treatment,  originally  practised  in  lS4ri  by  a  surgeon  of  P-MoTroo, 
reintroduced  to  the  notice  of  the  profession,  in  18.">7,  by  Dr.  Manuoir,  of  (Jcuova, 
and,  finally,  utilized  by  Mr.  Ernest  Ilait,  of  London,  in  ISoO,  is  chiefly  applic&hlelo 
aneurism  of  the  ham  and  of  the  hcud  of  the  arm,  although  it  has  also  been  siicrrM- 
fully  employed,  by  Pr.  Gurdon  IJuck,  in  aucnris'm  of  the  groin,  and  mi'^ht,  poesibi}', 
be  in  aneurism  of  the  axilla.  The  principle  of  the  treatment  consists  in  moderating 
and  retarding  the  flow  of  blood  in  the  tumor  by  bending  the  leg  forcibly'  upon  tlie 
thigh,  so  as  to  ajtproximate  the  lu-el  to  the  buttoc-k,  and  conlining  it  there  by  memi* 
of  a  strap,  the  lindj  being  previously  envelope*!  in  a  ban<lnge.  The  patient  need 
not  l>e  rigidly  contiued  to  bed,  but  nia}'  occasionally  sit  up,  and  even  exercise  on 
crutclies.  Pain  ami  stillness  of  tlie  limb  maj*  be  diminished  with  inunction  of  oil 
and  chloroform.  Care  is  taken  to  move  the  knee  occasionally,  lest  anchylosis  shoiiM 
occur.  The  cure  is  eomnionly  very  tedious,  from  three  to  six  weeks  being  ref|uiwl 
for  the  complete  arrest  of  the  pulsation,  and  in  a  number  of  the  cases  in  wliicL  tliis 
treatment  baa  been  pursued  it  has  signally  failed;  in  several,  the  patient  was  unwill- 
ing to  bear  the  restraint  wljith  it  im|K)sc<l,  and  in  one  at  least  it  was  f<illowed  bv 
rupture  of  the  sac  into  the  joint,  necessitating  the  ligation  of  the  femoral  artery. 
In  a  case  of  popliteal  aneurism,  the  volume  of  a  small  fist,  in  a  man  nearly  forty 
years  of  age,  a  ])uticnt  at  the  College  clinic,  I  eflected  a  cure  by  forced  flexion  i& 
less  than  twenty-four  hours. 

It  is  obvious  that  tliis  mode  of  treatment,  which  commends  itself  chiefly  hy  it< 
gre.at  simplicity',  is  mure  likely  to  succeed  in  small  and  recent  aneurisms  than  in 
large  and  old,  in  which  it  must  of  necessity  be  occasionally  attende<l  with  fuilure. 
Indeed,  it  can  hardly  be  considered  as  applicable  to  the  latter  class  of  cases,  as  it 
might  induce  rupture  of  the  sac,  as  in  the  instance  related  by  Mr.  Moore,  or  even  be 
productive  of  gangrene  of  the  leg. 

Uf  57  cases  of  aneurism,  chiefly  of  the  popliteal  artery,  treated  by  forced  flexion, 
the  statistics  of  Dr.  Fisclier,  pnblisiied  in  1S(»9,  atfnrd  2S  cures  and  29  failures,  the 
successful  issues  in  8  of  the  former  cases  having  been  obtained  with  the  aid  of  other 
methods. 


g.    OAI.VANlVPUNCTURE. 

It  would  seem  that  this  operation  for  the  radical  cure  of  aneurism  was  first  sug- 
gested, in  1832,  by  Mr.  Benjamin  Phillips;  so  far,  however,  as  my  iufortuatinQ 
extends,  it  was  not  practised  by  him  upon  the  human  subject,  and  the  idea  b»«i 
been  almost  lost,  when,  about  twentj'  j'cars  ago,  it  was  revived,  principally  through 
the  agency  of  Mons.  Pdtrequin,  of  Lyons,  The  operation  is  founded  upon  a  know- 
ledge of  the  fact  that  the  galvaidc  current  has  the  effect,  if  properly  dinwted,  of 
coagulating  the  blood  as  it  circulates  through  the  different  parts  of  the  liody-  '* 
is  executed  bj'  means  of  two  long,  slender  steel  nee<lles,  introduced  into  the  auenris- 
mal  sac  at  right  nirgles,  and  in  such  a  nmnner  as  to  touch  each  other,  their  hen'Is 
being  then  connected  to  the  chain  of  a  galvanic  battery  of  moderate  tension.  Th* 
action  of  the  battery  is  maintained  uninterruptedly  for  a  period  varying  from  ten  i« 
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|l*"enty-five  minutes,  acconling  to  the  tok>rai)ce  of  the  part,  and  is  uauall}-  requirt'il 
tD  be  several  times  repeated,  Wlien  the  tmnur  is  large,  tlie  number  of  utftllos  is 
increased,  and  the  direction  of  the  turrenl  frequently  chuuged,  so  as  to  n/I'ord  a 
t>etter  chance  for  the  formation  of  clots.     As  the  openiiinu  is  generally  vtry  puinful, 

Si  is  proper  that  the  patient  should  l>e  placed  under  the  iiitiin-iwe  of  chloroform 
uring  its  perfonnanee.  Moreover,  as  tliere  is  danger  of  seriously  eluirnnjr  the 
Jtegument,  and  thus  endangering  tlie  sac  by  mortilii-iition,  the  needles  Khould  bo 
fearefnlly  coated,  in  a  part  of  their  extent,  with  gum-iae.  Tlu'  succxss  of  the  pro- 
bedurc  is  enhanced  by  compression  of  the  artery  above  niid  below  tho  tnnior.  thcrehv 
preventing  the  dots  from  lieing  waslicd  away,  bufure  an  opportnin'ty  has  been  afforded 
fcliem  of  becoming  consolidated  and  united  with  each  othir  ami  with  the  walls  of  the 
lUieurism.  The  aller-trcatinent  consists  in  the  apidication  of  ice  to  the  part,  in  per- 
fect quietude,  and  in  the  administration  of  a  full  ano<ly«c,  to  trampiillize  the  action 
bf  the  heart  and  arteries. 

Exixrience  has  not  yet  fully  detcrminetl  the  value  of  this  mode  of  treatment. 
That  it  is  liable  to  occasional  faihire  is  suffleientl}'  evident  from  the  nnsiicccssful 
eases  that  have  from  time  to  titixe  licen  pidiliwhed  in  Kngland  nnd  on  the  continent 
Of  Europe.  On  the  other  bantl,  a  consiikralJc  nnmbur  of  cases  haA-e  been  reported 
•Hi-here  its  employment  wa-j  followeil  by  a  ])tTf'cct  cure.  Of  FtO  cases,  collected  by 
Ciniselli,  in  185fi,  in  which  Mic  operation  had  been  practised,  23  were  successful,  20 
failed,  and  1  died.  Cases  of  cure,  by  this  method,  of  aneurism  of  the  br.'uhial,  8ul>- 
Clavian,  popliteal,  and  external  iliac  arteries,  have  been  reported  by  ditlereiit  observers 
since  that  period,  and,  doubtless,  others  have  occurred  of  \vhich  1  luive  no  kuow- 
le«lge. 

Galvano-puncture  is  not  ou\y  painful,  but  far  from  being  tlevoid  of  danger.  In 
some  of  the  reported  eases  it  pro<linced  severe  inflammation  and  even  fiup]>nration  of 
the  sac,  followed  by  great  swelling  of  the  iirab,  together  with  excessive  constitutioiml 
disturbance,  threatening  the  destruction  both  of  the  part  and  system.  The  o[H'ration 
is,  llicrefore,  a  hazardous  one,  and  on  this  account  should  never  be  attemjited  without 
due  consideration  of  its  conserpiences,  especially  when  tlie  anctirism  is  large,  and 
situated  at,  or  near  to,  the  trunk.  Coupling  this  circumstance  with  the  want  of 
BUccess  of  the  o|K'rnlion,  and  the  severe  pain  attending  its  execution,  not  to  say 
auythuig  of  tlic  danger  of  producing  sloughing  in  the  skin  and  sac  by  the  action  of 
the  galvanic  fluid  as  it  is  being  transmitleii  from  the  battery  to  the  tumor,  it  is 
questionable  whether  it  is  worthy  of  repetition,  notwithstanding  the  high  estimate 
placed  upon  it  liy  IVtrequin,  Burci,  and  some  other  sm-gcons.  The  force  of  this 
conclusion  derives  additional  support  from  the  facts  collected  by  Boiutt,  that  in 
Beven  of  the  successful  eases,  above  referred  to,  compression  and  ice  %vere  emplo3'cd 
Bimultaneonsly,  thus  creating  a  just  doubt  wljether  these  agents  had  not  as  much 
to  do  with  the  cure  as  galvano-puncture,  if,  indeed,  not  more,  I  am  not  aware  that 
this  operation  ha.s  ever  been  performed  in  this  conntrj*,  and  I  trust  that  it  may 
never  be  undertaken  by  any  one  who  is  not  perfectly  familiar  with  the  patliology  of 
the  disease. 


I  h.   INJECTIONS. 

Attempts  have  been  made  in  modem  times  to  efTcct  the  radical  cure  of  aneurism 
by  tlie  injection  of  certain  tUild^s  with  a  view  of  favoring  tlie  concrctinn  of  the  blood, 
tiie  consolidation  of  the  sac,  and  theobliteralion  of  the  affected  arttiy  nt  the  seat  of 
the  disease.  The  practice  was  originally  suggested,  early  in  tlie  present  century,  by 
Professor  Monteggia,  of  Milan,  who  proposed  the  use  of  solutions  of  acetate  of  leatl, 
tannic  acid,  and  other  astringents,  as,  in  his  opiuion,  well  R<hi|>te<l  to  the  pnr|tose, 
although  he  never,  it  would  seem,  performed  the  oiieraticm.  His  idea  was  that,  by 
throwing  these  substances  into  the  sac,  so  as  to  bring  them  fully  into  contact  with 
the  blood  within,  it  might  be  possible  to  provoke  the  rapid  formation  of  coagula, 
and  thus  etTeetually  arrest  the  circulation.  He  supjiosod,  moreover,  that  the  remedy 
might  occasionally  be  advantageously  combined  with  Ib-asdor's  ujieriilion  and  with 
compression  of  the  artery  upon  the  cardiac  side  of  the  tumor,  aiiptied  by  moans  of 
a  tonrniquet  or  some  other  suitable  instrument,  very  much  as  it  is  performed  at  the 
present  day.  The  suggestion  of  the  Italian  surgeon,  however,  received  little,  if  any, 
attention,  until  within  a  comparatively  recent  period,  when  it  became  the  sidnject  of 
vol..  I. — 47 
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numerous  ex|)oriiuculs  ii|ion  llie  inferior  flnimnls,  as  the  sheep,  dog,  and  hor^f,  [ii 
cipally  hy  Iho  P^rencli  practitioners,  who,  after  having  tried  various  nrtiele*,  have 
lengtli  been  induced  to  give  a  decided  preference  to  a  coneeutrated  soliUion  of  [m 
chloriile  of  iron  in  water.     Tlif  llnid  is  introduced  into  the  sac  by  means  of  a  *.c 
glass  syringe,  invented  by  l)r,  I'rtivaz,  of  Lyons,  and  represented  in  tig.  302. 

Fig.  303. 


Prariiji't  SjriDgei, 

piston  is  moved  slowly  by  means  of  a  screw,  not  more  than  five  or  six  drojvs  of  flu 
being  thrown  into  the  sac,  that  quantity  havini;  been  found  to  be  amply  snllleient 
the  purpose.  As  it  takes  at  least  hjdf  a  niinute  before  the  biooil  can  lH;nia<leln 
coagulate,  durini^  wliich  the  lieart  performs  not  less  than  thirty-five  pidsntioii-,  it 
is  necessary  to  keep  tlie  contents  of  the  tumor  perfectly  quiet,  while  the  iiijectii-ii 
is  progressing,  by  comproasion  of  the  artery  immediately  above  aud  below  lije 
aneurism. 

The  operation  ia  generally  ]iro<luctive  of  severe  pain,  and  as  it  is  lialJo  to  Ix- 
followed  by  considernbLe  inllaiumalion,  it  often  be<-omes  necessary  to  make  use  of 
antiphlogistic  measures,  both  locidly  aud  eonstitulionall.v.  Its  repetition  must  l*' 
governed  by  circurastauces ;  if  everything  passes  off  well,  and  the  sac  is  promptly 
solidilitHl,  n«)  further  interference  will,  of  course,  In?  demanded;  but,  if  the  reverse  in* 
the  case,  a  similar  quantity  of  the  solution  is  thrown  in  at  the  end  of  the  lliiitl  or 
fomlh  day,  in  the  same  cautious  manner  as  Ixifore.  The  slightest  iiiflamumtioa  of 
the  tumor  contraindicates  the  repetition  of  the  injection. 

Since  1853,  when  Tnavaz  first  published  the  results  of  his  experiments  on  animsls. 
a  number  of  cases  have  been  reported  in  which  injections  of  pcrchloride  of  inm 
iiavo  been  employed  in  aneurism  of  ditl'erent  parts  of  tlie  body,  as  well  as  in  aneu- 
rism of  ditferent  kinils,  as  spontaneous,  traumalic,  and  varicose.  The  arteri-- 
which  the  disease  occurred  were  the  supra-orbital,  carotid,  brachial,  ulnar,  f' 
popliteal,  and  tibial.  More  i-ecently  the  li-eatment  liy  inj«'ction  has  been  e\i. :  ■  i 
to  aneurism  of  the  innominate  artery  by  Harrier,  of  the  subclavian  by  lYln 'iiu.. 
and  of  the  aorta  by  Syine,  but  in  no  instance  with  success. 

Althougli  a  few  cures  have  been  eifeeted  by  this  treatment,  such  is  the  great  ri>k 
of  inflammation,  suppuration,  and  even  gangrene,  both  of  the  sac  aud  of  tlie  Kir- 
rounding  structures,  that  it  is  extremely  questitmable  whether  any  prudent  sinffton 
should  repeat  it.  Of  eleven  cases,  reported  bj-  Malgaigno  in  ls<54,  it  is  annoumcil 
that  four  had  i)roved  fatal,  that  everyone  had  had  bad  symptoms,  and  that  only  W<' 
had  Ih'cii  8uecessf\d.  This  statement  nlono,  if  true,  as  no  doubt  it  is,  is  sufficient  to 
couileinn  the  operation  as  unsafe,  and  to  render  its  adoption  improper  in  the  f:i«L'if 
the  more  iincxceplionalde  methods  of  ligation  and  compression.  Tlie  givat  d>  -il'  '■ 
atum  is  to  discover  an  article,  which,  while  it  shall  ]trom]itly  coagulate  the  IiRkmI, 
will  not  cause  any  severe  irritation  in  the  sac  and  |iarts  around  it.  It  has  becii  «iil»- 
posed  tliat  the  acetate  of  the  peroxide  of  iron  might  have  this  eflect,  but,  allhuiiKli 
at  least  una  successfnl  cure  by  its  use  has  been  rcporte<l,  it  has  not  iteen  trieii  -iifll- 
ciently  of^eu  to  enable  us  to  pass  any  definite  judgment  upon  its  true  merits, 
should  myself  have  more  confideticc  in  the  elllcacy  and  safety  of  sulisulphaK* 
iron  than  in  any  other  preparation  of  this  metal.  It  is  perfectly  destitute  of  cam 
properties,  and  is  the  most  prompt  and  efficient  coagulator  of  the  blood  at  prcs 
known. 

Snbcutaneoui^  Injection  of  Ergnline, — The  snbcutaneons  injection  of  ergolinei,! 
view  of  its  influence  in  provoking  contractions  of  organic  muscular  fibres,  has  U 
employed  in  a  few  instances  of  aneurism,  and  the  results  have  been  so  far  ftiv( 
as  to  warrant  its  further  trial.  Professor  Langenlieck,  with  wliom  the  practice  or 
noted,  has  reported  the  case  of  a  man,  forty-two  years  of  age,  who  had  lieen  iiffeel 
with  an  aneurism  of  the  radial  artery,  of  tiie  size  of  a  Imzelnut,  for  twenty  yoi 
The  injection  of  about  tliree  grains  of  ergotine  Ijetween  the  skin  and  the  tumor,' 
followed,  in  twenty-four  hours,  by  its  complete  subsidence.    It  reappeare<i  momoi 
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Tily,  in  conseqneiioe  of  a  slight  effort  riindc  by  tlic-  patU'Ut.,  but  hud  entirely  vanished 
ut  the  cud  or  eight  days,  in  n  second  case,  one  of  snlu-iavian  fineurisTn,  of  tin'  size 
of  n  fist,  in  a  man,  aged  Jbrty-flve  years,  ahoiil  thirty  grains  were  injected  iti  the 
course  of  i^ix  weeivs,  at  intervals  of  tliree  days,  ami  in  tloses  varying  from  half  si  grain 
tc  ttiree  grains.  The  tumor  was  somewhat  shrunken,  the  pulsations  were  Heittiilily 
Weakened,  and  tiie  ijaiu  and  paralysis  of  the  arm  and  hand  were  Uiniiuished  to  a 
texuarkablc  extent. 

i.   ACUPUSCTUBE. 

The  treatment  l»y  acnpuneture,  originally  suggested  by  Tel|>Gau,  was  first  em- 
ployed by  IJenjarnin  Pliillips,  in  1831,  in  a  ease  of  aneurism  of  the  parotid  region. 
It  is  founded  upon  the  fact  tliat  a  foreign  iKxly,  as  a  needle,  thread,  or  wire,  inserted 
iuto  an  aneurism,  eanses  gradual  coagulation  of  its  contents  and  Mlliraatc  oblite- 
ration of  the  sac.  The  only  instance  in  whirh  the  proceihire  was  foHnwod  by  a 
cure  was  that  of  the  English  surgeon,  and  it  is  not  in  my  jjower  to  fnniish  any  of 
the  particulars.  In  most  of  the  cases — altogether  about  nine  or  tm — in  whieh  it 
was  tried,  the  result  was  unfavorablu  and  in  some  even  disastrous.  Thus,  in  a  pop- 
liteal aneurism  treated  by  Vrlpi-au,  it  occasioned  violent  inflammation,  f<>ll<'Wt'<l  by 
hemorrhage  whicli  necessitated  the  ligation  of  tlie  fenmnil  artei"y.  Tltv  limb,  si-izcd 
with  gangrene,  was  anipulateil,  ami  the  patient  died.  In  a  case  recorded  by  Cl.-rvel, 
the  termination  was  e(pially  unfortunate.  The  tumor,  already  large,  incifasnl  much 
under  lh«>  influence  of  the  treatment;  the  punctures  mitde  by  the  lueilK'S  bh-d  freely; 
and.  althougli  the  femoral  artery  was  tied,  the  [latient  s|ieei.)ily  snceundiL-d.  A  patient 
treated  by  I¥tre<iuin  was  not  relieved,  although  lie  did  not  lose  his  lift'.  In  all  these 
instances  electricity  was  employed  concurrently  with  nciipiinctin'e.  in  two  cases 
treated  by  Ilizzoli,  one  required  amputation,  and  the  other — an  aneurism  of  the 
femoral  aitery — recovered  only  utter  recourse  to  comprcssioji  of  the  iliac.  Of  three 
cases  in  the  hands  of  Malngo,  every  one  proved  fatal. 

It  would  thus  seem  that  this  ojieration  is-  unworthy  of  repetition.  The  chief 
sources  of  danger  appear  to  be,  violent  inllaitimatton,  inelbcii-ut  eoagnhition  of  the 
contents  of  the  aneurism,  and,  lastly,  hemorrhage  at  the  sitf  of  the  needles,  so  copi- 
ous as  to  have  required,  in  some  of  tlie  cases  here  citetl,  ligation  of  the  principal 
artcrj'  of  tlie  limb. 

The  ncc<lles  uswl  in  these  operations  were  long  and  slender,  and  properly  plated, 
and  were  retained,  in  numbers  varying  from  two  to  five,  for  a  i)eriod  of  three  to  eight 
days. 

Mr.  Moore,  of  London,  in  18('>4,  in  a  case  of  large  aneurism  of  the  areh  of  the 
aorta,  projecting  across  the  ribs,  and  almost  ready  tu  luirsl,  attempted  to  induce 
coagulation  by  means  of  the  lntro(hiction  of  a  large  qnnntity  of  fine  iron  wire,  alto- 
gether twenty-six  yards  in  length.  It  was  inst-rted  through  a  del ienle  cannla,  and 
dr-posiled  in  every  direction  in  the  sac.  Rapid  congulntion  was  the  consequence, 
anil  all  pulsation  was  for  a  time  arrested.  Violent  inflammation,  however,  soon 
ensued,  the  tumor  began  to  bt'at,  and  the  man  dietl  cxIirusIlmI  on  the  (iflh  ilay  aflter 
the  oper.alion.  Sneh  a  proccdtu'e,  besidt-s  being  tedious  iind  dinieuh  nf  execution,  is 
probably  quite  as  hazardous  as  the  treatment  by  acupuncture,  of  whieh  it  is  simply 
a  modification. 

j.   MAmPVL.\TI0N. 

The  treatment  of  aneurism  by  manipulation  was  first  formally  proposed,  in  1852, 
by  Sir  ^Villiam  Fergusson.  It  consists  in  the  forcible  s(ineezing  of  the  tumor,  with 
the  intention  of  breaking  up  its  fibrinous  contents,  in  order  that  sonu"  of  the  frag- 

I  ments  thus  detached  may  he  carried  by  the  cirenlnlion  inlu  the  distal  extremity 
of  the  artery,  thereby  chising  its  orifu-e,  and  »o  etfeeting  a  nidie:d  cure.  The  tirsl 
case  in   which  this  treatnient  was  tried  was  one  of  aneurism   t>f  the  right  subila- 

I  vian  artery,  seated  partly  within  and  partly  on  the  outside  of  the  scalene  museles, 
the  tumor  being  about  the  size  of  a  hen's  egg.    The  sac  being  em[>tte(|  of  fluid  blood, 

I  Us  sides  were  foreibly  rubbed  against  each  other,  with  the  iinme<iiate  effect  of  an 

I  arrest  of  pulsation  in  all  the  vessels  in  the  limb  below.  The  ]>uIsation,  however, 
relurnwi  in  about  seven  hours,  and  the  manipulation  was  accordingly  repealed  the 

^next  day  with  a  similar  result,  but  it  was  not  until  the  end  of  n  week  that  any  per- 
manent impression  appears  lo  have  been  made  upon  the  circulation.   The  tumor  uow 
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gradually  diminished  in  sixe,  and  evor^'thing  gave  promise  of  an  ultimate  cure,  wiien 
8inldfnly,  acven  tnoiillis  f?ftiTvv!ir«ls,  llie  patient,  was  seized  with  violent  lever  attfinini 
with  c'XLTUciating  pain  iu  the  jiart,  and  died  after  a  lew  days'  illness.  Althoiipli  tW 
axilhiry  artery  was  foinid,  on  dissection,  t(i  have  been  blockwl  up,  the  tuiuor,  insuad 
of  being  oblitenued,  not  only  remaijied  hoUoM',  but  liad  exten«iod  downwards  orcr 
the  axillary  plexus  of  nerve.s,  the  pressnre  upon  whieh  had  [»robably  enured  Uit 
pxecssive  pain  wliiili  inimi'tliatfly  preceded  di>suhitioii.  In  another  instance, al-o 
treated  by  Fergiisxin,  the  result  was  more  fortunate,  bnt  the  enrc  wa.s  not  tiiinlh 
ertecle«l  until  tuwaids  tlie  end  of  the  second  year.  Dr.  Little,  in  185t),  obliterated  Lj 
tiiis  means  an  aneurism  of  the  right  subclavian  artery-. 

In  a  ease  of  ptipliteal  aneurism  in  iHoO.  re|iorle<l  by  Mr.  Teale,  of  Leeds,  lhi«  plan 
of  treatment  was  successfully  eoujoined  wiih  digital  compression.  After  the  Isller 
had  been  carried  on  for  some  lime,  with,  ap|iureutly,  very  little  t'tfect,  a  portion  of  da 
was  dt'taehed,  leading  at  once  to  the  eonsoHdation  of  the  tumor.  I*rofes(*or  Blai-k- 
man,  in  a  ease  of  large  lemoral  aneurism,  was  equally  fortunate. 

Although  no  opportunity  has  presented  itself  to  me  of  trying  this  plan  of  treiitr 
meut,  it  is,  I  think,  extrenuly  <p)e8tioiinble  whether  it  ought  to  lie  rep<-«ted.  TLe 
gj-eat  olijeelions  to  it  are,  ticst,  the  uncertainty  of  the  operation,  even  when  thedistiJ 
end  of  the  artery  lias  been  blocked  up;  secondly,  the  tardiness  of  its  progress;  nnd, 
thirdly,  the  d!iiii,'er  that  sonje  of  tiie  detached  clots  may  find  their  way  into  lh>  - 
as  iu  aneurism  of  the  neck,  thus  causing  fatal  apoplexy,  as  has  already  hap]" 
several  cases  in  whieli  tlie  method  has  l>cen  tried.  If  employed  at  all,  thereroa,  il 
should,  in  my  jiidguieiit,  be  restiitled  to  aneurism  of  the  subclavian,  axillary,  fcuut- 
ral,  and  impiiieal  arteries,  in  the  early  stage  of  the  disease,  before  the  tumor  has 
acquired  any  considerable  bulk. 


k.  OPERATION  OP  OPENING  THE  SAC. 

For  the  reintrrvduction  of  this  operatinn,  known  as  the  operation  of  Antyllus,ot>e 
of  the  most  delicate,  ilitlicull.  and  hazardous  that  can  be  undertaken,  the  profession. 
as  staled  in  a  previous  page,  is  inilcbled  to  the  late  Professor  Syrae,  who  did  so  tniicb 
to  advance  praelictd  surgery.  It  consists,  as  the  name  implies,  in  laying  open  tlic 
sac,  turning  uut  its  contents,  and  Ugating  the  diseased  vessel  above  and  Ix-lowl 
tumor.  This  procedure  is  mainly  applicable  to  aneurism  of  the  arteries  of  the  loi 
extremities,  pmticulaily  the  femoral  and  popliteal,  to  the  former  of  which  it  had 
successfidly  applied  bj  Mr.  John  (iay,  aud  to  the  lattt-r  by  Mr.  Henry  Smitli;  hni 
has  also  been  |ierforined  for  aneurism  of  the  common  carotiil  and  external  iliucj 
in  the  remarkable  case  of  Mr.  Syme,  in  vvhieh,  for  an  enormous  tumor  of  that  ves 
li£  tied  the  comiuou,  internal,  and  external  iliac  arteries,  after  having  turned  oat  I 
pounds  of  coagulated  blo<Ml  and  Gbriuous  concretions.  The  patient  recovered 
the  operation,  but  die<l  in  three  month.s  from  another  disease. 

One  great  danger  of  this  operation  is  from  hemorrliage,  which  may  be  so  rap 
excessive,  and  overwhelming  as  to  render  it  impossil>le  to  control  it  before  it  pro 
fatal.  Another  source  of  danger  is  fmm  the  resulting  inflammation,  which 
necessarily  be  very  great  when  the  tumor  is  large  and  of  long  standing,  and  liabl* 
be  IVillowed  by  profuse  suppuration,  if  not  ukerntion  and  gangrene^  As  yet,! 
uunibor  of  cases  of  this  operation  it,  too  limited  to  justify  us  in  pronouncing  m 
verdict  in  regard  to  its  value.  Indeed,  even  the  particular  class  of  cases  to  whic 
is  applicable  has  not  been  determined. 

The  lirst  point  in  such  an  operation  is  to  guard  against  hemorrhage  by  meuiifl] 
the  tourniquet,  or,  if  this  he  imjjracticable,  by  digital  compression.     In  Mr.  Syi 
celebruted  case,  the  circulation  in  the  aorta  was  controlled  by  an  instrument  pui 
around  the  abdomen,  and  the  patient,  consequently,  lost  hardly  any  blood.     In  In) 
opK>n  the  aac,  tlie  proper  plan  undoubtedly  is  to  make,  at  first,  as  suggested  by  I 
Scotch  surgeon,  a  very  small  incisiirn,  an  incision  barely  suflicient   to  admit 
fingers,  and  then  to  enlarge  it  gradually  until  the  whole  hand  can  be  insinut 
which  thus  answers  as  a  plug  to  the  wound  wliile  the  lingers  are  prcsseil  6t 
against  the  orilieea  of  the  diseased  artery  so  as  tf)  restrain  the  escape  of  their 
tents.     As  soon  as  the  flow  of  blood  is  full}*  arresteil,  the  aneurism  is  freed  of 
clots  and  concretions,  and  the  aitery  tied  above  and  l»elow,  or  at  its  cardiac  and  dl 
extremities,  the  latter  precaution  being  essential  to  the  prevention  of  heinonhiige] 
the  recurrent  circulation.    The  application  of  the  ligature  will  be  gi-eatly  facilitol 
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jjM  was  ori!,Mnally  practised  liy  Antyllus,  mid  Intt-ly  hy  Mr.  Biikett,  of  Qny's  IIosivj- 
kal,  a  prolje,  hougio,  or  iJirwlor  be  in  t  rod  need  into  tho  vessel,  to  serve  as  a  guide  to 
tbe  kuife,  wliieh  eainiot  be  used  witti  too  iiuicli  caution,  iuasmneli  as  the  nrttTv  i* 
often  overlapped,  to  a  coJisideraliie  extent,  by  the  iinetiiisiu,  and  eatmot  be  jH-o[ii'r)y 
exposed  without  a  most  delicate  aiui  tedious  tlissoetion.  Any  undue  ooziujj  froui 
tbe  inner  surlaee  of  the  snc  uuiy  iXMidiij*  be  arrested  by  the  use  of  Monsel's  salt. 
I  Tiie  after-treatmeut  must  be  eoudueted  with  spi-eial  refereiiee  to  the  avoidance  of 
secondary  beraorrhatre,  high  inllatiitnatioii,  erysip'^"''"''"  ^^^^^  pyemia.  The  suppiirnticm 
must  necessarily  be  often  very  profuse,  and  it  is,  tlierefore,  impossible  to  be  too  zeal- 
ous in  the  use  of  detergent  and  deodorizing  lotions,  fresh  air,  and  a  properly  regu- 
'  ited  «liet. 
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Internal  aneurisms,  inaeeessible  to  tbe  ligature  and  compression,  occasionally  re- 
cover under  a  regular  and  systetuatie  course  of  trtatnient  designed  to  promote  the 
coagulation  of  the  blood:  in  llie  interior  nf  the  tumor,  by  inereasini;  the  jdnstie  jiro- 
perties  of  tbit*  fluid,  and  <iuieting  the  action  of  the  beart  ami  artericH.  'Cbis  treat- 
ment, which  was  originally  suggested  by  Valsalva,  and  wliich  still  bears  his  name, 
consi-sts  in  the  strict  obst-rvance  of  the  recumbent  posture,  iierfeet  menial  (juietude, 
the  occasional  aljstraction  of  blood  from  the  arm,  and  ttie  use,  simply,  ol"  a  sufll- 
Ciency  of  food  and  drink  to  prevent  starvation.  When,  writes  Morgngni,  Valsalva 
had  taken  away  as  miieli  blood  as  was  deemed  neeessn ry,  lit;  (Hmiiiished  the  diet 
'•more  and  more  every  <l:iy,  nnlil  only  half  a  pound  of  pudding  was  taken  in  the 
ta«>niing,  and  in  the  evening  half  that  quantity,  and  nothing  else  except  water,  the 
weight  of  which  was  also  regulnted,  and  which  he  medicated  with  what  is  called 
quince-jelly,  or  the  Ia|»is  osteocolla,  ground  down  iuto  a  very  fine  powder.  After 
the  patient  liad  been  suflicietitly  reduced  by  tliis  m<'tli()d,  bo  tljat  he  could  scarcely 
'fnise  his  head  from  the  bed,  to  which,  by  Valsalva'.s  din-etion,  be  was  contlned,  the 
)quantity  of  aliment  was  day  by  d.ay  increased,  until  the  strcnt^th  tiiat  was  necessary 
[to  cnai)le  him  to  get  up  had  returned."  .Most  modern  writera,  in  st'^'^'*'"?  ^^  this 
'inietho<l,  reeommcnd,  as  important  adjuvants,  tlie  iiiteriinl  cxhii>itiou  of  tligitalis, 
lacotate  of  lead,  ami  opium,  with  a  vit-w  rrf  insuring,  more  aiu'cdily  and  effectually, 
the  ends  proposed  by  Valsalva  and  his  fttllowers;  the  digitalis  being  given  to  dimi- 
nish the  number  and  force  of  the  pulsations  of  the  lu-arL  and  arteries,  llie  lead  to 
increase  the  eoaguhdality  of  the  blood,  ;nid  the  opium  to  allay  pain  and  nervous 
ijrri  lability. 

<.)f  the  numlter  of  cfises  of  aneurism  successfully  treated  by  Vjil.salva  by  this  ine- 
fthod  we  have  no  account;  but  that  he  j-ured  several  persons  with  it  is  a  eoiijecture 
"Warranted  by  the  statements  of  Morgagni,  by  whom  it  was  first  described.     Wliat 
is  8till  more  to  be  regretted  is  the  fact  that  we  are  eipinlly  ignorant  in  regard  to  the 
results  obtained  \)y  others.     Itut,  notwithstanding  this,  it  seems  to  lue  that  the  treat- 
ment is  worthy  of  more  attention  than  it  has  hitherto  received,  especi?dly  of  late 
Ifjears,  when  so  littK*  !nxs  been  said  nnd  done  cr>ncerning  it.     The  (piestion,  however, 
;«nses  wiii'ther  it  might  not  l>e  heueticially  moditit-d.so  as  to  render  it  better  adai>led 
'to  the  attainment  of  tlie  otyect  whirh  it  is  desij>ned  to  aceomplieh.    Instead  of  bleed- 
ilng  and  starving  the  patient,  a  [ilaii  upon  which  so  mncU  stress  was  laiil  by  the  Ita- 
ilian  practitioner,  the  end,  it  seems  U)  me,  tniglit  be  m^i^re  easily  and  speedily  obtained 
b3'  the  abandonment  of  the  lancet  altofrether,  and  the  substitution  of  nutritions  food, 
Jn   as  dry,  couLentrateil,  and   non-stiinuhuit  a   state  as  [lOssible.      If  the  object  be 
to  procure  a  more  plastic  and  coagulalile  comlilion  of  the  blood,  to  promt)te  the 
formation  of  clrMs,  this  can  certainly  be  (b)ne  much  more  advantageously,  as  well  as 
in  n.  much  shorter  time,  by  such  a  course  than  In'  one  of  au  opjiosite  elmraeler.    Re- 
peated bleeding,  and  a  light,  fariiiaceon.s  diet,  comprising  a  little  pudding  and  jelly, 
'taken  twice  a  day,  must,  unrjuestionabSy,  render  the  blood  very  thin  and  watery, 
and  therefore  less   disposed  to   fibrinizatiou,  the  very   reverse  of  what    is   really 
needed  for  the  cure  of  aneun.^m.     It  wonid  be  more  in  accordance,  then,  witji  sonnd 
phy.siology  and  practice,  to  refrain  from  venesect ifin  entirely,  and  to  put  the  patient 
op)on  a  moderate  allowance  of  food,  as  a  few  ounces  of  equal  jmits  of  hashed  meat 
and  bread,  potato,  or  rice,  at  dinner,  with  a  suitable  quantity  of  stale  bread,  toast, 
or  cracker  at  breakfast  and  sujiper;  tea.<-oirec,  and  all  otlier  drinks,  exee]»ting  water 
1  lemonade,  as  well  as  all  kinds  of  condiment.s,  btiug  scrupulously  avoided.     The 
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pflliont  should  be  kept  perfectly  at  rest,  in  the  recumbent  posture,  with    ' 
as  trjinquil  a  stale  as  possible,  while  the  sj-stcm  sliould  lie  steadily  main! 
the  free  use  of  the  tincture  of  ueoiiite,  or  of  veratrum  viride,  conjoineil  wtUi  attUU 
of  lead   and  djHum;  or,  what  would   probably  be  better,  the  persulphate  >.<f  imh. 
The  pulse  should  be  brought  duwii,  if  prai-tirable,  to  forty  or  forty-tive  ben: 
minute,  and  the  chances  of  success  would  be  all  the  greater  if  a  prolonged  ^ 
somnolency  could  be  maintained,  the  patient  sleeping  tlie  greater  part  of  thetwfiitv 
four  hours.     Protracted  constipatinn  of  the  bowels  should  be  aimed  at ;  if  pitrgativf* 
become  indispensable,  they  must  bu  of  the  mildest  character,  as  all  irritating  artil 
griping  articles  are  sure  to  do  harm  by  exciting  tlu;  action  of  the  heart  and  artt-rir*. 

The  length  of  time  during  which  this  treatment  should  Iw  continued  must  \m\ 
according  to  the  circumstances  of  each  individual  case,  and  no  nlteni|)t  should,  tlifn^ 
fore,  be  made  to  reduce  it  to  any  geuend  principles,  it  certainly  might,  with  judirimw 
manai;enient,  l»e  kept  up,  without  ilctrimcut,  for  a  number  of  consecutive  wc«.k»,  if, 
indeed,  not  several  moiilhs.  As  the  patient  emerges  from  it,  he  should  return,  very 
gradiiall}-  and  cautiously,  to  jjis  accustmued  diet,  except  that,  for  a  long  tiiuo  .tfliT- 
wards,  it  should  be  free  from  all  stiniulanls;  iior  should  he,  for  a  similar  re.i*<)n, 
take  any,  except  the  most  gentle,  exercise.  In  short,  everything  should  be  done  ('» 
second  nature  in  her  efforts  to  elfect  the  cure  thus  auspiciously  begun,  and  whicb. 
other  things  being  equal,  will  always  I'c  so  much  the  more  likelj'to  take  plac>eif  tlw 
aueurisni  is  small  and  of  recent  standing. 

Suice  the  publication  of  the  first  edition  of  this  work,  1  have  had  an  opjKirtmiHv 
of  treating  three  cases  of  intra-tboracic  aneurism  according  to  the  plan  here  sketrbed; 
but,  although  the  patients  seemed  to  be  materially  benefited,  so  fnr  as  their  pain  wn* 
concerned,  and  the  pulse  was  brought  down  lielow  QJly,  the  prrjgress  of  the  ilisrew* 
was  apparently  not  at  all  retarded.  It  is  proper,  however,  to  add  that  all  the  cast* 
were  far  advanced  when  they  fell  into  my  hanils.  Professor  Tufnell,  of  Uiihlin,  in 
181J4,  re^jorted  several  instances,  treated  upon  this  principle,  iu  at  least  two  of«liidi 
permanent  cures  seem  to  have  been  effectetl. 

ni.    GENERAL  MEDICAL  AND  SCROICAL  TRISATMENT. 

Persons  affected  with  aneurism  often  exiierieTice,  as  stated  elsewhere,  great  pain 
and  other  aulfering,  both  from  the  inflamed  condition  of  the  tumor  and  fiiuu  Uk 
pre.«isure  which  it  exerts  upon  the  surrounding  parts.  In  aneurism  of  the  llioracii' 
portion  of  the  aorta  and  of  tiie  arteries  at  the  root  of  the  neck,  the  pain  an<l  dy*pn<t» 
are  sometimes  excessive,  demanding  prompt  and  vigorous  measures  f«jr  llieir  rulicf. 
If  the  patient  is  plethoric,  and  the  ]>uhation  in  the  tumor  uncommonly  active,  iJie 
loss  of  twelve,  fifteen,  or  twenty  ounces  of  blood  will  be  useful,  but  care  must  V»«? 
taken  not  to  carry  the  veuesectiou  loo  far,  otherwise  injurious  reaction  mny  take  plnr**  - 
and  thus  aggravate  the  sufieriiig.  When  the  tumor  is  accessible,  or  situated  exter- 
nally, whether  partly  or  entirely,  the  blood  is  often  most  advantageously  aVu^l  ractciC- 
directly  iVoni  the  part  by  means  tif  leeches,  which,  even  when  employed  only  in  sniitU 
numbers,  generally  ulford  iuimchse  relief,  l)0th  as  it  respects  the  pain  and  the  ditU- 
cnlty  of  breathing.  Topical  dipJetion  is  nlwa^'s  extremely  serviceable  iu  lnfl&me«l 
aneurism,  and  it  is  here  also  that  fomentations  and  refrigerating  lotions,  simple  or 
medicated,  come  into  play,  freipiently  exerting  their  happiest  influence.  The  choice 
of  tliese  remediea  must  be  governed  in  these,  as  in  other  eases,  by  the  tolerance  of 
the  part  and  sysleur.  Attention  to  position  and  rest  must  be  enjoined,  and  strictly 
carried  out.  The  bowels  are  not  neglected,  but  great  care  is  taken  to  avoid  active 
purgation,  experience  liaving  shown  that  such  a  procedure  always  j>roduces  undue 
excitement  of  the  vascular  and  nervous  systems.  Anodynes  are  always  well  borne 
in  these  cases,  and  should  be  administered  in  full  dose8,either  alone  or  in  union  with 
diaphoretics  and  expectorants,  according  t^  the  condition  of  the  skin  and  of  the 
I espiralory  organs.  Any  complications  that  may  arise  during  the  progress  of  the 
disease,  whether  self-existent  orde|»endent  ujion  the  irritation  pro<luccil  by  the  pres- 
sure of  the  tumor,  nuist  in?  treated  upon  broail,  general  principles. 

When  an  aneurism  becomes  ditfused,  by  parting  with  its  fluid  contents,  in  conse- 
quence of  the  partiid  destruction  of  its  sac,  whether  by  ulceration,  gangrene,  or 
rupture,  the  case  at  once  assunifis  an  additional  imjjortancc,  inasmuch  as  the  occur- 
rence greatly  increases  the  patient's  danger.  In  internal  aneurism  little  is  to  be 
done  in  the  way  of  treatment,  under  bucIi  circumstances,  beyond  attention  to  the  cIt- 
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culation,  the  moderation  of  the  force  ftiid  frequency  of  whit-h  may,  perhaps,  assist  in 
prolonging  life,  and  ocfnsioiially,  tlicrt*  is  rcasuii  to  I>eiifVf,  even  in  eOectingft  radical 
cure  by  promoting  the  t"ornmti<j(i  of  cnai^nlji,  Wlu-u  tlie  disesise  is  seated  in  an 
extremity,  as  the  tliigii  or  leg,  and  tlie  tumor  is  uf  rotniiiirntivel}'  sm:dl  size,  uitliont 
any  tendency  to  gungrerjc  in  tlu-  distni  portion  of  tiie  limb,  the  proper  phiii  iinijius' 
tionalil}'  is,  either  to  tic  tlie  iiniin  nrtcry,  or  to  nrrest  the  eireul;Uion  in  the  tnuior  by 
rapid  and  forcible  eonipressitni  while  the  patient  in  nnder  the  iiiiUieuce  of  (.iilorororm. 
In  this  wa}',  further  extravasation  will  be  yirevenled,  and  the  ease  wUl  be  likely  to 
progress  favorably.  If,  on  the  eotitrary,  the  tumor  in  of  immense  size,  tlie  limb 
hugely  swollen,  and  I  he  pnlsution  eouiplelely  arrested;  or  if.  in  addition  to  nil  this 
mischief,  there  is  marked  gangrene,  the  oidy  safety  is  immediate  amputation  at  a 
suitable  distau<;0  above  the  ajieurism. 

TALBE  ANEURISM. 

A  false  aneurism  consists,  as  alreadi'  stated,  of  a  pulsating  tnraor  formed  external 
to  the  affected  artery,  and,  eonsequcntlj-,  without  any  aid  from  its  tunics,  whteh  are 
altogether  excluded  from  its  composition,  A  number  uf  aU'ections,  of  a  very  opposite 
character,  have  Ijcen  described  under  this  appelhition,  and  the  result  Las  been,  as 
might  have  been  anticipated,  much  ei^>nfv)siun.  To  remedy  this  evil,  I  shall  limit 
m^-self,  in  the  account  which  I  am  about  to  give  of  the  disease,  to  two  varieties  of 
false  aneurism,  the  arterial  and  aiterio-veiioiis,  the  tumor  in  eacli  l»eing  strictly 
circumscribed,  and  connected,  in  the  former,  with  an  artery,  and,  in  the  latter,  both 
with  an  artery  and  a  vein.  What  is  called  a  ditfiise<)  aneurism  is,  in  fact,  as  stated 
elsewhere,  no  aneurism  at  all,  but  sinijily  an  aeronudjitioiT  of  blood  in  the  subcu- 
taneous jmd  intermuscular  celliilnr  tissue,  which,  jdtli<ing!i  it  uuiv  l>e  somewhat  <'on- 
densed  around  it,  yet  does  not,  in  reality,  in  the  true  meaning  of  the  Avord,  constitute 
a  proper  ancurismal  sac. 

The  most  common  cause  of  the  spurious  arterial  aneurism  is  external  injury,  as  a 
stab  or  pifncture,  such,  for  example,  as  was  formerly  so  often  inflicted  in  venesec- 
tion at  the  iK'iid  of  the  arm,  ytermittiug  the  Idood  to  esca|)e  in  small  quantit}'  into  the 
surrounding  celhdav  substance,  which  is  i^ooii  coudenseil  into  a  firm,  circumscribed, 
pulsating  cyst,  often  not  exceeding  the  voltnnc  of  a  pullet's  egg,  and  of  a  rounded  or 
ovoidal  figure.  Similar  effects  occasionally  follow  the  laceration  of  an  artery,  as  that 
of  the  ham,  from  the  su<]den  and  forcilile  extension  of  the  leg,  from  the  intrusion  of 
the  sharp  end  of  a  broken  bone,  or  frnm  ideeralive  action. 

5>ometime8  the  aneurismal  formation  is  secondary' ;  that  is,  consequent  nprm  the 
partial  cicatrization  of  the  wound,  the  interposed  or  overlying  plasma  beiuir  unable 
to  withstand  the  impulse  of  the  blond,  and  so  yielding  before  it.  However  inriuced, 
bU  the  tunics  of  the  artery  are  at  once  neiforated,  suid  the  bloo«l  is  sent  abroad  into 
the  circumjacent  cellular  tissue,  iu  V.ie  manner  and  with  the  eflect  just  stated. 

The  S.1C  iu  this  variety  of  aneurism,  formed  origiunlly,  fis  has  just  been  remarked, 
out  of  the  neighboring  cellular  tissue,  is  speedily  strengthened  by  tbe  effusion  of 
plastic  matter,  SCI  that,  in  time,  it  often  acquires  eonsideratile  thickness,  wilh  an 
extraordinary  degree  of  density.  I  have  seen  a  number  of  cases  where  the  cyst, 
even  at  an  earl}-  stage  of  the  disease,  was  of  a  very  firm,  compact,  fibroid  consistence, 
and  of  a  white,  glistening  appearance,  its  substance  being  convertible,  by  dissection, 
into  several  distinct  strata.  The  tumor,  particularly  in  cases  of  long  standing, 
generally  contains  well-organized  concretions,  arranged  in  the  same  concentric  man- 
ner as  in  the  true  saccnhited  aneurism,  and  presenting  a  simitar  hue  and  consist- 
ence. The  course,  symptoms,  iuv\  termination  of  tliis  disease  do  not  require  any 
special  notice,  as  they  do  not  difier,  iu  anj'  resjject,  from  the  oidinary  form  of  the 
affection. 

The  treatment  may  be  cotidncted  by  compression,  or,  this  fniling,  by  ligature.  The 
compression  is  a|jplied,  as  in  true  ancurisui,  upon  the  cardiac  as[iect  of  the  tumor, 
four,  six,  or  eight  inches  from  it.  with  the  instruments  already  described,  retardation 
of  the  circulation  and  gmdual  obliteration  of  the  sac  being  steadily  kept  iu  view. 
If  an  operation  becomes  necessary,  a  free  incision  is  carried  across  the  tumor,  and  a 
ligature  applied  immediately  above  and  below,  as  in  an  ordinary  wounded  arterj-. 
The  tumor  may  then  be  dissected  out,  or,  as  some  prefer,  though  1  think  improjjcrl}', 
it  may  1.)©  left  to  the  iiifiuence  of  the  absorljcnts.  As  a  preliminary  step,  a  tourniquet 
is  cast  around  the  limb,  to  control  the  circulation  in  the  affected  vessel.     Although 
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Olio  ligature  is  occasinnally  suflJcient  to  effect  a  cure  in  ihisiUsease,  »i>  is  alw&yklM 
to  ligatc  tlie  vessel  bulb  uliove  and  below  the  swelling,  lest  trouble  sliould  arjw  < 
accuunt  of  the  recunvut  t'irculaliou,  and  thus  lead  to  the  necessity  of  doing  at «■ 
subsequent  period  what  ougbt  to  Fiave  been  done  in  tlie  first  instance.  The  nieimirsltlfl 
case  of  And  affords  an  excelliMit  illustration  of  the  fact  that  an  nueurism  of  tliis  kimi^ 
eaiKJcially  wlicn  st^ated  at  thf  Ix-nd  of  the  arm,  ujay  occasionally  Ijc  cured  bjuw 
ligature  applied  just  above  tiie  tumor. 

I.  The  arlnrifhwiiouK  uneuiisin,  originally  described  under  the  uame  of  varicow 
aneurism,  is  a  tumor  situated,  as  tl>e  term  implies,  between  a  contiguous  artery 
and  vein,  so  as  to  admit  of  a  ready  interchange  of  the  two  kinds  of  blwKl.  Tlie 
most  com  moo  aite  of  it  is  the  beud  of  the  atm^  as  sutiu  ixx  figs.  303  aad  304,  vrben 
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it  is  generally  caused  by  a  puncture  in  bleedmg,  in  which  the  overlying  vein, 
the  medi.in  basilic,  is  completely  transfixed  along  with  the  superficial  wall  of  llJi^ 
brachial  artery.     A  similar  accident  may,  of  course^  happen  in  any  other  part  of  the 

iMxly,  from  a  stab  or  wound  of  a  contigtt- 
Fig.  304.  OU8  artery  and  vein,  r.s  between  the  femo- 

ral, or  the  aorta  and  vena  cava;  and, what 
is  remarkable,  the  di-sease  occasionttlly 
does  not  show  itself  untU  long  atler  itie 
infliction  of  the  injury.  Thus,  Houx 
relates  a  case  in  which  an  arterio-venou» 
aneurism  formed  at  the  bend  of  the 
four  years  after  venesection;  and  R 
tausky  observed  a  similar  tumor  in 
axillary  artery  and  vein  thirty  years  after 
they  had  been  struck  by  a  shot.  Sometimes, 
again,  the  aneurism  forms  in  con  sequence 
of  ulceration,  Jx-ginning  in  one  vessel  iin<l 
gradually  extending  to  the  other,  and  so  eventuaHy  establishing  a  communication 
l>etween  them  through  the  intervention  of  a  sac.  Dissection  has  proved  th.nt  such  » 
connection  may  take  place  with  deeply-seated  as  well  as  with  superficial  veins.  In  t 
case  descrilied  by  Schotlin  the  aneurism  existed  between  the  radial  artery  and  the 
cephalic  vein ;  and  in  one  seen  by  Charual  it  had  formed  Ix'tween  a  deep  vein  and 
the  brachial  artery. 

A  remarkable  case  of  arterio-veuous  tumor,  altogether  unique  in  character,  to 
which  the  cyst  was  formed  by  the  expansion  of  the  component  structures  of  a  nerve, 
was  reported  in  18()(5,  by  Mr.  V.  H.  Moore,  of  London. 

In  whatever  manner  tlie  aneurism  is  formed,  tlie  cyst  is  usually  of  small  size,  seldom 
exceeding,  and  not  often  equalling,  that  of  a  pullet's  egg.  It  is  composed  partly  of 
condensed  cellular  substance  and  partly  of  plastic  matter,  the  latter  always  greatly 
predominating,  as  is  shown  by  its  estraordinary  thickness  as  well  as  density,  which 
closely  resembles  that  of  the  fibrous  tissue.  The  aneurism,  although  seldom  very 
]iainful,  always  interferes  more  or  les.s  with  the  functions  of  the  affected  limb.  A* 
the  0[>ening  of  communication  is  always  very  sm.ill,  the  blood  rushes  into  it  with  a 
peculiar  noise,  not  unlike  that  produced  by  the  buzzing  of  a  fly  in  a  paper  box,  or 
the  purring  of  a  cat.  Sometimes  the  sound  is  of  a  whirring  character,  similar  to  tlie 
prolonged  articulation  of  the  letter  R.  It  is  perceived  both  by  the  ear  and  finger, 
and  is  so  extraordinary  that  it  may  be  regarded  as  pathognomonic.  The  sac  rarely 
contaius  any  well-fornie<l  (ibrioous  concretions,  and,  hence,  it  is  generally-  found  to 
be  perfectly  smooth^  white,  and  glistening,  like  the  interior  of  an  artery.    Itlaulfi 
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Ing  little  disposition  to  increase,  it  may  miuiin  sljitioiiary  for  vears,  and  sfldoni,  if 
»ver,  undergoes  spontaneous  fiiiv,  or  u niiinatea  in  riiii>ture,  uli-i' ration,  or  gangrene. 
When  the  tumor  is  very  smaH,  not  txreeding  Hie  v<ilume  of  a  lillifrt  or  a  pig^oon's 
fg,  and  does  not  occasion  atij  surt'oriiig,  inlcrrerenct'  i>  ncitlu'r  ticsiralili'  nor  piuper ; 
is  merely  an  incouvenienccj  and  Iiad  belter  Ik*  let  aloue.  The  reverse,  liovvever,  ia 
isuiUIy  the  case,  aiul  then  tlie  same  treatment  will  Ik;  required  as  iu  sjitirious  aneu- 
rism connected  with  an  artery  only;  that  is,  the  vessel  is  lie<l  ju^^t  almve  and  luz'low 
le  tumor,  which  is  left  to  undergo  absorption,  lest  its  removal  should  give  rise  to 
>hlel)itis  from  the  unavoidable  injury  inflicted  upon  the  affected  vein. 

When  the  disease  occurs  in  connection  witL  the  aorta  and  vena  cava,  operative 
itorferenee  will,  of  course,  Ix*  out  of  the  qtiostion  ;  nor  can  anytlunjjj  be  hoped  for 
'from  medical  treatment.     The  ca.'se,  in  fact,  is  irremediable,  and  will  be  sure  eventu- 
ally to  cause  death,  either  by  tlie  gradual  givitig  way  of  the  sac,  or  bj^  exciting 
"Violent  irritation,  paiu,  and  constitHtJonal  disorder, 

2.  Aiu'urixmal  r.ari.r,  fig.  305,  consists  in  a  direct  communication  between  a  eon- 
ignous  veiu  and  artery,  without  the  intervention  of  a  sac;  it  differs,  therefore, 
$6«BtiaUy  fi'om  a  varicose  aneurism,  in  which,  as  has  ^ust  been  sccii,  there  is  always 

Fig.  305. 
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a  distinct  cyst,  formed  out  of  the  surrounding  tissues,  along  with  more  or  less  plasma. 
The  affection  is  altogether  so  unlike  aneurism,  whether  true  or  spurious,  that  it  is 
surprising  it  should  ever  have  lieen  included  in  the  same  category. 

The  cause  of  aneurismal  varix — a  disease  first  descriliid  by  l>r.  TiViHiarn  Hunter, 
ID  1756 — is  usually  some  external  injury,  such  as  a  puncture,  tninsrixthg  a  vein  and 
piercing  the  contiguous  wall  of  an  underlying  artery.  Hence  the  lesion  is  most 
common  at  the  bend  of  the  arm,  between  the  median  basilic  vein  and  iHachinl  artery, 
in  conaequeuce  of  vctveseelion.  It  may,  however,  occur  between  other  veins  and 
arteries  lying  in  jiixta|)ositiou  with  each  other,  either  through  aceideul,  or  from  the 
effects  of  ulceration  coniiuencitig  iu  the  coats  of  one  vessel  and  gradually  ]terforating 
those  of  the  other.  The  oritiee  of  communication  is  usually  small,  and  of  a  circular 
shape,  with  well-deflued  margins,  although  there  is,  in  this  respect,  no  partietdar 
uniformity.  The  adhesiou  between  the  two  vessels  is  generally  very  firm,  as  well  as 
of  considerable  extent,  and  it  is  well  that  it  should  be  so,  otherwise  there  would  be 
constant  danger  of  the  connection  giving  way.  Owing  to  the  incessant  interchange 
and  commingling  of  the  two  kinds  of  blood,  the  vessels  gradually  undergo  impor- 
tant changes,  the  most  interesting  of  which  are  that  the  vein  assumes  the  properties 
of  an  artery,  and  the  artery  those  of  a  vein.  The  vein,  from  the  im]H>tuous  manner 
in  which  the  arterial  blood  is  sent  into  it  at  eaeh  stroke  of  the  heart,  Itecnnies  greatly 
enlarged  both  above  and  below  the  abnormal  opening,  at  the  same  time  that  it 
acquires  an  extraordinary  degree  of  density,  and  ptiLsates  with  unusual  force.  In 
the  arm,  where  I  have  met  with  se^'era!  instances  of  this  disease,  I  have  fountl  the 
dilatation  of  the  vein  to  exteml,  on  the  one  hand,  nearly  as  high  up  as  the  iixilhi, 
and,  on  the  other,  as  low  down  as  the  middle  of  the  foreanu.  The  artery,  which  now 
receives  black  blood,  Imt  not  in  any  large  quatJtity,  is  eventually  transformed  into  a 
Boft,  thin,  flesnous  tub*?,  which,  possessing  the  properties  of  a  vein  rather  than  those 
of  an  artery,  pulsates  but  feebly  under  the  finger. 

The  formation  of  this  dtsoase  is  generally  attended  with  some  degree  of  pain  and 
swelling,  along  with  iuterstitial  effusions,  causing  the  integument  to  pit  slightly 
on  pressure.  The  parts  below  the  seat  of  the  lesion  are  imi)erfectly  nourished, 
and  hence  tliey  usually  feel  somewhat  cold  aud  numb  until  the  circulation  is 
fully  reestablished  through  the  agency  of  the  cttllateral  branches.  As  t!ie  blood 
passes  from  one  vessel  into  the  other,  it  pr<riduccH  a  pectdiar  jarring  sensation 
and  a  singular  whining  noise,  not  unlike  the  purr^ig  of  a  cat,  which  often  extends 
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til  a  great  distance  along  the  dilated  vein,  now  performing  vicarionalr  the  ftinv 
tious  of  an  artery,  and  wliieb  may  Le  regarded  as  tlie  patliognonionic  signs  of  ibr 
disease. 

In  the  cased  of  ibis  lesion  which  have  fallen  under  my  observation,  the  iucouvmi- 
euce  has  been  so  trifling  that  I  have  not  consideretl  it  proper  to  resort  to  operalivt 
interference.     In  one  instance  the  patient  had  an  aneurismal  varix  on  the  right  arm 
from  venesection  jierformed  upwanls  of  fiileen  years  previously,  and,  althou^jh  li« 
was  a  blacksmith  and  a  liard- working  man,  it  did  not  in  the   least  iuterl'eiv  with  liii 
oeeupatiou.     Cases  of  ancurismal  varix,  iu  which  the  disease  remainetl  st: ' 
for  fourteen,  twenty,  tliirty,  and  even  thirtj'-five  veal's,  are  mentioned  by  1 
Pott,  Bell,  (juattani,  Scarpa,  and  other  writers.     When  treatment  iB  neeesuat; 
inny  be  attempted  by  compression  of  the  brachial   artery,  as  in  varicose  ain ,..,.., 
this   failing,  tlio  artery  shoiild   be  exposed  by  a  carefni  diiieection,  and  a  ligntufc 
n|)plied  both  above  and   below  the  orifice  of  communication,  all  disturbance  of  the 
vein  being  avoided.     When  the  conuunnication  canirol  be  found,  the  affected  flrttTj 
should  be  tied  ahove  the  seat  of  the  disease,  on  the  same  principle  as  in  the  Hud- 
terian  operation  for  aneurism.     The  ])roceeding,  however,  is  iK)t  devoid  of  danger, 
Qs  it  is  occasionally  followed  by  gangrene  and  secondary  hemorrhage. 

SECT,  yn ANEUaiSH  OF  FARTICULAB  ABTEBJE8. 

ANEURISM  OF  THE  THOE.VOIO  AORTA. 

Tbo  merest  glance  at  the  situation  of  this  vessel  is  euflk-ient  to  impress  u«  with 
the  great  importance  of  its  relations,  and  to  show  that  any  deviation  from  its  Domial 
condition,  however  slight,  may  be  productive  of  the  most  fatal  consequences. 

'I'he  disease  may  exist,  1st,  as  a  fusiform  ex{)ansion ;  2dly,  as  a  dilatation  of  the 
coats  of  the  vessel,  affecting  the  greater  porli(.in,  if  not  the  whole,  of  its  circum- 
ference ;  or,  3dly,  as  a  true,  false,  or  mixed  anourism,  proynrly  so  calletl,  of  varisllf 
size  and  shape,  generally  connected  with  the  anterior  or  lateral  aspect  of  the  afteiy. 
the  posterior  being  seldom   implicatvd.     Tlie  ascending  portion  and  arcb  of  the 
aorta,  especially  the  latter,  are  by  far  the  most  frequent  scats  of  the  disease,  owing 
to  their  vicinity  to  the  heart,  which  thus  inniarts  t<j  them  its  imi>ulsive  and  exjinn- 
aive  movements,  and  to  tlicir  greater  proncness  to  fatty  and  other  -degenerations, 
rendering  their  tunics  weak  and  brittle,  and,  consequently,  li.ible  to  laceration.    Of 
t03  cases,  collected  by  Dr.  Sibson,  of  London,  87  occurred  in  the  arch  of  the  nort* 
within  the  pericardium,  and  I&3  on  the  outside  of  this  bag.     The  ascending  aixl 
transverse  portions  were  affected  in   140  cases;  the  transverse  alone  in   120  atxh; 
and,  conjointly  with  the  descending  aorta,  in  20  cases;  the  descending  portion  of 
the  arch  in  72  cases;  and  the  vessel  below  the  arch  in  71  cases.     The  aneurism  i« 
generally  of  the  true  species,  commencing  as  a  sac-like  enlargement,  which,  as  it 
increases,  usually  inclines  to  the  right  side  of  the  chest,  and  is  capable  of  acquiring 
a  volume  equal  to  that  of  a  double  fist.     It  is  soon  occupie<l  with  organized  clots, 
wiiit!)  occasionally,  though  very  rarely,  accumulate  to  such  an  extent  as  to  lay  the 
foundation  of  a  spontaneous   cure.     The  opening  of  communication  between  the 
tumor  and  the  artery  varies  in  size  from  that  of  a  dime  to  that  of  a  twenty -five  ccDt 
piece. 

The  disease  is  more  common  in  men  thiin  in  women,  and  not  unfrequently  arises 
at  a  comparatively  early  age,  as  from  lucnty-five  to  thirty,  in  consetjuence,  appa- 
rently, of  severe  straiiilng  and  other  bodily  exertion.  Mr.  Hutchinson  has  reporte<i 
a  case  of  aneurism  of  the  arch  <if  the  aorta  in  a  girl  four  years  old,  probably  doc  to 
ulceration  caused  hy  the  pressure  of  an  abscess.  Sailors  and  mechanics  arc  peco- 
llarly  liable  to  the  disease.  The  remarkable  frequency  of  aneurism  of  this  vessel  is 
shown  by  the  tables  of  Mr,  Crisp,  embracing  915  cases,  of  which  382  affected  the 
thorucio  aorta. 

The  duration  of  thoracic  aneurism  varies  from  a  few  months  to  upwards  of  three 
years,  the  average  being  from  nine  to  twelve  months.  The  tumor  usually  bursts 
into  Hr'  IcI>,  pleura,  pericardium,  trachea,  bronchial  tubes,  avsophagus,  or  j»osterior 
raedia>*tinum  ;  sometimes  into  the  heart,  lungs,  or  spinal  canal;  and  someltmea, 
again,  but  also  very  rarely,  externally.  I)r.  Darrach,  of  Illinois,  has  shown  by  an 
analysis  of  twenty-three  cases  that  aneurism  of  the  descending  aorta  terminates 
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Aaenrlnm  of  the  Arch  of  the  Aorta 
opoDlug  into  Iho  Trackeft. 


pretty  uniformly  by  rupture,  while  thai,  of  tlie  arch  generally  etuis  by  exhaustion 

and   irritntifin,  or  sonii;  eoiifotnitaiit  tliseast'  of  the   heart,,  bruin,  long,  or  kidney. 

Occasionally  the  tumor  gives  way  when  it  is  not  hirger 

than  a  iiuliet's  egu.     Fig.  3lHi   represents  an  aiienrisra 

of   ihe  arch  of  the  aorta  wliieh   had   burst    into    the 

trachea. 

The  yymploms  of  anenri.sin  in  tliis  sitnation  are 
chiefly  of  a  mechauioul  eharaoter,  arising  from  the 
pressure  of  the  tumor  upon  tlie  surrounding  structures. 
Tliey  consist  mainly  of  pain,  eongh,  (ly!*iina*a,  dys- 
pliagia,  enlargement  at  the  sterno-elnvicidar  region, 
and  of  variuns  kinds  of  somuls,  s^ncLionuns  with  the 
action  of  the  heart. 

Pain,  from  the  coufttanc^'  of  its  oeenrre-nee,  is  a 
symptom  of  great  value.  It  comes  on  early  in  the 
discnxe,  is  more  severe  in  sfttnilnlt'd  than  in  fusiform 
aneurism,  aud  is  evidently  dependent,  at  first,  or  80 
long  as  the  tumor  is  comparatively  small,  upon  the 
pressure  which  the  aneurism  exeria  upon  the  spinal 
and  sympatlietic  nerves,  aud  afterwards  tipon  this 
causae  and  upou  the  erosion  and  perforatinii  of  the 
tissues,  es[H?cially  the  steruum,  ribs,  and  vertebrfe,  •  It 

varies  ranch  in  degree,  character,  and  situation.  In  the  earlier  stages  of  the  disease 
it  is  most  conspicuous  on  the  Iclt  side ;  it  is  sharp,  lancinating,  and  intermittent,  not 
unlike  the  pain  of  neuralgia,  darting  about  in  dilVerent  directions  ;  at  one  lime  into 
the  neck  and  face,  at  another  througti  the  eliest  and  si)ine,  now  along  the  Bhouldcr 
and  arm,  aurl  noiv  through  tlie  diai»hr:igni  ami  even  the  loins.  As  the  tumor  enlarges, 
and,  \ty  its  ])res8Ui'e,  erodes  tlie  neighboring  structures,  the  pain  becomes  more 
steady,  tixed,  ami  severe;  it  gradually  shitts  lo  the  right  side,  aud  is  generally  of  a 
burning,  gnawing,  or  boiing  character. 

Cough  is  also  a  common  symptom  ;  it  generally  begins  early  in  the  disease,  and  is 
liable  to  severe  exacerbations,  often  productive  of  intense  suifering.  It  is  uf  a 
crowing,  stridulous,  or  linging  character,  and  obviously  depends  upou  the  irritation 
cause<l  by  the  pressure  of  the  tumor  upou  the  air-passages.  SomelimeB  it  is  short, 
spasmodic,  and  laryngeal. 

The  dyepmx-a  is  always  more  or  less  distressing,  especially  when  the  disease  has 
made  considerable  progress,  and  is  invarialdy  aggravated  by  severe  bodily  exertion, 
as  in  walking  U(»  a  hill,  or  ascending  a  flight  of  stairs.  It  is  occasionally  extremely- 
violent,  although  the  tumor  may  not  exceed  the  size  of  a  walnut,  owing  to  the 
pressure  which  it  exerts  upon  the  trachea,  or  the  trachea  and  bronchial  tubes.  During 
the  latter  stages  of  the  complaint,  the  breatliins^  is  always  so  difllcult  as  to  prevent 
the  patient  from  lying  down,  perhnps  fur  days  liefoix'  lie  expires. 

Dy.sjihagia  is  seldom  present  until  after  the  disease  has  made  considerable  pro- 
gress, although  it  is  sure,  in  tlie  end,  to  become  a  prominent  symjitom  ;  so  that, 
ultimately,  the  .stdTerer  finds  it  veiy  difficult  to  swallow  anything  either  in  the  form 
of  food  or  drink. 

Derangement  of  the  functions  of  the  stomach  is  frequently  present,  manifesting 
itself  in  a  sense  of  fullness  and  oppression,  flatulence,  jicidity,  and  eructations, 
evidently  dependent  upon  the  ])rcssure  of  the  sac  upon  the  jmeumogastric  nn<l  s^'m- 
pathetic  nerves.  Now  and  then  there  is  obstruction  of  the  thoracic  duct  from  the 
direct  pressure  of  the  tumor,  interfering  with  nutrition,  and  aiding  in  the  production 
of  the  pecnIi.Hr  cachexia  so  conmion  in  the  latter  stngcs  of  this  disease. 

It  is  not  often  that  there  is  any  exterim!  tumor,  except  when  the  aneurism  points 
in  front  of  the  chest,  as  it  frequent ly  does  in  its  latter  stages,  after  it  has  partially 
destroyed  the  sternum  and  the  ribs,  or  the  ribs  and  intercostal  cartilages.  In  the 
great  majority  of  cases  it  shows  itself  on  the  right  side  of  the  chest  from  three  to 
four  inches  below  the  collar-iione,  as  a  pulsating  swelling,  lifting  up  tlic  integument 
synchronously  with  the  contraetion  of  the  heart,  furnishing  a  distinct  bellows, 
8!iwing,  or  purring  sound,  aud  being  exquisite!^'  tender  on  pressure.  Occasionally 
the  sac  projects  into  the  neck  above  the  fourchelte  of  the  sternum,  inclining  towards 
the  right  sterno-clavieular  articulation.  When  this  is  the  case,  it  must  necessarily 
overlap  the  innominate,  common  carotid,  aud  subclavian  arteries  on  the  right  side, 
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and  may  even  so  oflt'ctually  compress  them  ns  to  cause  their  oblittfrntion.^  althoogh 
such  an  event  is  verj-  unusual, 

A  distinct  aueurismai  somul,  or  purring  tremor,  is  usually  perc-ci)tilile  at  an  e«rl 
stage  of  the  disease,  altliouy:li  it  is  extremely  difficult,  if  not  impoe.s>ible,  alwayfi 
refer  it  to  its  proper  source.     It  is  synchronous  with  the  beat  of  the  heart,  * 
graduall}'  becoine«  more  nrnl  more  fiiiiit  as  the  <liscasc  advances,  in  conseiiuence 
the  progressive  lilling  uj)  of  the  sac  liy  coaguhi. 

Atiion<f  the  less  constant  symptoms  are,  palpitation  of  the  heart,  wheezing,  J»ai 
ing,  or  asthmatic  respiration,  tracheal  a]]<l  bronchial  rdles,  sense  of  couHlricliou 
the  chest,  fcdema  and   lividity  of  the  face,  permanent  contraction,  or,  mort"  rniYl 
dilatation  of  one  of  tlie  [)U]iils,  feeblent-ss  and  irregularity  of  the  pulse  at  the  wrisi 
from  the  pressure  of  the  tumor  upon  the  iruTominnte  or  subclavian  artery,  and  Jiui 
sarca  of  the  extremities,  especially  the  inferior.     Alteration  of  the  voice*  is  h_v 
menus  uncommon,  and  occasionnllj'^  amounts  to  eomplett"  aphoniiu     In  the  in 
advanced  stages  of  the  disease  there   is  also  frequently  un  enlarged  and   varia 
state  of  the  subcutaneous  veina  over  the  upper  part  of  the  chest,  generally  tows: 
the  right  side. 

The  dittfpioxiii  of  intra-thoracic  aneurism  is  often  extremely  difficult :  for,  althoU| 
the  disease  manifests  itself  by  numerous  symptoms,  then-  is  not  f>ne  that  can 
considered   as  alisobitcly  reliable      It  is  not  surprising,  therefore,  that  it  slioald 
qiienlly  terminate  fatally,  witliont  any  suspicion  as  to  its  true  nature      Such  an  ei 
will  Ik'  most  likely  to  hap|jen  vvlien  tlK-  tumor  is  small,  or  when  it  bui>>ts  into 
neighboring  canal   before  it  has  .scJisibly  encroached   upon   the  walls  of  thy 
As  it  increases  in  voimiie,  its  character  liecomes  tlaily  morc  and  more  apparent,  i 
all  doubt  must,  of  course,  vanish  when  the  tumor  |X>mts  extemallj',  altlioiigh  e 
then  a  careless  practitioner  might  regard  it  as  an  abscess,  and,  under  this  su)>i)Ositi 
be  perhaps  even  induced  to  ojien  it,  as  I  have  known  in  two  cases,  notwilhstauil 
the  heaving  and  jmlsating  nature  of  the  swelling,  and  the  existence  of  all  the  ot! 
signs  of  aneurism.     WIjcu   the  aneurism  JU'ises  from  the  Buminit  of  the  aorta, 
tumor  projects  into  the  root  of  the  neck,  aiKl  may.  in  fact,  ascend  so  high  up  a«  to 
simulate  aneurism  of  the  umominate  or  caiotid  artery      From  this»  however,  it 
generidl\'  be  readily  distinguished  by  the  nistory  of  the  case,  by  the   impogsibil  _ 
of  tracing  with  the  Hii<;er  the  lower  boundary  of  the  tumor,  by  the  dullness  on  pr- 
cussion  of  the  upper  part  of  the  chest,  and  by  tlie  presence  of  u  larger  nnaount  of 
dyspna-a  than  usually  attends  ccrviial  aneurism,  particularly  in  its  earlier  stages. 

The  auscultatory  signs  rarely  atlbrtl  any  conclusive  evid«nee  of  intra-tho 
aneurism.  Few  surgeons  arc  able  to  iliscriminate  iietwcen  the  sounds  of  the  h 
and  those  of  such  a  tumor,  and  the  difficult}^  must  ncces.sarily  be  much  increai 
when,  as  not  unfrequcutly  luippens,  aneurism  and  cardiac  diseajse  coexist.  When 
heart  is  sound,  and  tlie  aneurism  has  attained  a  considerable  bulk,  the  diagnosis 
be  less  ambiguous ;  but  even  then  it  will  require  a  very  practised  ear  to  detfct 
varying  shades  of  dill'erence,  The  sound  of  a  thoracic  aneinism  in  more  like 
purring  of  a  cat  tliati  the  clear  murnuir  attending  tl»e  first  sound  of  the  heart, 
its  distinctive  featuivs  are  still  furtlicr  fjcfined  by  the  presence  of  a  peculiar  tremor 
or  viliratory  luovemont.  In  the  sacculated  variety  of  the  alTection,  it  is  often  iinpoa- 
sible  to  distinguish  any  abnormal  sound  whatever;  at  first,  because  of  the  &maU 
size  of  the  swelling,  and  subsequently,  Iwcause  the  tumor  is  fdled  with  coagula, 
impeding,  if  not  preventing,  tlie  transmission  of  sound.  In  fusiform  aneurism,  and 
also  in  simple  l>ut  extensive  iHlatatioii,  the  sound  characteristic  of  the  disease  is 
generally  easily  recognized  throughout  its  entire  progress. 

trastric  disturbance  is  gcneraily  a  prominent  symptom  of  intra-thoracic  aneurii 
and  occurring  in  association  with  dysphagia,  is  a  sign  of  great  value.  Dr.  Walter 
Atlee  recently  called  attention  to  loug-eontinueil  obstinate  eructation  as  a  sympto 
much  significance.  He  attended  a  gentleman  for  eighteen  months  on  account  of  w 
appeared  to  be  simply  a  rebellious  attack  of  dj'spepsia,  accompanied  witli  the  roost 
tressing  flatnlenee  and  eructation.  Death  occurro<l  suddenly  and  unexpectedl3'  fr 
the  ru[>ture  of  a  cireumscribed  aneurism  of  tiie  thoracic  aorta  not  larger  than  a  wain 

Dullness  on   percussion,  in  a  marked  degree,  can  exist  only  in  tiie  event  of 
tumor  being  of  considerable  bulk;  a  small  aneurism  maybe  present,  and  even  pr 
fatal,  without  any  chaoge  of  resonance.     When  there  is  dullness,  it  is  always  m 
conspicuous  at  tlie  upper  and  middle  parts  of  the  chest. 

ttumetuues  valuable  diagnostic  infortuation  may  he  derived  from  the  displace 
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©f  the  heart  by  the  tiiiuor,  its  pulsatiuus  being  (>eifcivc»l  m  at)  abnormal  [losition, 
where  there  is  no  e\'idcncc  of  pleuritic  eli'usiou  or  disease  of  the  lung  tu  account  for 
the  ehange. 

The  precise  situation  of  an  intra-thoracic  aneurism  is  ft^queiitly,  if  not  peiicr.nlly, 
Uulicated  by  the  character  of  the  fiiiietional  distnrbauce.  Thus,  wIilmi  llie  siitleriug 
is  chiefly  laryngeal,  tlie  iufereuce  is  that  the  iiinomiimte  artery,  or  the  i>ohteii  >v  and 
inferior  portion  of  the  arch  of  tiie  aorta,  is  involved.  PIxeessive  pectoral  constric- 
tion is  caused  when  the  tumor  coiiijtrcsses  the  cardiac  ])Iexus,  us  when  it  springs  from 
the  ascending  ])ortron  of  the  arcii.  Dyspliagin  denolea  pressure  cither  upon  the 
csopiiagus  or  upon  tiie  pncumogiistric  nerve,  and  a  corresponding  situation  of  the 
AQCurisin.  When  the  dit^ease  [irfKlnees  i>iunchi;d  astlinia  and  orthopncea,  the  prt - 
bability  is  that  the  tuinur  invdlves  the  coiuinenceuvent  of  the  descending  portion  of 
the  »rch.  rcrniancnt  contraction  of  the  puinl  ia  caused  by  compression  of  tiie  sympu- 
thetic  nerve,  as  wljcn  llienneurisin,  arising  from  lhe8U|K.'rior  and  posterior  part  of  the 
art-h  of  the  aorta  or  its  jirimitive  Lraiiclies,  pmjects  hackwurds  into  the  elie.st  and  neck. 

Dr.  W.  T.  Gardiner,  of  Ediuburgli,  wiio  has  carefully  slinlied  the  nature  of  these 
functional  disorders,  states  tliat  **  all  auecirisrns  coining;  within  the  range  of  [jhysical 
tlt.igrjosis,  and  not  attended  by  any  of  tlie  above  syuj|>toms,  must  necessarily  arise 
eitlier  from  the  descenditij^  aorta,  below  the  range  of  tlie  pidmuuary  plexus,  or  from 
the  upper  part  of  the  arch,  projecting  upwards  and  forwards;  as  it  is  in  these 
situations  alone  that  a  th<jracic  aneurism  can  attain  sullicient  Indk  to  be  discoverable, 
vithont  involving  important  iutenial  structures,  and  leading  to  very  marked  fuue- 
lionul  disturbance." 

1  Among  the  affections  with  which  nnenrism  of  the  thoracic  aorta  is  most  liable  to 
be  confounded  arc  malignant  tumors  of  the  chest,  especiiilly  cncephaloi*.!,  absi-css  of 
tl»c  neck  and  anterior  mediastinum,  disease  of  tlie  heart,  as  hyiicrlrophy  and  valvular 
derangement,  and  .aneurism  of  the  innominate,  caroti<l,  and  subclavian  arteries.  Tlie 
best  security  against  error  will  be  an  attentive  consideration  of  the  history  of  the 
case,  and  a  thorough  study  of  its  progress,  time  often  throwing  more  light  upon  the 
character  of  the  malady  than  the  nnjst  elaborate  auscultatory  explorations. 

The  trrat me nl  of  inlra-thoracic  aneurism  resolves  itself  into  the  adoption  of  mea- 
Bures  to  relieve  the  patient's  sufferings  ratlicr  than  to  cure  his  disease,  of  which  tliere 
is, .in  any  event,  hardl}'  even  a  remoto  possibility.  If  plethora  exist,  an  oceasioual 
Vieeding  cannot  fail  to  ameliorate,  at  least  for  a  time,  the  pain  and  diflieult^'  of 
breathing.  The  circulation  should  In?  controlled  by  the  cautious  exhibition  of  vera- 
Irum  viride,  the  diet  l»e  light  and  concentralctl,  tlie  bowels  maintained  in  a  soluble 
Ftate,  and  suffering  allayed  by  anoilynes.  Perfect  quietude  of  mind  and  body  must, 
of  course,  be  observed. 

When,  in  spite  of  medical  treatment,  t!te  progress  of  the  tumor  is  not  arrested, 
*«course  may  he  lni<l  to  ligation  of  tlie  common  carotid  artery,  as  recently  advisetl 
by  Dr.  Cockle  and  .Mr.  Lleath,  of  London.  That  a  reasonable  hope  of  prolonging, 
mnd  even  of  saving,  the  life  of  the  patient, may  be 

anticipated  from  this  j)rocedtire,  is  satisfactorily  Fig.  307. 

demonstrated  by  the  cases  reported  by  Tillanus 
and  Kigcn,  of  Amsterdam,  and  Montgomery,  of 
the  Mauntius.  In  these  three  instances  the  left 
carotid  artery  was  lied  for  supposed  aneurism  of 
tliat  vessel,  with  the  effect  of  relieving  the  more 
serious  6)'mptoms  and  diminishing  the  size  of  the 
tnmor.  On  the  death  of  the  patients,  however,  re- 
spectively at  the  expiration  of  five,  three,  and  four 
months,  the  arch  of  the  aorta  w:ts  found  to  be 
affected,  and  the  sac  com  [ilctely  fdled  with  lamina- 
ted fibrin.  The  cases  recorded  by  Mr.  Heath  and 
Mr.  Maunder,  in  which  the  right  carotid  and  sub- 
clavian arteries  were  taken  u|i  for  supposed  inno- 
mlnatal  aneurism,  are  of  great  interest  as  bear- 
ing upon  the  treatment  of  aortic  aneurism  by 
the  distal  ligature.  The  patient  of  Mr.  lleath 
Kurvived  four  years,  with  great  rcltof  fi'om  the 
distressing  evniptoma  of  ttvspnica  and  dvspha-     Anflnri.m .-f  n,,  A,nh  ^r.>..  ^    .         .   ...  ^ 

..     f^L   \        !•         I         j^  ■    il^..  II      ■    ^      ^  ^        Ananrum  iyf  Uio  Arch  of  Ihe  AoTi*  mmIt  aUed 

gia,  notwithstandmg  ber  frighttuUv  intem|K'ratc  w.iii  umibni^j  ri.,(. 
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UiJiitji  Tlie  sac  f>r  tljL'  ;iiieiii*ism  spmiiij  from  the  ascending  aoi'ta,  ami  conUM 
firm,  l!inlill:^te^l  lilii'iij,ouo-thiril  r>f  an  iiu'li  in  tinckneas.  Tlie  {i.tlieitl  of  Mr.  Maumler 
expired  on  llie  sixlli  duy.  A  <-i»l  li:id  torua'il  in  the  tumor,  whieli  v>-n»  norlic,  and  kail 
extended  down  to  the  heart,  tht^reliy  eansiii}^  death  from  arrest  of  the  eireulation, 

Tiiese  fAets  are  of  Ktillkieiit  imp<vrtance,  in  toy  opinion,  to  warrant  the  surgeon, in 
desperate  cases,  in  fallowing  the  bnggestions  of  jMr.  Fleulh,  to  ligate  the  left  caroiiil 
for  aneurism  iuvoh'ing  the  Iclt  siile  of  the  aorta,  and  lu  practise  Himultaneous  ildi> 
gation  of  the  riglit  carotid  anil  subclavian  arteries,  wherehy  the  ctirreiit  of  blowl 
through  the  iunutuinate  is  retarded,  fur  aneurism  occupying  the  right  side  of  i\u 
aortic  arch. 

Laryngotomy  has  been  advised  vvhon  suffocation  is  threatened  by  spasm  of  the 
glottis  from  irritation  of  the  recurrent  laryngeal  nerve,  as  a  means  of  palliating  suf- 
fering and  prolonging  life;  but,  owing  to  the  (lifllculty  of  the  diaguosi:^,  it  is  not 
prolKible  that  many  casus  will  be  subjecteil  to  such  an  onieal.  When  the  cull' 
striction  depends  upon  pressure  of  the  aneurism  upon  the  windpipe,  such  an  openiU<ia 
would,  of  course,  be  useless. 

The  annexed  sketcl),  fig.  .307,  from  Jones  &  Sieveking,  represents  an  aneurism 
of  tile  arch  of  tiie  aorta,  the  cavity  of  which  is  nearly  filk-d  with  laminattn}  clol* 
Nature  had  evidently  made  an  eMbrt,  almost  a  successful  one,  at  spontaucous  •Mte. 


ANEl^BISM  OF  THE  INNOMINATE  ARTERY. 

The  relative  frequency  of  aneurism  of  the  innominate  artery  does  not  Kdmit  of 
any  definite  statement,  owing  to  the  great  discrepancy  in  our  statistics.  Thus  in 
17!(  cases  of  8p<jnt;uieous  aneurism,  excluding  tiiose  of  the  aorta,  analyzed  by  List- 
franc,  the  innominate  is  mentioned  only  four  times,  while  the  carotid  is  mentiotn'*! 
seventeen  times,  and  the  flubclavian  sixteen.  In  Mr.  Crisp's  table  of  ool  cases,  etii- 
bracing  234  of  aneurism  of  the  aorta,  the  innominate  was  alfccted  in  20,  tlie  curotitl 
in  2.'>,  and  the  8ul>clavian  itj  2:^.  The  disease,  as  in  the  other  arteries,  is  much  laory 
cjunmon  in  men  than  in  women,  and  in  the  laboring  than  in  the  higher  classes  of 
persons.  Tlie  greatest  n umber  of  cases  occur  between  the  thirty-fifth  and  fifty-liflh 
years.  It  maj' exist  by  itself,  or  lie  a9Sf)cialed  with  aneurism  of  the  arch  of  the  aorta, 
the  carotid,  or  suUelavian.  The  extent  of  involvement  varies  from  the  slightest 
increase  of  the  normal  size  to  an  enormous  tumor,  either  tubular,  fusiform,  or  saecu- 
lateil  in  its  character.  Wliether  every  portion  of  tlie  vessel  is  equall^  liable  |o  Iw 
alfected  is  uncertain,  but  observation  has  shown  timt  the  disease  is  sometimes  situated 
80  low  down  as  to  become  identified  wit!>  tlie  arch  of  the  nortn,  while  nt  other  tiinej* 
it  is  so  high  up  as  to  extend  into  the  carotid  and  Rnbclavian.  Occasionallv  it  is 
limited  to  the  middle  nf  the  vessel,  each  extremity  retainii>g  its  healthj*  appearance^ 

Symjflomn. — Aneurism  nf  the  innominate  artery  usually  begins  as  a  small  pMJeo- 
lion  at  the  right  sternixdavicular  articulation,  between  the  trachea  and  the  inniT 
edge  of  the  mastoid  muscle,  immediately  above  the  inner  third  of  the  clavide.  In 
some  cases  the  palieut  is  conscious  of  the  moment  when  the  accident  takes  place, 
from  a  feeling  as  if  something  bad  given  way  while  he  w:»s  shaken  by  a  violent 
paroxysm  of  cougliing  <*r  engaged  in  lifting  a  heavy  weight.  The  tumor,  at  first,  is 
generally  very  diminutive,  proiiaf>ly  not  exceeding  tlie  size  of  a  little  almond,  of  a 
rounded  or  oroidal  shape,  distinctly  eircum.scribcil,  and  slightly  movable  on  pressing 
the  finger  fli-mly  down  into  the  hollow  at  the  top  of  the  sternum.  It  is  not  long, 
however,  before  it  increases  in  volume;  commonly,  iu  fact,  it  grows  rapitliy,  &oon 
attaining  a  large  bulk,  extending  upwards  into  the  neck,  and  laterally  towanis  each 
side,  but  especially  towards  the  right,  where  there  is  least  resistance.  .\s  it  pro- 
gresses,  it  gradually  pti^ilus  forwards  the  mastoid  muscle,  and  even  the  etemo-<'la- 
vicular  articulation,  forming  thus  a  large  iironiinence.  beating  and  throbbing  violently 
iK-neath  the  skin.  Now  and  then,  upon  escaping  from  the  chest,  the  tumor  nttcends 
higli  lip  into  the  neck,  perhaps  nearly  on  a  level  with  the  larynx,  and  it  is  then  not 
luicoramon  for  it  to  present  a  coustrictetl,  hourglass-like  appearance,  as  if  a  cord  had 
been  drawn  tightly  across  its  middle. 

Ejri'i'ts  on  Xeicfhhoring  Strudiirex — The  effects  which  the  tnraor  exerts  upon  the 
neighboring;  parts,  fig.  3()8,  are  diiefly  of  a  mechanical  character,  and  must  bo  con- 
sidered with  reference,  first,  to  the  vessels  of  the  superior  extremity,  neck,  and  head; 
secondly^  the  trachea  and  tesophagus;  thirdly',  the  aorta,  heart,  and  vena  cava; 
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fourthly,  the  nerves  of  tlie  neek  and  chest; 
ami,  lastly,  the  sternum,  chiviflc,  and  rilis. 

The  pressure  of  the  tmiior  n|i(iii  the 
8ubela%'iun  hns  the  ad'wi  <>l'  vviMkcning 
the  force  of  the  circulation  :it  the  wri-^t, 
aud  in  some  ciises  even  of  entirt'ly  sin»- 
pressing  it.  Occasionally  the  ptilso  is  ex- 
tremely irregular,  heating  not  otdy  more 
feehly  than  that  in  the  ofipnsitt'  Ural*,  but 
ceasing  to  act  synchrononsl^-  with  it,  the 
blood  hitching  and  halting,  a.s  it  we  re,  on 
its  way  to  the  hand.  Any  tumor  may,,of 
conr.se,  produce  snth  an  effect,  and  there 
is,  therefore,  nothing  characteristic  in  it. 
lu  aneurism  of  the  aorta,  the  feigns  of  en- 
feebled circulation  are,  as  a  general  lule, 
ntost  strongly  marked  on  the  lell  side, 
as  the  tumor,  from  its  [iroximity  to  the 
left  subclavian,  exerts  a  more  direct  and 
controlling  influence  ufioti  that  vessel  than  it  dues  upon  tlie  right  Bubclaviitn.  The 
pulsation  of  the  carotid  and  its  branches  is  soinetimeM  riiuii niched  lioth  in  iimonn- 
natal  and  aortic  aneurism,  but  more  frequently  in  the  foi'im-r  than  in  the  hitter.  It 
Is,  however,  a  rare  occurrence  in  either  case,  and,  therefore,  of  no  diagnostic  value. 

Compression  of  the  veina  at  the  root  of  the  neck,  as  the  innominate,  jugular,  and 
subclavian,  but  esjxicially  the  first,  hy  im[>ediug  the  return  of  bloud  to  the  heart, 
occasionally  causes  u-dcrna  uf  the  right  sule  of  the  head,  face,  and  ej-elids,  and  of 
Uie  corresponding  liudi,  extending  as  low  down  as  the  hand  and  fingers.  The  oecur- 
renee,  however,  is  uncommon,  and  it  is  probable  that  it  may  he  <hie,  in  j>art,  to  injury 
sustained  by  the  right  lymphatic  durt,  as  it  lies  just  hehind  the  tumor. 

As  the  anenrism  enlarges,  it  ne<!essarily  encroaches  more  and  more  upon  the  tra- 
chea, pushing  it  over  towards  the  left  side,  and  also  somewhat  Icu-kwards,  When 
the  displacement  is  eonsidtirnblo,  the  patient  breathes  with  difheidty,  and  if«  occa- 
sionally' unable  to  lie  down,  owing  to  tlie  menhanical  obstruction  to  the  introdnction 
of  the  air.  Should  the  tumor  be  situated  unusually  hiw.  or  be  of  extradrdinary 
size,  it  may  com]>res3  and  tlatli'u  the  right  bronchial  lube.  Dy.spnnea  from  liuth  of 
ihene  causes,  howewr,  is  less  frcrpient  in  aneurisnv  of  the  innominate  artery  than  in 
aneurism  of  the  arcii  of  the  aorta,  as,  in  the  latter  disejise,  the  tumor  enlarges  most 
in  a  backward  direction,  its  progress  foi-wanls  being  ititerfered  with  bv  tite  sleniuni 
and  clavicle.  Disi^lacement  of  the  o>so|>lingiis  is  sometimes  present  in  both  aJfoc- 
tions,  bnt  not  so  oflen  as  has  generally  been  PU|iposcd,  When  existing  in  a  liigh 
degree,  it  may  seriously-  embarrass  the  function  of  deglutition,  especiallj' the  passage 
of  solids. 

When  the  anenrism  occn|nes  the  inferior  portion  of  t!ie  arterj-,  and  especially 
when  it  extends  downwards  into  the  chest,  it  follows,  as  a  necessary  consequence, 
that  it  must  press  upon  the  aorta,  heart,  and  vena  eiiva,  pushing  them  out  of  tlieir 
natural  position,  nod  perhaps  seriously  (liniinishing  their  capacity.  The  pani<-ular 
effect  which  such  compression  must  exert  cannot  always  be  diagnosticated,  hut  it  is 
reasonable  to  conclude  that  it  will  manifest  itself  in  disordered  circulation,  espe- 
cially in  tumultuous  and  confused  cardiac  action,  enfeebled  pnlsc.  and  more  or  less 
flyspntra.  An  aortic  aneurism  will,  of  course,  he  more  likely  to  pi'oduce  such  pheno- 
Tnena  than  an  innominatal. 

Pressure  of  the  tumor  upon  the  nerves  of  the  neck  and  chest  induces  not  only  pain 
and  cough,  bnt  gives  rise,  in  mnn^-  cases,  to  severe  dyspiitea  and  dysphagia,  Iho  two 
latter  s>'mptoras  being  not  always,  by  any  means,  exclusively  (hpcndent  n|ion  the 
displacement  and  flattening  of  the  trachea  and  (esophagus  t)n  the  contrary,  they 
sometimes  exist  in  a  very  marked  and  even  in  an  aggravated  degree  wlicn  there  is 
opparently  very  little,  if  any,  compression  of  these  tubes.  We  must,  therefore,  look 
for  some  other  explanation  of  these  phenomena,  nnd  the  most  plausible  one  that  sug- 
gests itself  is  that  the}'  are  due  to  the  compression  of  the  pneumogastric,  piirenic, 
laryngeal,  and  sympathetic  nerves,  wliich  are  tlms  disqualified  for  transmittinjr,  in  a 
regular  and  harmonious  manner,  their  [leculiar  inllnencc  to  the  organs  to  which  they 
are  distributed,  and  in  which  they  naturally  play  so  important  a  part. 
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The  dyspncpa,  although  not  a  coiislaiit  sjrnploni,  is  often  enoiigh  present  to  nuAn 
it  one  of  great  iaiijorlance.  It  vjiries  in  degree  from  the  slightest  change  in  ti>e 
Diitnral  respiration  to  the  most  fViglitlul  enilmrrasainent,  in  which  the  paticnl  i« 
almost  snffocateil,  anil  unable  to  muintain  the  recumbent  posture.  It  is.  of  coup*, 
most  severe  and  ilifltressiug  when  tlie  tuiuor  has  acquired  an  unusual  bulk,  com|)i*s*- 
ing  tlie  pneumogastric  and  other  nerves,  and  so  interrupting  their  hcalthv  a^lion. 
It  may  be  constant,  or  jiaroxy«iJial,  coming  on  at  irregular  intervals,  lasting  for  huuit 
time,  and  then  gra<biaily  receding,  altliough,  perlia|»8,  at  no  time  wholly  absent. 

The  dysphagia  is  also  variable  in  degi-ee,  being  at  one  time  very  slight^  aiKl  at 

another  so  severe  as  almost  to  prevent  the  patient  from  swallowing  any  kind  of  fixxl. 

wttelher  solid  or  fluid.     In  the  more  aggravated  cases  the  difficulty  is  coustant,  mid 

[the  patient  linally  dies  from  starvation.     It  is  a  remarkable  fact  that  in  almost  every 

[^instance  of  dysphagia  this  symptom  is  preceded  by  dyspnoea. 

The  pain  whicli  accomiianics  tlie  disease  is  most  severe  in  the  right  side,  in  ihv 
situation  of  the  tumor,  from  which  it  radiates  in  various  directions,  particularl}- 
along  the  right  side  of  the  neck  and  head,  and  the  corresponding  side  of  tlie  chest, 
sliotdder,  and  ann.  Occasionally,  though  rarely,  it  is  also  keenly'  felt  on  the  opjiosiie 
side.  It  is  generally  of  a  dull,  aching,  or  gnawing  character,  and  is  often  so  extfi- 
sivc  as  to  require  the  use  of  lai'ge  doses  of  puodynes  for  its  temporary  relief. 

Cough  is  occasi<»nallv  [Jresent,  prob.ibly  in  one  case  out  of  every  three  or  four, 
but  it  is  less  common  than  in  aortic  aneurism,  and  is  a  symptom  of  no  special  value. 
It  is  evidently  pmdneed  by  the  pressure  of  the  tumor  upon  the  laryngeal  nerves, 
and  varies  raucli  in  freqweucy  and  severity  in  ditlercnt  cases  and  under  dilfereut  ci^ 
cnmstances.     From  the  same  cause  there  is  sometimes  an  altered  silate  of  the  voice. 

When  the  tumor  is  very  targe,  and  extends  outwards  and  downwards,  so  as  lo 
compress  the  cervical  and  brachial  idexna  of  nerves,  it  may  induce  parlml  parah*is, 
as  well  as,  in  some  cases,  partial  loss  of  sensation,  in  the  upper  extremity.  Siicb 
an  occurrence,  however,  la  extremely  rare,  as  the  sac  seldom  attains  so  much  inng- 
nitiide. 

Permanent  contraction  of  the  pupil  on  the  afleeted  sitle  is  occasionally  notictsl; 
it  olleu  coraos  on  early  in  tlie  disease,  and  is  evidently  due  to  the  pressure  which 
the  tumor  exerts  upon  the  sympathetic  nerve. 

Tliere  is  sometimes  marked  alteration  in  the  respiratory  sounds ;  more  froqucntl)', 
however,  in  aortic  than  in  innominatal  aneurism.  The  breathing,  when  atlecte<l,  i** 
disp.ise<l  to  Ih!  stridulona,  or  wheezing,  and  this  is  sometimes  the  case  even  when  the 
patient  is  in  the  erect  posture.  The  rc-ipinilory  murmur  is  seldom  atTocted  in  ituio- 
nunatal  aneurism,  obviously  bccaui.e  the  tumor  encroaches  but  little,  if  any,  u[inn 
the  lungs;  it  is  only  when  it  extends  deep  down  into  the  thorax  that  it  is  likely  to 
])ro(luce  such  an  elleel,  and  then,  but  not  otherwise,  there  will,  also,  of  necessity,!* 
dullness  on  percussion  of  the  chest,  over  the  site  of  the  disease.  IJoth  these  phe- 
nomena are  more  frequent  in  aortic  aneurism,  because  the  tumor  in  that  disease 
always  encroaches  more  upon  the  lungs  than  in  the  former  case. 

Fitially,  the  pressure  of  the  tumor  occasionally  induces  serioas  disease  in  the 
neighboring  bones,  a*  the  sternum,  clavicle,  and  first  rib,  the  contiguous  portions 
of  which  are  liable,  in  the  first  instance,  to  be  displaced,  then  to  become  carious, 
and  ultimately  lo  Iw  wholly  absorbed.  In  some  cases  tliere  is  complete  dislocation 
of  tlie  sterno-t-lavieular  joint, 

Diiiijnosut. — After  what  lias  jftst  been  said,  it  will  easily  1k>  understood  that  the 
diagnosis  of  aneurism  of  the  innominate  artery  must  often  Ix^  extremely  dillicult,  its 
situation  at  the  root  of  the  neck  rendering  it  liable  to  be  confounded  with  aneurism 
of  the  arch  of  the  aorta,  the  cnrolid,  :ind  subclavian.  Then,  again,  certain  tumors 
- — fatty,  fibrous,  glandular,  and  encysted — sometimes  form  here,  and  rc<-eiving  an 
impulse  from  the  innominate,  or  even  from  the  aorta  itself,  may  thus  simulate  the 
alleetion  in  question.  I  have  occa.sionally  encountered  great  dilllculty  in  determining 
the  <liagnosi3  of  disease  in  the  inferior  cervical  region  in  consequence  of  abnonunl 
pulsation  either  of  this  vessel,  or  of  the  aorta,  apparently  dejtendont  upon  an  anemic 
condition  of  the  system,  or  neuralgia  of  the  arteries,  and  so  violent  as  to  eorama- 
nicate  a  severe  shock  at  every  ccmtraction  of  the  left  ventricle  of  the  heart  to  the 
innominate  and  it*  two  branches,  the  carotid  and  subclavian.  The  embarrasismput, 
in  these  cases,  is  materially  increased  if,  snperaddeil  to  the  pulsation,  there  is  an 
unusual  quantity  of  fat,  or  some  solid  growth,  and  the  sharp  thrill  so  common  in  tlie 
arteries  of  anemic  subjects. 


This  diflicnlty  vras  etiikfiigly  felt  in  a  case,  which  occurred  a  few  3'ears  ago  in 
the  practice  of  Dr.  Sands,  uf  New  York,  in  a  mitWIe-agcd  vvmnnn,  a  patient  in  tiie 
■Bi-'llevue  }Iospital,  who  had  a  sufl,  pulsaLing  tumor  at  the  root  of  the  ueck.  It  was 
ituated  beliiml  tlie  right  Bleriio-clavicuhir  artictilation,  and  extended  n[»vvafd  two 
inches  above  the  clavicle,  being  partly  covered  hy  the  sterno-mastoid  mnHile.  The 
patient  was  carefully  examined  by  a  nnrnlier  of  the  most  eminent  surgeons  and 
physicians,  who  all  concurred  in  the  diagnosis  of  innondrcilal  nnenrifjin,  except  one, 
1*  ho  thought  that  the  aorta,  as  well  as  the  innfuainate,  was  dilated,  his  opinion  being 
Imnded  on  the  presence  of  a  circuinscribed  spot  in  the  riglit  supra-scapular  space, 
vhich  waadull  on  percussirm,  and  which  transmitted,  very  distinctly,  the  aneurismai 
nmrmur.  On  the  lOth  of  Jidy,  ISCtS^  Dr.  San<ls,  to  whom  I  aiu  indebted  for  an 
account  of  the  case,  performed  the  distal  optration,  by  tying  simnllaneonsly  the 
carotid  and  subchivian  arteries.  The  ligature  of  the  cari>tid  waw  applied  immediately 
above  the  onio-hyoid  mn>^cle;  that  of  the  anliclavian  was  exlenial  lo  the  scalene 
The  patient  recovered  from  tlie  operation,  and  the  tumor  diminished  in  size,  the 
dyspno-'a  and  other  pressure  symptoms  being  at  the  same  time  relieved,  so  tliat  hopes 
were  entertained  of  a  permanent  cure.  Gradually,  however,  the  swelling  again 
increased,  and  the  patient  sank  from  dyspmca,  thirLeea  months  afler  the  operation. 
At  the  dissection,  a  sacculated  aneurism  was  discovered,  about  the  size  of  a  large 
pear,  arising  b^'  a  narrow  orifice  from  the  aorta,  directly  in  front  of  the  origin  of  t!ie 
innominate  artery.  The  latter  vessel  was  healthy,  and  was  behind  the  aneurismal 
■ac,  nearly  four  inches  from  the  external  surface. 

On  the  whole,  the  most  reliable  diagnostic  signs  of  aneurism  of  the  innominate 
arc,  first,  the  situation  of  the  ttinior  at  the  right  Htcrno-clavieular  joint,  immediately 
above  the  inner  third  of  the  clavicle,  where  it  forms  a  ilistinct,  well-marked  promi- 
nence; secondly,  stoppage  of  aneurismal  boat,  tlirill,  and  bellows  sound  by  pressure 
upon  the  carotid  and  snliclavian  ;  and,  thirdly,  unmvtuial  weakness  of  the  pu!se  at 
the  right  wrist,  with  pain  ami  a-dema  on  the  corresponding  side  of  the  neck,  shoulder, 
and  aim.  In  aortic  aneurism,  the  tumor  seldom  projects  sensibly  above  the  sternum ; 
certainly  not  before  it  has  attained  considerable  ludk,  atid  then  it  is  situated  rather 
in  the  mi'blle  line  than  on  the  right  side;  the  arterial  pulse,  if  affected  at  all,  is 
weakest  on  the  left  side,  and  tliere  also  the  o'dcma  and  paiu  are  most  conspicuous  ; 
the  dyspntea,  dysphagia,  cough,  stridulous  resjuration,  and  change  of  voice  arc  more 
frequent  than  in  the  innomiiiatal  disease;  and  compression  of  the  carotid  and  sub- 
clavian produces  no  diminution  in  the  sounds  of  the  tumor. 

The  prognosis  of  brachiocephalic  aneurism  is  extremely  unfavorable.  The  dis- 
ease, it  is  true,  may  last  for  a  considerable  time,  but  this  is  very  rare ;  in  general, 
it  progresses  very  ra|>idly,  and  soon  reaches  a  fatal  crisis,  the  tunjor  either  opening 
externally,  into  the  trachea,  or  into  the  chest,  or  else,  us  is  commonly  the  case,  wear- 
uig  out  the  patient  by  coustilutional  irritation,  asphyxia,  or  inanition,  ^'o  iustauce 
of  spontaneous  cure  has  ever  been  known  to  occur  in  this  disease. 

Treatment. — The  treatment  of  aneurism  of  the  innominate  has  hitherto  been  most 
unsatisfactory.  Owing  to  the  short  and  stunted  character  of  this  vessel,  and  tlie 
close  proximity  of  the  aneurism  to  the  arch  of  the  aorta,  deligatinn  on  the  Ilunteriau 
principle  is,  of  course,  altogetlier  impraetioable,  and  hence  the  only  resource  is  either 
to  treat  the  disease  upon  the  plan  of  Valsalva,  or  to  tie  the  carotid  and  subclavian 
at  the  distal  side  of  the  sao, according  to  the  method  originally  suggested  by  Brasdor. 
The  treatment  of  the  Italian  surgeon  holds  out  but  little  encouragement,  the  disease 
generally  going  on  from  bad  to  worse  until  it  reaches  its  fata!  crisis,  despite  the 
most  abstemious  course  of  dieting,  rest  in  the  recumbent  jiosture,  the  use  of  the 
lancet,  and  the  exhibition  of  digitalis,  opium,  and  acetate  of  lead,  to  promote  the 
formation  of  clots.  With  the  exception  of  Mr.  Luke's  case,  there  is  hardly  an 
instance  upon  record  in  which  it  was  followed  by  any  ultimate  benefit.  Squeezing  tite 
tumor,  if  practicable,  would  certainly  not  be  justiflahle,  as  the  detached  dots  might, 
and  probably  would,  fall  into  the  aorta,  and  thus  cause  serious,  if  not  fatal,  results 
on  the  spot,  from  mechanical  olistruction  to  the  eirculatioTi.  The  operation  of  IJrasdor 
has  been  performed  in  u  number  of  cases,  which  I  shall  place  before  the  reader  in 
tabular  form. 

In  3  cases  the  carotid  and  subclavian  have  been  tied  successively,  as  recommended 
by  Mr.  Fearn,  of  Derby,  England,  with  3  deaths. 
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^H         x|  Operator. 

A      ^  1    Carotid     Sulx-Iavian 

Reuabks.                                1 

H 

r^      -<    '   ligature.       liRiiture. 

1 

^^L      I 

Ftarn 

f.       28 

AiigU!*t30,;  Augiust  2, 

Died  from  pleurisy  nearly  fournifiilh'*;ifTiT  v--"ii| 

1836 

1838 

operati*jn.    Thu  aneurlsmul     • 

with  deuse,  or>;unlZMi  coannl 

the  .size  of  tlie  artery  for  the  j.^     ,,.    ...  , 

^^m 

WIckliam 

in. 

05 

Sept  2a, 

18,-t9 

Dec.  3, 
1819 

Tbe  aneuri-sm  imrea^eil,   ami  burst  with  Tiimul 

liemorrbaKe  fia  days  after  the  becond  opetnhwu. 

Four  days  after  the'ojieration  the  tumor  inrrra>*d 

^H 

MalgaJgnc 

ra. 

— 

Marrh,      October  17, 

IMo 

ItHa 

rapidly  in  size,  the  tunwf action  l>ecuiuc  difliurd, 
and  the  patient  died  on  tbe  7th  Nov.    At  the 
aut(nisy,  tlie  sac  could  not  lie  dis.sectnl ;  It  »«♦ 
pojifounded  with  the  ranscles ;  in  other  worrU, 
the  aneurism  was  diifosed. 

^^M            In  T  L'ni^cs 

the  carotid  and  subclaWan  liave  been  tied  Bimultaneouslj',  with  a  rwolt     1 

^^V        of  4  ck-alhs  ftiid  2  recoveries,  the  issue  in  one  case  being  unknown.                                1 

^H 

Operator. 

3 
5 

X    i 

%  Result. 

Remarks.                                          1 

f.  2 

It 

1 

Ilobiirt 

l!W» 

.">    Dt'atli     TIk'  fiiiLicliivian  wus  tit'd  in  its  first  purtion.     Dt'atli  from  l)i'in"r- 

rliauc  from  rarotid  on  liltlulay.     litnouiinati-  not  aftts-Wii.  bul 

a  ^ATiHiriu  ant'iirism  s|iruiij;  from  tlio  arch  of  the  aorta  to  Ur       1 
U'Jt'of  till'  iiin<jndirat<'  and  overlapped  It.                                     \ 
Deatli  in  li  ilays.     First  iwrtion  of  sidM-lavian  tii^l.    T 
carotid  and  fijjht  vertebral  art<'ri<-s  wi-rc  wcliidcd. 

^H 

Roasi 

184a 



-  DcaUi 

circulatiou  La  the  brum  was  carried  on  nivrvlj    b^  ui-  ...       , 

vertebral. 

^H          8  Heath 

l«i3   f.  3 

2   Cored 

Tin-  Avomaii  survivwl  4  years.    Post-mortem  insiH<ctJon  slHtwiM 

^^^H 

1 

i 

tlw  iunoiniiiat**  sound. 

^H 

Ilutciiitiaoii 

1867,111.  4 

8  Death 

Tlu*  man  dii  d  on  tlu'  41st  daj',  from  suffocation,  prol>nbly  from 
pre.><siin^  of  tin-  aneurism  on'the  trachea.     The  dist-a.si'  iiiVolvtil 
tlio  nrch  of  tiie  aorta,  the  innonnnatt*,  carotid,  and  subcLariui 

1 

arteries. 

^H 

Maunder 

iWT.m.Iu 

7   Drnth 

Deatli  on  r>th  day.    The  clot  in  the  tumor  extended  Into  the 

aorta,  and  thus  arrested  tlu'  <-ircu)ation. 

^H 

Sands 

1668 

f. 

Cunxl 

Tumor  dlminislied  in  size,  but  tlie  woman  died  frni        ■*     ■  im 
in  1.1  niontlis.  when  a  pyriform  aneurism  was  i                   -' 
liy  a  narrow  oritlc<- from  the  aorta  in  front  of  tlj                  i'^^ 
wliiih  wiis  In^nltbv-                                                                 ^H 

^H 

Lane 

1871 

f.  4 

i5  Uncer- 
tain 

At  the  expiratioti  of  ten  days  the  tumor  had  diminished  lnl^^| 
and  strength  of  pulsation,                                                      ^^H 

^^M             In  onl3-  two  of  the  cases  contniticd  in  the  alinve  table,  those  of  Rospi  and  Hutohln-  1 

^^M         son,  was  the  aneurism  really  iniioniiniital.     'J'hose  of  Ilobart,  Hcalh,  Maunder,  i^^j 

^^m         Sunds  were  example.^)  of  tiortic;  :inotiri<%nii.                                                                        ^^M 

^H            In  5  cases  the  subclaviou  a!one  bos  been  tied,  with  a  result  of  4  deatlis  a^^l 

^H         recovery.                                                                                                                    ^^H 

^^H 

Operator. 

>< 

Result. 

Remarks.                                 ^^| 

Q 

s 

< 

Dupuytreu 



m. 

4<l 

Di-alh 

The  subclavian  was  tied  immediately  aliovp  the  cUivicle 

The  tumor  diminisherl,   hut  the    pulsations   eontiouM. 

The  (lalii'Mt  dieil  on  the  ninth  day,  from  exhaustion  lol- 

lowinji  e«m;;h  nnri  secondary  hnmorrhaRe.    At  the  auto^H 

aneurlsio  ui  i\w  i«ubelavian  was  found,  with  dilattiti4^^| 

the  Innondnate  nnd  aorta.                                               ^^H 

^H          2  Wardrop 

1827 

t. 

4S 

Cured 

The  patifnt,  cured  of  an  aneurism  occupyini?  the  t^^H 
part  of  the  intioniinate,  died  two  years  after  the  open^^^| 

of  a  new  aneurism  formed  above  the  first,  apparcntly^n 

^^^^1 

the  same  trunk. 

^^m          3  LauKier 

18.'J4 

ra. 

67 

Death 

The  vessel  was  tin^d  immediately  alwjve  tJte  clavicle.    The 

patient  died  from  asphyxia  one  month  after.     The  ope- 
rator had  supposed  tlie  case  to  he  one  of  subclaTMttj 

aneurism.                                                                              ^HH 

^^H          4  Blacktnan 

— 

— 

— 

Death 

Tubular  anenri.«m  of  the  innominate  and  arch  of  the  *^^| 

left  carotid  and  sulirlavian  ohlitprat4>d ,  death  on  the  H^^H 

day,  froin  liiMmirrhnK<'  canned  by  jiminiiit;  out  of  1><*<I^^H 
Death  occurred  six  nHudh.s  nrt4>r  o]HTftiion,  from  jPinfO^^f 

^^H           6  Broca 

18f.2 

ni. 

SO 

Death 

^^H 

of  till'  lunp,  without  much  chiiiiKe  in  thcsizeof  Ihe  tuBSTl 

^m 

wliich,  however,  bad  become  liarder,                                     1 

c^^^^^^^^^^^ 

1 

m 

^^^^^^WWcW  ARTEPY.                      756         ^1 

The  carotid  alone 

lias 

been  tied  in  twenty  cases,  of  which  four  were  cured,  and        ^H 

the  rest  died. 

■ 

1                            d             1 
^     OiKTator.     1      M 

Ri'siift. 

Rkmakks.                                                   ^^M 

ie                    a     * 

< 

^H 

1  Evans 

l828i  m. 

3U 

Cured 

Tin-  tmiwr  .still  t'xl9t<'d.  with  constant  pulsation,  at  tlu-  oiid          ^^M 

ut'  n  year.    hutiM-iiuriitly,  thr-  Ba<-  ^lUpjuiratf-d,  ntiil  (lis-          ^^M 

oharnt'd  much  ims.   At  tlu!  fxpinitiuH  itt  nine  vpnrs,  th»Te          ^^M 

wiiH  no  sigti  uf  itny  iucri-iu>ti  in  IhealTHtion.   Patient  alive          ^^M 

til  18«i3.                                                                                             ^^M 

2 

Mott 

1829 

m. 

U 

Died 

AftiT  till'  operation,  lli<>  tumor  was  niufh  diminished ;  but          ^^M 

tlif  patit'iit  died  of  nsjihyxia  seven  months  aftiT.                         ^^H 

3  Key            ,1830 

f. 

61 

Died 

Thf  iialiiDt  ili<<l  ft.  few  hours  after  tlu-  operatitm,  from  ita          ^^| 

cllV( t  ujxm  the  brain.    The  innominnti'  artery  and  ardi         ^^M 

1 

of  the  aorta  won*  nnfuristiial.                                                          ^^H 

« 

Neumeister  1830 

m. 

61 

Died 

Oniin  syeiijituiiis  and  diath  on  lifth  day.    Aneurism  of  In-          ^^M 

iiuitiiiiate  itH  large  as  a  man's  list    Carotid  arterv  firmly           ^^H 

IiJiifiKnd  hv  throuibus.     No  change  was  produced  in  tli'e           ^^M 

tunmr  by  tlie  operation.                                                                     ^^H 

B 

Morriiiou 

1832 

m. 

42 

Cured 

Tlie  patient  recovered  from  tlio  operation,  and  expired  sud-  ^^M 
«}enly  twenty  months  nfterw  ards.     The  cause  of  death  is           ^^M 

not  givfu.     At  the  autopsy,  tlie  rijjht  enrotid  was  found          ^^| 

dilate*!  into  a  .sae,  and  filled  with  a  reslstintr  fibrinous  d«»-          ^^M 

posit.    The  braeiruM'ephalic  trunk  and  curve  of  the  aorta          ^^M 

were  lart^er  than  usual,  and  their  walls  were  diseased,  but          ^^M 

not  uneurisniatic.                                                                            ^^| 

6 

Scott 

1834 

— 

— . 

Diod 

^^H 

7 

Dohtlioff 

1837 

f. 

Diwl 

The  aneurism  was  much  improved,  but  the  patient  diw!  on  ^^| 
sixth  day  rnuii  tin*  efTeets  of  the  lijratiire  of  the  earotld  ^^M 
ujion  tile  brain.  At  the  autopsy,  the  aneurism  wa.<  found  ^H 
weupyinK  the  external  side  of  the  iiuiominate  near  its          ^^M 

liifurcaticHi  ;  it  was  as  lar^e  as  a  fist,  and  filled  with  fib-  ^^M 
rinous  elots.                                                                                     ^^M 

8  Fei;Bi»son 

1841 

m. 

66 

Died 

The  patient  died  of  pneumonia  on  the  seventh  day.  The  ^H 
tiniior  had  diiiiinlslied,  and,  at  the  autopsy,  was  found  ^^M 
nearly  tilled  with  firm,  laiuinated  coanula.                                     ^H 

9  Porta 

1M2 

Died 

The  patient  died  forty  hours  after  the  application  of  the  ^^M 
ligature.  The  autopsy  showed  an  arterial  dilatation  of  ^^| 
the  innominati'  and  its  two  branches,  without  truu  an-          ^^M 

10  Hatton         ig42 

ni. 

47 

Died 

Tliesi/.eof  the  tumor  and  the  pulsations  diinlnished  after          ^^1 

the  operation,  but  the  sac  inflamed,  Rupnunded,  and,  ^^M 
openiriR  into  the  trachea,  caused  death  on  the  sixty-sixth         ^H 

dav-                                                                                                  ^H 

11  Vltardebo 

1843 

in. 

70 

Died 

The  patient,  a  necro,  died  on  the  twenty-first  day  after  tlie  % 
o|M-mtion.     At  the  autopsy,  two  aneurisms  were  found;                 J 

oue  on  the  inferior  extremity  of  the  riplit  primitive  carotid,          _^J 

the  other  ivn  the  trunk  of  tlie  iiummvnute.                                      ^^M 

IS  Campbell 

1844 

m. 

48 

Died 

The  tumor  bei;an  t<>  disa|.pear  ufti-r  the  vessel  was  Heated,  ^^M 
but  llie  patient  died  of  jnn'umonia  on  the  nineteenth  clny.          ^^M 

1 

13  Wright 

18o5 

m. 

70 

Died 

Thr  ])atient  died  on  the  eiphty-eijjhth  day,  fium  hemij>legiK.           ^H 

The  limiwr  was  solinlifled  by  fibrin,  aeanal  leading'  throuch  ^H 
itti>tbe  .subdiiivian.    Four  absce.sses  were  found  in  tne          ^H 

right  hemisphere  of  the  brain.                                                        ^H 

14  Ordilp 

1859 





Died 

^^H 

IS  BroafilK>nt 

" 

m. 

HO 

Died 

Death  occurred  on  the  one  hundred  and  fifteenth  day,  from  ^H 
secondary  hemorrhage,  which  recurred  several  times.  ^^M 
No  elianRe  was  jiriMiueed  in  the  tumor  by  the  operation.             ^^H 

M  Xewtoti 



m. 

— 

Died 

Death  on  twelfth  dav,  from  etTuaion  into  tin-  ebi  si.                         ^^1 

17  Pirofjoff 

— 

m. 

~- 

Cared 

The  man  left  the  lio.spitat  at  expiration  of  two  months  and  ^H 
a  half,  when  the  dysimo'ii  and  cough  liad  disappeared,  llie  ^H 
tUMior  was  dimiTii.slied,  luit  the  pulsation  )iersisted.                      ^H 

18  Pirogoff 

" 

m. 

Cared 

The  patient  left  the  liosjiital  two  mmitlis  and  a  half  nfier  ^^1 
the  oiM'mtiun.  The  tuinur  had  not  diminished,  hut  the  ^^M 
pulsntiuns  were  weaker.                                                                 ^^M 

19  Pirogoff 

— 

t 

— 

Died 

Brain  syniptoniH  set  in  in  the  third  week,  «nd  were  followed           ^H 

by  deutli.    The  iinetirism,  which  al-Mi  Involved  the  arch  of           ^^M 

the  aorta,  wa-.  filled  with  ckits,  and  one  of  the  eerebial           ^H 

hemispheres  had  iindernoiie  jmrtial  etiiliotie  SfifleninK.                 ^^M 

20 

Ilewson 

1867 

m. 

61 

Died 

The  amurisiii  involved  the  wholt;  of  the  innominati  artery  ^H 
and  the  iipficr  wall  of  tli<'  arch  of  the  aorta  ;  it  diiniidshed  ^H 
very  materially  afbr  the  o|«T!iliini,  ami  alsn  became  ^H 
harller,  until  the  tenth  diiv,  when  It  greatly  inereusHl  in  ^H 
volume,  and  eniised  fatal  iirtphv-xla  llie  next  uiorniiif;.  ^^1 
The  lii;ature  hiirl  b<-en  tluown  iintiind  Ihe  internal  Jugu-  ^H 
lar  v<-in,  and  tlieri' was  some  bbediim  from  that  vessel  ^^M 
towards  the  end  <!f  (he  lirHl  week.  The  clavicle  and  ster-  ■ 
niU"  were  eioileil,  and  Ibe  pneumoKttstrlc  and  laryngeal  1 
ner^'CH  wverely  fompr«J8H*Hl.                                                                  1 

^^^^^^^^^^^^^J 
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A  card'ul  examination  of  the  above  casos  afl'ords  the  foUowing  conclusions  ccin- 
coining  thu  (ielijiiUion  of  tlic  jn-iiuilivt;  carotid  fen-  lUt'  ciiic  of  iunoiuinatul  uni'urihdi:— 

].  It  ri'il iiL't'.s  the  voluiiR'  of  tht'  liunor.  Thus,  in  th«  case*  of  Mr.  Evans,  of  DliIi\. 
in  iH-iS,  ultljouiih  the  ant'urisiu  mis  as  large  tin  a  walnut,  it  entirely  disapiioarvd  in  t 
litllo  upwards  of  H  nioiitt).  In  l)r.  Motl'j  case,  in  1829,  il  wa8  of  the  size  of  a 
pigeon's  egg,  :nni  (lis!i])peiire(.l  in  twentj-six  days. 

*2.  The  operation  leads  to  lil>rinization  of  the  contents  of  the  sac.     These  chaiigw 
which  are  due,  not  to  arteritis,  hut  to  rciuora  of  the  blood,  were  well  displayed 
the  cases  rei)orte<i  by  Mr.  Morrison,  of  Ikieuos  Ayres,  in  1S32,  Sir  William  Fcr« 
soil,  in   1841,  and  l>r.  Wright,  of  Moiilruul,  in   l8iJ6.     In  the  tirst,  the  innuiniuni 
artery  was  larger  th:in  natural;  and  iti  all,  the  lunior  was  nearly  tilled  with  tirracloli 

li.  Tlie  operation  does  not  involve  any  special  risk.  In  five  of  the  case^  il  was 
folhtwe<l  by  death,  not,  apparently,  iVoin  any  agency  of  the  aneurism,  but  tiecauiie  of 
the  danger  which  naturally  succeeds  to  the  ligatimi  of  the  coiunion  carotid,  for  wlml- 
ever  |jurpose.  Thus,  in  the  instance  of  Mr.  Key,  in  1830,  tiie  patient  dio<.l  of  byncy|)o, 
produced  by  coarctation  of  llic  lell  carotid  and  verteljral  arteries.  In  twu  ollur 
instances,  one  by  Fergu^soIJ,  in  1h41,  and  the  other  by  Ctuupliell,  of  Montreal,  iu 
1S44,  death  reKultod  from  pneumonia.  In  Uutton'a  case,  the  cause  of  death  wjis 
iniJauiniatiiin  and  ulceration  of  the  sac,  also  a  very  commoa  effect  of  the  operatiou 
for  carotid  aneurism,  wiicther  the  ligature  Ix;  placed  above  or  l>elow  the  tumor.  Iu 
the  interesting  case  of  Professor  Wright,  the  patient  died  of  abscess  of  the  hrnin, 
the  lirst  example  of  tlio  kiiul  on  record  after  IJrasdor'a  opcrntiou,  although  severe 
cerebral  syinpiotij:^  often  succeed  the  ligation  of  the  common  carotid  for  accideuta 
and  tumors  of  tljc  head,  eye,  antl  face. 

4.  The  operation  hus  not  been  productive  of  a  long  aflei-Iife,  chii-fly,  perhaj 
because  the  cases  demanding  it  were   nearly  all   iuherenlly  hoi>elcss,  from   bci 
associated  witii   organic  disease  of  the  aorta,  or  of  this  vessel  and  of  the  hei 
Distinct  evidence  of  Ihts  fact  existe<i  in  at  least  seven  of  the  cases;  iu  the  rest 
accurate  examiiiati<»n  wtis  made.     The  inlluence  of  such  com|>lications  is  shown 
the  residts  which  t'olUiwed  lirasdor.'s  «>f)er;ition  in  aneurism  of  the  root  of  the  enrol 
unmixed  with  any  other  lesion.     Of  five  cases  of  this  kin<l,  three  completely  rei 
ereil ;  oiw  was  succe&.sfid  so  far  as  the  aneurism  was  concerned ;  and  in  only  one 
there  no  improvement. 

5.  The  operation  lengthens  life  if  perilled  by  rupture  of  the  sac,  or  pi'Oflsure 
the  windpipe.     In  fact,  here  is  its  great  trium|jh.     In  the  case  of  Professor  Wri^ 
although  the  mun  was  in  imminent  danger  before  the  ofXTation,  yet  he  survived 
eigluy-iiglit  days.     The  mean  dtjr:itii)ii  of  lile  al\er  deligation  of  the  car<^ttid,  under 
ordinary  circum.staiices,  is  about  four  months  and  a  half. 

(».  Tlie  operation  has  occasionally  failed  to  effect  any  local  improvement.  Thia 
result  I'nllnwed  in  several  of  the  cases,  in  consequence  of  a  want  of  fibrinizatiou  of 
the  contents  of  the  sac. 

Tlie  facts  above  stateil,  deduced  mainly  from  the  paper  of  Professor  Wright, 
tile  Montreal  .lourual  <d'  Medicine,  dctn-Jy  puint.  as  that  gentlemnn  justly  remarl 
to  a  division  of  cases  in  regard  to  the  a|ipiiculiiiity  of  the  operation.  1.  The  lUi 
suitable  cases  are  those  of  unconipUcatetl  innomiiiat:d  aneurism,  being  akin  to 
pure  carotid  form,  the  sac,  which  is  conllnerl  to  the  part  of  the  vessel  near  tlio  bi 
cation,  springing  from  the  left  segment  of  the  artery,  and  not  coexisting 
degeneration  of  its  tunics  or  wirdiac  disirfise.  2.  Tiiose  imperatively  requiring  it 
are  such  as  entail  immineut  danger  from  external  rupture  of  the  tumor  or  from 
other  causes.  8.  The  most  favor.-jtile  cases  are  anenri.<(m8  proceeding  from  the  led 
segment  of  the  artx^'ry,  iiecause  then  the  bitroduction  of  blood  into  the  sac  is  must 
eircftiv»'ly  iinpcdcd,  as  it  is  derived  from  the  ciiiient  destined  for  the  vessel  which  ii^ 
tied,  w[u're:is,  when  the  anenrism  is  dextro-lateral,  the  same  Iteneftt  cannot 
atl'nrded,  as  the  su|)ply  is  furnished  hy  the  subclavian.  Next  to  this  situation, 
most  |u-eferablc,  anatomically,  would  be  the  origin  of  the  tumor  from  the  ante 
circumference  of  the  vessel.  4.  The  less  advantageous  cases  are  those  in  which 
exttMonl  tunnu-  extends  ttiwards  the  middle  of  the  clavicle,  for  this  occurrence 
denotes  such  an  engagement  of  the  subclavian  as  must  effectually  connr.eract  any 
benefit  derivable  from  ligature  of  the  carotid.  When  the  swelling  is  equal  on  each 
side  of  the  innominate,  or  .'tyrametrical,  then  the  only  hope  of  a  certain  stasia  of 
blood  would  be  aiforded  by  tying  both  branches.    5.  The  cases  contraindicating  the 
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operation  arc  those  having  i-finiiilicutioiis  with  aurtic  aiiourism,  or  serious  disease  of 
tlw  heart,  unless  exut'iitiid  hy  txtreuiii  urgcucj'. 


ANEURISM  OP  THE  COMMON  CAROTID  ARTERY. 

Spontaneous  aneurism  of  this  vessel  is  less  frequent  thnn  is  goner.illy  supposed, 
owiiiij,  doubtless,  to  the  fact  that  it  is  so  seldom  the  st^at  of  the  fatty  and  caU-areons 
degetiorations.  Of  551  ansva  of  aneurism  of  diHercnt  parts  of  the  body,  etnlu-acing 
234  of  the  aorta,  the  carotid  is  staled  liy  Mr.  Crisp  to  have  been  affeftetl  in  2:i,  or  in 
the  ratio  of  I  to  22.  Of  ll'.t  oases  analyzed  by  Lisfranc,  17  refer  to  tlie  earotid, 
16  to  the  sulK-'laviaii,  14  to  the  axillary,  2ti  to  the  feaioral,  and  59  to  the  popliteal. 
The  disease  in  47  involved  the  aorta. 

Tlie  allection  is  more  fix'qnent  in  men  than  in  women,  but  not  by  any  mcan.s  in  the 
same  relative  proporlioti  as  8|iontfuieou9  aneurism  of  the  other  arteries.  Thus,  of 
34  eases  analyzed  hy  Dr.  Norris,  27  were  males,  and  1  were  femalt's,  being  in  the 
ratio  nearly  of  four  of  tiie  former  to  one  of  the  latter;  a  ratio  altogether  mieqnalled 
by  that  of  any  otlier  vessel. 

From  the  tiiirtietli  to  the  sixtieth  year  is  the  age  most  obnoxious  to  the  dis- 
ease. Now  and  then  it  is  witnessed  in  very  early  life.  Thus,  Hodgson  saw  it  in  a 
girl  at  ten,  and  Sykes  in  one  of  eighteen.  It  oeenrs  with  nearly  equal  frequency 
on  both  sides,  and,  in  fact,  sometimes  exists  simultaneously  in  both  arteries.  No 
occupation  is  exempt  from  it. 

The  site  of  carotid  aricnrism  is  variable.  Sometimes  the  tnraor  is  situated  very 
low  down  iij  the  nei-k,  close  to  the  origin  of  tite  vessel ;  on  the  otlier  hand,  it  may 
1)6  high  up,  near  its  bifurcation.  In  the  great  majority  of  eases,  however,  it  will  be 
found  to  l>e  between  tlieae  two  points,  or  near  the  middle  of  the  artery;  usually 
rather  above  than  below. 

SyftiptoniK. — The  tumor,  when  first  observed,  is  genernlly  quite  small,  perhaps  not 
exceeding  the  size  of  a  filbert,  and  of  an  irregularly  globular,  rounded,  or  ovoidal 
shape.  The  patient,  u|jon  being  questioned  as  to  the  history  of  the  case,  nsually 
expresses  his  ignorance  as  to  the  time  of  its  occurrence,  though  occasionally  he 
is  rendererl  conscious  of  it  by  a  peculiar  slabliing  sensation  in  the  neck,  or  a 
feeling  .as  if  somi-tliing  had  suddenly  sj)ap[ied  asumler.  Commonly  the  surgeon  is 
not  consulted  utitil  the  tumor  has  made  considendile  progress,  and  ac(iuii'ed  the 
volume  of  a  hen's  egg,  or  of  a  small  orange,  tlie  patient,  (H-rhaiis,  having  all  along 
BUp)K>sed  that  the  swelling  was  mert'ly  an  enlargement  of  some  of  the  cervical 
glands.  A  careful  inspection,  however,  promptly  reveals  its  true  chararler,  its  pulsa- 
tion, thrill,  and  bellows  sound  affording  tinmistakable  evidence  of  its  close  and 
intimate  arterial  eoniieelion.  Pressure  u[jou  the  cardiac  side  of  I  he  aneurism,  by 
stopping  its  cirenhit ion,  arrests  these  synrploms.  jind  causes  a  sensible  diminution  of 
the  size  and  eonsistence  of  tlie  tumor,  while  pressure  upon  its  distal  side  produces 
an  opposite  result.  Ar  long  as  it  is  small,  the  tumor  may  readily  be  moved  nbottt, 
and  even  raised  out  of  its  bed,  espeeiidly  if  it  be  graspeil  witli  the  thumb  and  iore- 
fiugcr  during  the  relfixed  condition  of  the  sterno-nuistoid  muscle;  as  it  augments  in 
volume  it  becomes  more  fixed  in  its  positiun,  and  is  eventually  rendered  almost,  if 
not  entirely,  stationary. 

The  symptoms  of  carotid  aneurism  nrc  altogether  of  a  mechanical  character, 
oeing  such  as  arise  from  the  pressure  of  the  linnor  upon  the  neighboring  parts; 
hence,  their  gravity  is  generally  in  [noporlion  to  the  vohime  of  the  morbid  growth. 
In  the  earlier  stages  of  the  disease,  there  is  either  no  fnnctiiuial  disturltanee  whatever, 
or  It  is  so  insignificant  as  not  to  attract  au\'  special  attention  ;  by  and  by,  however, 
as  it  progresses,  the  tumor  necessarily  encroaches  more  and  more  upon  the  delicate 
and  important  structures  of  the  neek,  thus  occasioning  congestion  of  the  braiu  by 
retanling  the  return  of  the  blood  in  the  jugular  vein,  numbness,  pain,  and  eongh,  by 
compressing  the  cervical,  pneumogastric,  and  phrenic  nerves,  and  ditlleulty  of  respi- 
ration, and,  i)erha|)s,  even  of  deglutition,  by  bearing  against  the  trachea  and  cesoph- 
agus.  The  surface  of  the  swelling,  at  first  iierlectly  natural,  becomes  gradually 
indurated  and  infiamed,  the  subcutaneous  veins  are  unusually  conspicuous,  and  the 
neck  is  stiH",  distorted,  and  almo.st  immovable,  Tlie  greatest  enlargement  of  the 
tumor  is  generally  in  the  direction  nf  the  middle  plane,  as  the  resistance  is  much 
less  there  than  externally,  under  the  edge  of  tiie  stcvno-clcido-mastoid  muscle. 

iJidijiwisig. — Notwithstanding  that  the  symptoms  of  carotid  aneurism  are  usually 
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well  markccl,  t-ascs,  nevertlieless,  occur  iit  which  they  are  so  ohsciiro  as  to  ren'Wii 
extretnely  ilillk'uit  to  deterinini.'  the  diagnusiy,  I'Ven  after  the  most  careful  ami  | 
mvcsligatioii.  The  atieutioiis  of  the  neck  which  are  most  lial>le  to  be  confi'iiMMiu 
witli  curotiij  aneurism,  uinl  to  rentier  the  ditieriminatiou  duulitful,  are  di&cased  hiu- 
phatic  srland.s,  iilwccsses,  enc.v«led  tumors,  goitre,  dilatation  of  liie  intemal  jugular 
vein,  and  aneurism  ol"  the  inuoniinate  artery  nnd  arch  of  the  aorta. 

Kiilarj^emcnt  of  tlie  hjviphdliv  (jlandtit  of  the  neck  is  most  common  in  young  siilv 
jcots,  before  the  as^e  ol'  twent\.  wliereas  aneurism  of  the  carotid  is  rarely  met  ^\\\i 
until  after  thirty  ;  moreover,  it  is  almost  peculiar  to  scrofulous  persons,  while  aiitni- 
risni  occurs  iti  all  classes  of  indivHluals,  the  strumous  and  the  non-strunjous.  In 
aneurism  the  tumor  is  i;enerally  well  deGned;  its  surface  is  smooth  and  uniform, uml 
the  swelling  heaves  and  tlirubs,  as  if  it  were  alive.  In  glandular  enlnrgement,  there 
is  generally  a  chain  uf  diseased  glands,  either  scattered  Kl)out  in  different  parts  of 
the  neck,  or  stretched  along  the  inuer  border  of  the  sterno-deido-raastoid  muscle; 
the  tumors  feel  imrd,  and  may,  with  a  little  care,  be  easily  separated,  not  only  from 
each  other,  but  Irom  the  carotid  artery,  so  as  to  get  entirely  beyond  the  reach  of  its 
pulsation. 

-^n  aneurism  of  the  carotid  artery  has  sometimes  been  mistaken  for  an  absctit; 
the  tumor  has  hee-n  puncturetl,  and  the  patient  lius  si>eedily  perished  of  hemorrhage. 
Such  au  error,  of  course,  imi)lie3  great  carelessness,  aud  could  hardly  happen  at  the 
present  d.ay,  when  our  means  of  (liaguosis  are  so  muoli  more  perfect  than  they  wctv 
formerly.  The  discrimination  must  he  dotcrmiucd  un  general  principles.  If  there 
is  an  abscess,  the  history  of  the  case,  conjoined  with  the  unnatural  heat  aud  rcdacfs 
of  the  part,  the  rapid  progn^ss  of  the  swdlitig,  the  felirile  disturbance,  and  the 
absence  of  the  cliaracterislic  pnlsatiou,  tHirill,  and  bellows  sound,  will  by  sufficient  to 
distinguisli  it  from  aneurisui  i>f  the  carotid  arler^'. 

Encytsled  (umorK,  usually  containing  a  serous  or  scro-sanguiuolent  fluid,  aiv  llnMe 
to  form  at  the  front  aud  sides  of  the  neck,  most  generally  in  connection  with  llu' 
thyroid  gland,  but  somt'tinics  in(ie|)endently  of  it,  in  the  cellular  tissue  beneath  tlu' 
muscles.  They  may  usually  be  readily  distinguished  bj'  their  slow  growth  and  Ilii<- 
tuatitig  feel,  the  absence  of  pain  atid  [uilsution,  and,  when  they  are  attached  to  titc 
thyroid  gland,  by  their  obeying  the  lunvciucntsof  tlie  lar3-nx  in  the  act  of  dcglutitioD. 
If,  after  a  careful  examination  of  their  history,  any  doubt  exists  as  to  their  real 
nature,  the  oidy  resource  will  be  the  cautious  introduction  of  the  exploring  needle. 

Goiirr,  is  liable  to  be  mistaken  for  carotid  aneurism  only  when  it  spreads  laterally 
over  the  neck,  so  as  to  overlap  the  carotid,  and  receive  its  pulsation.  It  is  certainly 
not  |)Ossible  to  commit  any  error  of  diagnosis  in  the  more  ordinary  and  simple  forms 
of  the  disease,  ("onl'iision  is  most  ajit  to  arise  when  aneurism  and  goitre  coexist,  or 
when,  as  occasionally  happens,  the  latter  disease  is  developed  uncommonly  rapidly, 
and  is  attended  with  considerable  local  distress.  Ordinarily,  goitre  forms  in  early 
life,  at  a  period  when  aneurism  is  extremely  infrequent ;  it  is  generally  tardy  in  its 
progress,  several  years  elapsing  before  it  attains  any  material  bulk,  and  it  is  snbjwl 
to  occasional  interruptions,  and  even  total  suspension,  whereas  aneurism  generally 
advances  rajiidly  and  steadily,  the  symptoms  proceeding  from  bad  to  worse,  until  it 
attains  its  crisis.  Another  important  ciitcriou  is  the  fact  that  goitre  is  almost  f>ectl- 
liiir  to  females,  whereas  carotid  aueuii^^m  occurs  b}'  Hxr  most  frequently  in  men.  But 
tlie  most  satisfactory  diagu<»8tic  signs  are,  first,  that,  in  goitre,  the  tumor  olto}'*  the 
movements  of  the  larynx,  whcn-iis  in  aneurism  it  remains  stationary,  however  strong 
the  ettbrts  at  deglutition  ;  secondly,  that  in  tiie  former  the  tumor  may  l»e  drawn  nway 
from  the  vessel,  raised  up  or  pushed  to  one  side,  while  in  the  Inllcr  the  vessel  follows 
it,  forming,  a-i  it  does,  a  part  of  it  -.  and,  lastly,  that  in  goitre  the  general  health  n»rely 
snifers,  e\en  when  tlie  tumor  is  of  large  bidk,  wlicrcas  in  aneurism  it  is  always  xnnxt 
or  less  impaired. especially  when  it  has  reached  such  a  sUigo  as  to  lie  likely  to  occa- 
sion embamissment  in  regard  to  the  discrimination  between  the  two  affections. 

A  dilated  condition  of  the  internal  jugular  vrin  may  simulate  aneuristn  of  the 
carotid  arter}*.  The  deception  will  be  the  more  likely  to  happen  if  the  vein  receive 
a  pulsatory  movement  from  the  heart  or  from  the  carotid,  as  when  the  arterj'  is  over- 
lapped b}'  the  vein.  The  venous  tumor  may  generally  be  distinguished  by  its  softness 
ni)*i  compressibjlity,  by  its  situation,  which  is  commonly  just  almve  the  sternum,  and 
rather  behind  than  in  front  of  the  mastoid  muscle,  and  by  the  circumstance  that  it« 
motion  is  more  of  an  undidatory.  wavo-like,  or  Tremulous  character,  than  shock-like 
an<l  vibratory,  as  in  aneurism.     iSuperadded  to  this  is  the  fact  that  the  venous  swell- 
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iiig  may  readily  he  effacetl  liy  liiessure  applied  to  its  distal  oxtremity,  wJiercaM,  iu 
aiiuurisra,  the  pressure,  to  [iroduee  any  ap])recialilu  t'He(.'t.  of  this  kind  iit  all,  iniist  be 
applied  to  the  cardiac  extremity  of  the  tumor,  and  theu  it  will  result  oiilj  in  u  dimi- 
nution, not  in  complete  oliliteration. 

Finally,  a  carotid  ant-urisui  may  l"'  confounded  with  anourisin  of  tin;  innominate 
artery,  or  of  the  aix-h  of  lUe  aorta,  especially  if  it  is  sitwated  low  down  in  the  ucck. 
When  this  is  the  case,  the  ditiiculty  itmy  he  very  great,  if  not  inBHrniountable.  The 
most  reliable  diagnostic  sign  ^vitL  which  I  am  ac(|uaiuted,  and  one  that  will  rar<?iy 
J'uil,  in  such  an  emergency,  is  atforded  by  our  abilit)-  to  iiisintiate  the  jioint  of  the 
forefinger  between  the  top  of  the  stonium  and  the  lower  extremity  of  tlio  aneurism, 
while  the  head  is  lH.'ing  I>ent  iiowcrfully  forwards,  so  as  to  relax  as  fully  uft  possible 
tiie  mastoid  muscles.  If  this  can  be  done,  the  probability  is  that  the  tumor  is  <on- 
neeted  witii  the  carotid  ;  otherwise  it  may  be  inferred  that  it  is  formed  by  the  iuno 
minnto  arterj-,  or  l>y  the  arch  of  the  nfita. 

Several  cxanii)le8  have  been  recorded  in  which  aneurism  of  the  vertebral  artery 
"was  mistaken  for  aneurism  of  the  commttn  carotid,  the  latter  vessel  having  actually 
l>een  tied  for  the  relief  of  the  disease.  All  the  cases,  about  four  in  number,  proved 
fatal. 

J'rogresg. — The  progress  of  carotid  aneurism,  altbongh  usually  ra[)id,  is  not  so 
always.  The  annals  of  surgery  coiilaiu  several  cases  whore  the  disease  remained 
almost  stationary  for  a  consideralile  nund>cr  of  years;  in  one  as  mauy  as  fourteen. 
A  spontaneous  cure  sometitues  occurs,  but  such  an  event  must  necessarily  be  ex- 
tremely rare.  The  tumor,  if  allowed  to  go  on  unchecked,  eventually — generally  at  a 
IK'riod  varying  from  tbrce  to  twelve  months — destroys  life  cither  by  excessive  con- 
stitutional irritation,  hemorrhage,  gangrene,  pneumonia,  or  asphyxia.  When  seized 
by  ulceration,  it  may  burst  eitiier  externally,  or  it  may  open  into  the  i>leura,  tlie  an- 
terior mediastinum,  tlie  trachea,  or  one  of  the  bronchial  tuV»es.  Esmarch  and  Teale 
have  each  related  a  case  of  fatal  embolic  aiioi)lexy  from  the  detachment  of  fibrinous 
clots  in  an  aneurism  of  the  coitimon  carotid  artery,  from  pressure  exerted  upon  the 
tumor  with  a  view  of  ascertaining  its  real  ch.aracter. 

Tri'atmi'ut, — The  treatment  of  carotid  aneurism  is  generally  conducted  according 
to  the  Hunterian  principle  of  ligating  the  supplying  vessel  at  the  cardiac  side  »\['  the 
tumor;  and,  fortunately,  as  the  disease  is  ordinaiily  siluiUed  rather  high  up,  this 
may  commonly  be  done  without  any  very  great  flilticulty,  especially  in  the  earliiT 
stages  of  the  affection,  before  the  swelling  has  attained  much  hulk.  When  tlie  tumor 
is  of  great  size,  or  located  at  the  inferior  part  of  the  neck,  we  may  be  €ipm)»elled  to 
adopt  the  method  of  UrasdiiV,  and  tie  the  carotid  on  the  distal  side  of  the  aneurism, 
tru8ting  that  tlie  blood  in  the  tumor,  no  longer  tinfling  an  outlet,  will  gradually  coas- 
ulate,  and  so  effect  its  obliteration.  The  fact  is,  this  artery,  owing  to  the  total 
absence  of  collateral  branches,  is  |)-ecuUarly  adapted  to  this  o|ieratiuii,  and  it  is  well 
that  it  should  be  so,  seeing  that,  if  it  were  otherwise,  we  should  be  obliged  to  resign 
many  of  the  more  severe  cases  of  carotid  aneurism  to  their  fate,  without  any  attempt 
whatever  at  surgical  interference.  It  is  obvious,  from  the  relations  of  the  vessels 
and  nerves  of  the  neck  to  the  tumor,  that  compression,  now  so  much  employed  in 
the  treatment  of  aneurism  of  the  lower  extremity,  can  seldom  be  brought  into  play 
here,  the  parts  being  intolerant  of  the  ref|Hisile  manipulation,  to  say  nothing  of  the 
olistruction  which  it  would  occasion  to  the  return  of  the  blood  in  the  internal  jugular 
vein,  which,  [»eing  dammed  up  in  the  brain  and  the  sinuses  of  the  dura  mater,  might 
BiK.'c<Uly  inrlucc  apoplexy,  or  other  serious  cerebral  symptoms,  endangering  the  pa- 
tient's life.  When  the  tumor  is  of  extraordinary  bulk,  rendering  ligation  of  the 
carotid  impracticable  at  any  jioint,  our  only  hope,  faint  thougli  it  be,  is  the  success 
of  general  measures,  particularly  Valsalva's  method  ;  for  expcrictice  has  conclusively 
proved  that  no  benefit  is  to  be  ox[Mieted  from  the  ligation  of  the  innominate  urteiT, 
as  originallj-  proposed  and  jiractised  i)y  Dr.  Mott.  The  deligatiun  of  the  terminal 
branches  of  thn  carotid  might  be  tried  with  a  better  prospect  of  success,  but  this 
also  would  be  likely  to  fail,  owing  to  the  numerous  oftsets  of  the  external  carotid, 
which,  unless  inchnled  in  separate  ligatures,  would  continue  to  transmit  the  blooH 
from  the  tumor  with  suUlcient  force  and  activity  to  maintain  its  circulation  unim- 
paired, and  so  inevitably  frustrate  the  intentions  of  the  operation. 

When  the  tumor  is  unusually  voluminous,  or  even  of  moderate  size,  but  situated 
very  low  duwu,  uverlappiug  and  compressing  the  trachea,  the  symptoms  may  be  so 
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urgent  as  to  dcmcitui  tlie  o;>frntion  of  Iaryngot<;my,  to  save  llie  putient  from  impent^ 
ing  aspliyxia.     Sia-li  an  evunt  niiisl,  hcjwe\'i'r.  be  very  iiiiconinnMi. 

A  very  interesting  ease  <jf  farotiil  aneurism  lias  lieen  ri-klcd  by  Dr.  Robertson, of 
KfUnburgU,  in  whieli  be  perlbrmed  an  opeialioii  aft«jr  the  tumor  Uiid  burst  inuitlit 
ujsophagUH.  Till.'  swelling  wa.s  situated  so  low  down  that  he  was  compelled  lo  ligjil 
the  vessel  only  half  nn  inch  above  its  origin  from  the  iniiominnte  art^-ry.  Kolwi 
standing  tliese  unlavoiabic  eireinnstances,  the  [jatient  naaile  an  excellent  recover 
the  ligalure  ooniing  away  on  the  seventeenth  day. 

Tire  oiieratioM  oi'  lying  the  earolid  is  f)rduiarily  ea^iy  enough,  but  when  the  an 
risni  is  larne,  or  the  nock  very  short  ami  fat,  it  is  one  of  the  most  ditUcult  and  Iryi 
undertakings  in  surgery.  The  priuei]>al  accidents  likely  to  attend  it  are  tbe  iucli 
siou  of  tlie  jugular  vein  and  |)UL'umogastrie  nerve  in  the  ligatuiv,  and  the  wouudi 
of  some  of  tliu  smaller  vessels  of  the  ueck,  wbk-L  it  is  sumetiuies  more  dillicull 
find  and  setniie  than  the  carotid  itself. 

The  old  procedure  of  laying  open  the  aneurism,  turning  out  its  contents,  and  ty 
both  ends  of  the  vessel,  has,  so  far  as  I  know,  lieen  practised  onl}*  once  upou 
carotid  artery,  the  intrepid  ojierator  being  Mr,  Syme.  The  case  was.  a  traiun-atic 
aneurism  of  the  lowi-r  part  of  the  left  carotid,  the  result  of  a  stab  two  mouth»  pre- 
viously. A  small  incision  being  made  into  the  tumor,  the  finger  was  passe«l  in  so  as 
to  plug  tl»e  puuetnre,  and  then  the  point  was  carried  about  till  it  bit  I  be  precise  spot 
where  pressure  controlled  the  ]>u!saliun.  The  sac  was  now  freely  opened,  tUe  clots 
spiinged  out,  and  a  ligature  applied  to  each  end  of  the  Vessel,  In  tbia  part,  of  the 
operation  great  annoyance  was  experienccil  on  acroinit  of  the  ditbculty  t»f  fnidiiig 
the  oritices  of  the  artery,  and  it  was  not  until  after  the  division  of  the  sterutK:k'u1<j- 
mastoid  that  the  object  eouJd  be  attained,  such  was  the  confused  condition  of  the 
inner  aurfaee  of  the  sac.  The  patient,  nutwilhslanding  his  apparently  despemte 
condition,  maile  an  excellent  recovery.  Such  an  operation,  it  is  evi<lent,  can  be  j)cr- 
fonned  only  bj'  a  surgeon  of  constunmate  ability,  with  thorough  anatomical  know- 
ledge, and  the  most  perfect  self-possession.  In  the  hands  of  a  less  competent  man 
it  might  be  instantly  fatal. 

Morlalily  and  other  EffeclH Of  the  mortality  of  the  operation  for  carotid  nucu- 

risni,  a  tolerably  accurate  estimate  may  be  formed  from  the  data  now  before  the 
profession.  Of  21  cases  mentioned  by  ilr.  Crisp,  10  were  successful,  and  11  fatal. 
In  5,  the  artery  was  ligated  at  the  dirstal  side  of  the  tumor,  and  of  these,  3  recov- 
ered, the  other  2  being  oidy  somewhat  benefited.  Of  the  11  fatal  cases,  5  were  lost 
l)y  lR?morrhage,  2  by  iutlainmation  of  the  sac  and  artery,  an<l  1  by  spasm  of  llie 
glottis,  the  cause  of  death  in  the  remaining  3  bt-ing  doubtful.  The  table  of  Dr. 
Norris  contains  an  analysis  of  38  ca^es,  in  which  the  carotid  was  tied  for  aneuri-tia, 
including  4,  however,  in  which  the  disease  was  found,  after  the  operation,  not  lo 
have  been  connected  with  the  artery.  Of  these  cases,  22  recovere<i,  and  10  died. 
The  cause  of  death  is  mentioned  in  only  12  of  the  cases;  in  5  it  was  bcmorrliage, 
in  2  ijiflaratualion  of  the  sac,  in  2  apoplexy*  atid  congestion  of  the  brain,  iu  1  o 
britis,  in  1  spasm  of  the  glottis,  aud  iit  1  exhaustion. 

In  fi  of  the  38  cases,  the  aneurism  suppurated,  and  either  burst  or  was  laid  OJJ 
of  these,  4  died  and  2  recovered.  In  one  instance  the  opening  in  the  sac  occurred 
four  months,  aud  in  anotiier  nearly  eight  months,  after  the  operation.  In  one  fatal 
case  the  tumor  burst  into  Ihe  jiharynx  liftoen  days  after  the  deligation  of  the  artery, 
and  in  another  case,  which,  however,  recovered,  it  had  discharged  some  of  its  coD- 
tents  into  the  mouth  prior  lo  the  operation. 

Return  of  pulsation  in  the  tumor,  after  the  operation,  was  noted  in  9  of  the  38 
cases;  in  one  the  pulsation  never  ceased  eutirely  lor  two  mouths,  and  iu  another  U 
continued  for  upwards  of  four  months. 

Tiie  detacliment  of  the  ligature  occurred,  in  13  cases,  before  the  twentieth  d«| 
in  7,  between  the   twentieth  and   thirtieth,  and  in  1  on  the  thirty-third  day. 
time  iu  the  remaining  cases  was  not  observed. 

In  seven  of  the  cases,  analyzed  by  Dr.  Norris,  there  was  a  mistake  in  the  i 
nosis,  as  was  proved  on  the  dissection,  for  all  the  jtatieut**  <lied.  in  four,  thedi 
consisted  of  ditTerent  kitid.s  of  tumors;  in  two,  of  aucurisms  snp|^>osed  to  he  abaoei 
an<l  in  one,  of  an  aneurism  of  the  vertebral  artery.  The  exam|>lca  of  mistakei]  ( 
nosis  include  the  celebrated  case  of  Mr.  Liston,  of  a  lad,  nine  years  of  age, 
had  a  tumor  on  t!ie  right  side  of  the  neck,  of  two  montlis'  standing,  which,  .iIiIk 
seated  over  the  carotid,  was  entirely  free  froiu  pulsation,  except  along  the  t 
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iof  tbftt  vessel.  Under  tlie  conviotion  that  it  was  meivly  rii  a>).sc('S9,  a  liistonry  was 
jiiiitroduce^l,  the  removal  of  which  was  followed  by  a  gush  of  arli'rial  bluod  to  the 
laiuoutit  of  four  ounces.  The  bleeding  being  arrested  by  closing  the  wonnd  with 
,the  twisted  suture,  the  eomtnou  cuiolid  was  tied  on  tlie  fidlowing  day,  Utlulu-r 
'Slst,  close  to  its  origin  fivmi  the  iiinomiiinte  artciy.  On  the  3d  uf  NovL-uiber,  the 
arterial  hemorrhage  suddenly  recurred,  but  was  suppressed  by  ijlugging  the  wound 
'■with  lint ;  it,  however,  again  broke  tbrth,  and  ]>roved  f:it;d  on  the  5tb,  that  is,  finifcii 
days  after  the  operation.  AllhongU  tiie  ligiitnre  had  retaintvj  its  hold  u[)oii  the 
tartery,  tlic  proxinnd  end  of  the  vessel  was  foinid  to  be  ipiite  patulous,  no  attempt 
jhaviug  beeu  made  at  the  formation  of  a  coagnluin.  The  pr<djability  is  that,  as  Mr. 
jListon  has  sugge.Hted,  the  tumor,  iu  this  remarkable  case,  was  originally  a  serofubma 
abscess,  a  i»art  of  the  wall  of  which  was  formed  by  the  carotid;  tlie  latter,  becoming 
ulcerated,  finally'  gave  way,  and  thus  sent  its  contents  into  the  cyst  inclosing  the 
matter. 

||  Of  600  cases  of  ligature  of  the  common  carotid  artery,  analyzed  by  Pr.  C.  Pi!?,, 
(of  Breslnu,  in  18C8,  319  were  cured,  2.^9  died,  and  of  tlie  remiiiiider  the  result  is  not 
'Stated.  Of  537  cases  in  which  the  sex  is  given,  4u;i  were  males  and  \3i  were  females. 
|In  his  cases,  in  which  the  result  is  recorded,  the  ligature  was  a])jtlied  in  222  for 
fhemorrhage,  in  86  for  aneurism,  in  1315  for  tnmors,  in  i'>3  bcfVue  and  during  the 
[•removal  of  tumors,  in  34  for  nervous  affections,  and  in  37  for  Brasdor's  operation. 
Jin  27  ca-ses  both  arteries  were  tied,  the  right  in  2.51,  and  the  left  in  134.  In  the 
pnajority  of  instances,  the  ligature  was  detached  after  the  tliirtieth  day.  Nervous 
^affections  followe<l  the  o|ierations  in  1*50  cases,  and  hemiplegia  in  H  per  cent. 
f  Injury  to  the  internal  jugular  vein  has  been  a  cause  of  death  in  several  cases 
iof  ligation  of  the  carotid.  In  one  in  which  Barovero  included  this  vessel  with  the 
Ifartery,  the  patient  died  on  the  sixty-ninth  day  of  gastric  fever.  Mr.  Crisp  met  with 
tan  instance  where  a  surgeon  tied  the  internal  jugular  vein  instead  of  tlie  carotid; 
the  patient  was  a  child,  and  the  error  was  not  discovered  until  aller  death.  Fatal 
is  have  occurred  several  times  from  injury  done  to  the  pneumogastric  nerve  in 
lug  this  artery. 
Various  serious  cerebral  and  pulmonic  symptoms  occasionally  follow  the  ligation 
f  the  carotid  artery,  and  are  among  the  priticLpal  sources  of  the  mortality  from  tlnis 
operation. 

The  effects  which  the  operation  produces  upon  the  brain  have  been  elucidated  both 
I  by  experiments  upon  the  inferior  animals  and  by  observations  upon  tlie  human  suJi- 
I  ject.  and  manifest  themselves  in  various  ways  and  at  different  intervals.  Their  full 
I  importance,  however,  was  not  determined  until  after  the  publication  of  the  researches 
|0f  .Mr.  Chevers,  of  Lontlon,  in  lS4.i,  to  whom  the  profession  is  greatly  indebted  for 
tlie  valuable  light  which  he  has  thrown  upon  a  subject  which,  np  to  that  period,  bad 
Ibeen  entirel3'  overlooked.  In  the  1*25  cases  analyzed  by  Dr.  Norris,  in  which  the 
•common  carotid  was  tied  either  for  aneurism,  wounds,  or  erectile  tumors,  more  or 
less  severe  cerebral  disturbance  occurred  in  .'SO.  Some  of  these  cases  recovered  com- 
pletely, some  got  well  of  the  operation,  but  remained  afterwards  in  a  cri|>]iled  con- 
dition, and  some,  perhaps  the  mnjority,  died,  at  a  p<'riocl  varying  from  a  few  hours 
to  several  months.  Khrmann  has  collected  the  statistics  of  1^1  cases,  in  which  one 
carotid  was  tied,  in  42  of  wiiich  more  or  less  cerebral  tlisturbancc  occurred. 

There  is  no  uniformity  either  iu  the  character  or  in  the  manifestation  of  the  cere- 

"bral  symjjtoms.     Sometimes  they  come  on  immcfJintely,  or,  at  all  events,  within  a 

ifew  hours,  after  the  deligation  of  the  vessel ;   while  at  other  times,  and  perhaps  most 

!generally,  they  do  not  a[)pear  until  the  end  of  several  days,  weeks,  or  months.    Their 

;aece8s  is  usually  sud<len,  but  occasionally  so  gradual  and  iinpereeptil>le  as  to  keeii 

ithe  patient  in  ignorance  of  it  until  it  is  discovered  accidentally.     The  most  frequent 

symptoms  are  convulsions  anrl   pnrnlygis.     The  former  may  be  general,  bnt  much 

,oflener  they  ai'e  partial,  alfecting,  for  example,  one  arm,  n  leg,  or  one  aide  of  the 

face;  in  some  cases  there  are  merely  siwsmodie  twitches,  or  irregular,  iuvolunt^iry 

movements.    Tlie  paralysis  occasionally  exists  on  the  side  of  the  alfected  artery,  but 

in  most  cases  it  occurs  on  the  opposite  aide,  and  then  it  may  i>ervade  one-half  of  the 

j  body,  as  in  hemiplegia,  although  geueridly  it  is  more  limite<l,  being  confined,  perhaps, 

to  tlie  face,  tongue,  throat,  fauces,  eyeliil,  hand,  arm,  leg,  or  thigh.     Sometimes  there 

is  dimness  of  visicm,  with  or  without  dilatation  of  the  pupil;  a  feeling  of  flrowshiess, 

Bomnolency,  stupor,  or  coma;  dizziuese,  vertigo,  or  headache ;  noise  iu  the  ears  or 
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partial  (leafutsa ;  diliiiuiii,  eithei"  alone  or  coiijoiued  with  panilysia  or  convulslunj; 
(lillicultj  of  deglutition;  djspuLca;  a  sense  of  coldness,  or  coldnuss  and  nujulmcsi. 
A'arious  other  symptoms,  mostly  of  an  anomalous,  nervous  character,  are  often  jrn^ 
scut.  Occasionally  these  etl'ects  raijidlj'  disappear,  hut,  in  general,  Ihey  are  mon.' m 
less  persistent,  and  in  souie  cases  they  remain  up  to  the  moment  of  tlic  patitnt'i 
death.  In  some  instances,  iiiflummutiun  of  the  hrain,  or  of  the  brain  and  ila  en- 
velops, sui)erYencs,  cittier  soon  after  the  deligatiou  of  the  vessel,  or  at  a  mure  or  less 
remote  period. 

How  are  these  phenomena  produced?  Are  they  caused  merely  by  an  inadcquati- 
supply  of  blood  to  the  brain,  or  are  they  due  solely  to  a  loss  of  equilibrium  in  iIji 
cerebral  circulation  ?  To  answer  these  questions  satisfactorily  is  of  course  imiw^'iiMe 
It  would  seem  probalile,  from  the  free  anaslomosi!*  which  exists  between  the  braiicbw 
of  the  internal  carotid  arteries,  on  the  one  hand,  and  between  these  arteries  and  liie 
vertebral,  on  the  other,  that  they  could  nut  Ix'  occasioned  bj-  a  mere  want  of  hloo«l, 
inasmuch  as  these  vessels  are  capable  of  furnishing  the  orj;an  with  an  abun<liuit 
supply  of  that  uiatcrial  for  the  purpose  of  carrying  on  its  healthy  functions.  Never- 
theless, it  is  not  unlikely  that  unpleasant  effects  may  and  do  follow  the  sudden  witb- 
drawal  of  a  certain  quantity  of  blood  from  the  brain,  resembling  those  |>rodtiot'<l  hj 
copious  bleeding  at  the  arm,  or  by  a  smart  concussion  of  the  brain.  lu  some  iu- 
Btatices,  it  is  reasonable  to  conclude  that  they  are  the  result  of  the  inclujsion  of  an 
important  nerve;  while  in  another  class  of  cases,  as  when  several  wer-Us  or  months 
ela])se  lu-fore  their  supervention,  they  would  seem  to  be  the  direct  consequence  of 
intlammatiou.  Under  the  latter  circumstances,  dissection  reveals  softening  of  the 
Cerebral  substiiuce  and  elfusion  of  seruno,  or  of  scrum  aud  l}'mph,  in  the  ventricle* 
and  upon  the  surface  of  the  brain. 

The  most  constant  jmhnonary  effects  occasioned  by  the  ligation  of  the  carotid 
artery  are  cough,  bronchitis,  and  intlnmumtion  of  the  pidraonarj'  tissue.  CougUis 
not  onlj*  a  very  frequent  ficcvirrencc,  but  often  one  of  great  severity,  rendering  it 
sometimes  extremely  ilitlicult  to  check  it.  It  generally  comes  on  soon  after  the  ope- 
ration, in  fits  of  a  violent  sjasmodic  character,  in  which  the  patient  is  in  the  fK-cpest 
rlistress,  looking  and  acting  as  if  he  were  about  to  be  suffocated.  Its  duration  i* 
variable  ;  sometimes  lasting  only  a  few  hours,  while  at  other  times  it  continuet,  a«« 
promment  sym{>tam,  for  ilays  together.  When  very  severe,  it  may  occasioQ  he^lO^ 
rhage  in  the  woujid,  by  reopening  some  of  the  vessels. 

It  is  not  easy  to  determine  how  this  cotigh  is  iuduued.  From  the  fact  thatitoft<ii 
follows  immediately  upnu  the  operation,  it  is  not  unlikely  that  it  may  arise  from  liie 
inclusion  in  the  ligature  of  some  nervous  filament,  wliieh  thus  sets  up  irritation  it 
the  mucous  membrane  of  the  air-passages,  especially  of  the  larynx  and  trachea,  ctus- 
ing  an  ellcct  not  dissimilar  from  that  awakened  by  the  sudden  intromission  of  a  drop 
of  water  into  the  windpipe.  That  the  etfect  must  be  somewhat  of  this  character 
would  seem  probable,  when  we  reflect  upon  the  spnsmmlic  and  uiicoutrollaV>le  itatun^ 
of  the  cough  which  generally  characterizes  the  attack.  At  other  times,  the  cough 
may  he  purely  synqnithetic;  or,  what  is  more  likely,  may  l)e  caused  by  the  compre*- 
sion  of  the  titamenls  of  the  trisplaiirhuic  nerve,  which  are  so  abundantly  di:3tributed 
through  the  coats  of  the  arteries,  esjjceially  those  about  the  neck  and  chest. 

The  etl'ects  which  the  ligation  of  llie  carotid  exerts  upon  the  bronchia,  and  langB 
set  in  at  various  periods  after  the  o|ii'rati<iii,  and  are  denoted  by  the  usual  rational 
and  physical  sigus.  On  dissection,  the  mucous  membrane  of  the  former  is  found  to 
be  of  a  reddish  color,  either  uniformly  or  in  patches,  greatly  engorged  with  bloml, 
and  covered  with  I'us,  or  pus  aud  lyrtq>h.  The  Inngs  are  abnormally  vascular,  loaded 
with  black  blood,  more  or  less  hepntizcd,  or  solidified  at  one  p<iint  and  Rofl«.'nod  at 
auother.  Blood  and  pus  arc  sometimes  rontained  in  the  anterior  medinstinum;  the 
pleura  has  been  known  to  be  the  scat  of  extensive  effusions;  now  and  tlicn  there  are 
traces  of  inflammation  of  the  larj-nx  and  trachea:  and  occaflionally,  although  rarely, 
tlie  examination  reveals  the  existence  of  pericanlitis  and  endocarditis.  When  the 
inflammation  of  the  respiratory  organs  is  at  all  considerable,  the  blood  drawn  during 
life  generally  evinces  a  buffed,  if  not  also  a  cu|)ped,  appearance. 

Such  Wing  the  effects  which  are  liable  to  follow,  probably  in  one  case  out  of  every 
four  or  five,  in  the  brain  and  lungs,  in  consequence  of  the  deligation  of  the  carotid, 
it  is  obvious  that  they  slioukl  Ite  carefully  looked  for,  in  order  that  proper  meuKiireH 
may  bo  adopted  for  their  prompt  aud  etHcient  removal  the  moment  they  aris<*.  Much 
may  be  done,  in  most  instances,  by  way  of  prevention,  by  a  judicious  preparalorj^ 
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course,  consisting  of  venesection,  purgatives,  light  diet,  and  repose  of  mind  niid 
body,  wliich  t:annot  fail  to  tontribute  materially  to  the  protectiou  liotb  of  tlie  brain 
aiid  lungs.  The  upcnitiou  iiaving  been  perform fd,  thewe  organs  are  most  sedulously 
wali'be<l,  the  least  indication  that  prtstuts  itself  being  met  by  appropriate  means, 
aud,  iu  tliisi  way,  the  case  safely  eondueted  to  a  favorable  issue.  If  tile  patient  be 
|jale  and  faint,  nleoholic  stiuudaiils,  cnniioiisly  and  judiciously  administered,  will  be 
of  service;  cough  and  eotn  tilsive  syuiptoms  are  treated  with  onodyues  and  aulispaw- 
moilies,  particularly  morphia;  and  itilhimniation  is  controlled  by  the  laiieet,  leeches, 
blisters,  purgatives,  aconite,  and  autiuionials. 

The  treatment  of  aneurism  of  the  carotid  artery  by  digital  compremnun  has  not 
been  tried  upon  n  sulllciently  cxleuded  t^cale,  or  under  Hiifliciently  varying  circum- 
Blances,  to  eual^le  us  to  form  anything  like  a  correct  estimate  of  its  value,  or  of  tLe 
partieolar  class  of  eases  to  wlueh  it  is  applicable;  but  the  examples  that  have  l)een 
rei)orled  by  Kerr,  Ilouge,  Gioppi,  Vauzetti,  iStheppard,  aud  otiicrs  are  quite  encour- 
aging, antl  point  to  tiie  propriety  of  furtlier  eflbrls  iu  this  direeiicui.  The  com- 
pression must,  of  course,  be  iniermitteiil,  and  the  best  jitan  is  to  make  it  laterally, 
the  thumb  being  jilaced  flgahist  the  anterior  border  of  the  sterno-mastoid  muscle, 
and  the  next  three  lingers  under  its  posterior  edge,  an  exi)edient  which  allows  the 
artery  to  be  seized  and  controlled  without  injury  to  the  imeumogastric  nerve.  In 
Kouge'a  case,  in  which  tins  practice  was  sucecssfuUy  ])ursued,  the  compression  was 
continued  for  seventeen  days,  on  an  average  of  .seven  to  eigbt  hours  each. 

The  heart's  action  should  be  controlled  during  tbe  trealnieut  by  A'cnesection, 
opium,  and  veratrum  viride.  The  exhil'iti<m  of  acetate  of  lead  stud  ergot  might  be  of 
ser^'ice  in  promoting  the  formntiou  of  coagula.  As  little  pressure  as  p<t.ssib[c  should 
be  made  upon  the  interna!  jugular  vein,  otherwise  the  functions  of  the  brain  might  l>e 
seriously  disturbed.  Tlie  chief  oljection,  I  conceive,  to  digital  compression  in  this 
sittiation,  is  the  <langer  of  embolism.  The  sudden  impaction  of  a  clot  in  the  internal 
carotid  artery  or  of  one  of  its  jirincipal  branches  might  cause  instantaneous  death. 

Anfurismal  Varij- This  aflection    is  uncommon.      It  is  generariy  caused    by 

external  injury,  as  a  ptuieture  made  by  a  knife,  dirk,  shot,  or  piece  of  glass,  estab- 
lishing a  comnuuiication  between  the  carotid  artery  aud  jugular  vein,  so  as  to  admit 
of  a  ready  iuterehange  of  their  respective  contents.  An  instance  has  lx.-eu  publisht-d 
in  which  the  atlection  was  occasioned  by  ulceration.  The  syinj/toms  present  notliitjg 
peculiar.  In  the  few  cases  of  this  variety  of  aneurism  that  have  been  recorded  b}' 
different  observers,  as  Larrey,  Mai-x,  Williamson,  .':iid  Rigaud,  life  did  not  seem  to 
have  been  at  nil  abridged  bj*  the  disea.se.  tfjierativu  inlerferenee  wuidd,  iu  fact,  in 
any  event,  he  unjustifiable,  as  it  would  be  fraught  with  great  dangei'.  Of  varicose 
aneurism,  properly  so  called,  of  these  vessels,  no  instance  has,  I  believe,  ever  been 
report  eti. 


FIk-  809. 


ANErniSM  OP  THE  EXTERNAL  CAROTTD  ANB  ITS  BRANCQEB. 

Spontaneous  aneurism  of  the  external  carotid  i.*!  perhaps  still  more  uncommon 
than  of  the  internal  carotid ;  its  history,  eonsenuently,  is  involved  in  obscurity. 
The  situation  of  tlie  iumrjr  just  below  the  angle  of 
the  jaw,  its  tlirobbiug,  pulsatile  cliuracter,  an<l  its 
gradually  increasing  volume,  would  serve  to  dis- 
tinguish it  from  ordinary  growths  in  this  portion 
of  the  cervical  region.  In  an  aneurism  of  this 
artery,  digital  comjiression  would  be  worthy  of 
trial;  should  this  fail,  the  proper  remedy  would, 
of  course,  be  ligation  of  the  common  carotid. 

False  aneurism  of  the  external  eartitid  is  rarely 
met  with,  the  only  cases  of  which  I  tiave  any  know- 
ledge being  tiiose  of  consecutive  arterial  aneurism 
reported  l>y  Professor  Lisco,  and  Dr.  S.  W.tfross, 
ami  two  examples  of  arterio-venous  aneurism  de- 
8eril>ed  by  Ilufz,  of  Martinique,  and  {Jabe,  of  ^y 
Masarellos.  In  the  first  case  the  Tild  ojieraliou  of 
opening  the  sac  was  successfully  jR-rlbrmed,  but 
such  a  procedure  is  too  hazardous  to  be  imitated.      Tnnmaiio  Aii«nriim  or  Ext«riut  c«Tott<t. 
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The  patient  of  Dr.  Gross  was  n  negress,  tuenty-livt!  years  uf  nge,  who  was  woimde»l 
bv  a  pistol  ball,  which  entered  the  neck  opposite  the  upper  border  of  the  Ihyrvid 
cartilage.  Six  months  snbsequeutly  a  small  pulsating  luinor  was  perceived  just 
above  the  bil'iircaliou  of  the  coiniuon  carotid,  which  rapidly  increased  uulil  it  tin*- 
stired  eight  inches  transversely  by  five  inches  from  above  <lowuwards,  and  form««I 
an  extensive  swelling,  Ihc  external  features  of  which  are  depicted  iu  the  adjoiuing 
sketch,  fig.  309.  The  cchhiuoji  caroti<l  was  ligated  in  July,  18(!8,  .and  in  two  months 
the  tnijjor  had  •limiuished  at  least  two-thirds.  At  the  expiration  of  one  year  not  » 
trace  of  it  remained. 

In  the  ease  of  CJ.abe,  the  tnnior,  of  the  size  of  a  nut,  was  seated  near  the  lobule  of 
tiie  ear.  and  was  entised  by  a  sabre  wountl.  It  was  treated  unsnrccssfully  by  Cbdius, 
first  by  e(jmpression  and  afterwards  b3-  ligation  of  the  common  caroiid.  but  *» 
finall3'  cured  by  Stroraeyer  l)y  the  oM  operation. 

The  temporal  artery  has  never,  so  far  as  I  know,  been  the  subject  of  sponljiurous 
aneurism,  but  an  aneurism  of  this  vessel  is  oeeasionallv  met  with  as  a  result  of  cs- 
ternal  injury.  In  1868,  Dr.  Macnamara,  of  Dublin,  showed  me  a  tumor  of  this  kind, 
in  a  man  thirty  years  of  age,  on  the  anterior  branch  of  the  temporal  artery,  oAused  hj 
the  scarificator  in  cupping;  and  cases  of  aneurism  of  this  trunk  or  of  its  otfsets  have 
also  been  observed  Ity  I'^trequin,  Decfes,  Mali«;aigne,  Frestel,  and  Pavesi. 

The  tumor,  rarely  exceeding  the  voluu)e  of  a  pigeon's  egg,  is  usually  of  ft 
spherical  shape,  and  situated  just  iu  fmnt  of  tiie  ear,  where  it  can  nearly  aJwajRbe 
readily  distingiiisfied  by  its  history,  by  its  firm  cimsistence,  by  its  pulsation,  and  by 
ils  peculiar  whiffltig  sound.  The  only  two  <liscnses  with  which  it  might  be  con- 
fruuided  are  cystic  tumors  of  the  parotid  region  and  aneurism  of  the  nii<ldle  menin- 
geal artery,  attended  with  absorption  of  the  walls  of  the  cranium,  the  swelling  tijos 
presenting  itself  directly  l>eucat!i  the  common  integument. 

For  the  cure  of  this  disease  two  procedures  may  be  employed;  the  one  oonsista 
in  exposing  ami  tying  the  temporal  artery  at  the  cardiac  side  of  the  tumor,  as  in  the 
ordinary  Hutiteriun  oiteratton,  and  the  other  in  laying  open  the  sac,  and,  after  having 
turned  out  ils  contents,  securing  the  vessel  above  aufi  below.  The  former  method, 
when  practicable,  sliould  always  be  preferred,  as  it  is  not  only  more  simple,  but  less 
liable  to  be  followed  by  a  disliguring  cicatrice. 

Gamma  saw  an  aneurism  in  the  facial  artery,  near  the  coramissure  of  the  lips; 
Hocfnagels,  in  the  inferior  coronary  ;  Boyer  and  Klaving,  in  the  posterior  auricular; 
Giehrl,  in  the  occipital ;  Paneoast,  in  tlie  stylo-mastoid  ;  Kufz  and  Heyfelder,  in  tlw 
inferior  dental ;  and  Castle,  Herapath,  Tierlinck,  and  myself,  in  the  palatine.  In 
nearly  all  of  these  cases  the  tumor  was  of  small  size,  and  owed  its  origin  to 
external  injury.  In  the  case  reconled  by  Castle  the  aneurism  was  caused  by  tb« 
pressure  of  the  plate  of  a  set  of  artificial  teeth. 

The  middb'  mi'iungeal  artery  has,  in  a  few  instances,  been  the  seat  of  aneurism^ 
the  result,  apparently,  of  external  injury.  The  nature  of  the  disease  can  l>e  recog- 
nized only'  when  the  tumor,  causing  absorption  of  the  walls  of  the  cranium,  appears 
externally  under  the  terajtoral  muscle.  A  case  has  been  related  in  which  an  aneurism 
of  lliis  vessel,  making  its  way  into  this  situation,  was  mistaken  for  a  common  cystic 
tumor  of  the  scalp.  As  there  was  no  pulsation,  the  surgeon  cut  boldly  into  the 
swelling,  and  found,  to  his  dismay,  tbat  it  \vas  filled  with  blood.  After  re|)eatc«i 
but  fruitless  efforts  to  arrest  the  liemorrliage,  the  i)atient  expired.  The  dissection 
showed  that  the  ilisfase  had  been  an  aneurism  of  the  middle  artery  of  the  dura 
mater.  Had  the  real  natui-e  of  the  case  been  suspected  in  time,  the  proper  remedy 
would  have  been  ligation  of  the  external  carotid. 

Some  of  the  branches  of  the  external  carotid  artery  have  occasionally,  though 
rarely,  been  the  seat  of  artprio-venoxis  aneurinm.  In  a  case  reconlefl  by  Laug^ier,  the 
abnormal  opening  existed  between  the  posterior  auricular  artery  and  Us  satellite 
vein.  A  similar  cxatnple  has  been  reported  by  Broca;  and  Mooi*e  met  with  one  in 
which  a  communication  was  established  between  the  temporal  artery  and  the  accom-  ' 
panyiug  vein. 

ANEUttISM  OP  THE  INTERNAL  OAHOTID  AND  ITS  BRANCHES. 

Aneurism  of  the  internal  carotid  has  liecn  oliserved  only  in  a  few  instances,  II 
deep  situation  at  the  side  of  the  neck  and  its  exemption  from  ossific  and  fatty  degen- 
eration serving  to  juotect  it  from  this  disease.    The  diagnosis  must  be  obscure.   Tli«9 
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iendency  of  the  tumor  is  to  extend  inwarrls  towards  the  pharynx,  as  there  is  much 
less  resistance  beic  tlian  in  any  otlitr  (Erection,  llie  only  cjijiosing  olistatlvs  lu'liig 
|he  constriftor  luiisc-le,  some  lax  ci-Hiiliir  tissue,  atid  tln:-  iiiiifous  iiu'iiilnjuie.  Tla- 
kjiisequeiioe  is  tluit  more  or  less  inoniiiience  exists  in  tha  throat,  uttt'inU'd  uitli  imin 
Ui<l  pulsation,  anil  closely  simulating  an  abscess  of  the  tonsil.  The  tretttmunt  Ih  the 
tuiiie  as  in  ordiniiry  ennttiil  .aneurism. 

>  A  reniarknlile  case  of  aneurism  of  this  vessel  has  Ix-eii  recorded  liy  Mr.  Syroe. 
file  i)atient,  a  woman  aged  sixty,  had  hail  a  tumnr  for  about  five  mniitlis  in  the 
throat,  ill  the  usual  situation  of  abscess  of  the  tonsil.  It  luul  iittaiued  about  tlie  size 
of  a  large  walnut,  exhibited  a  ditlusod  aiipcarnnco  when  viewed  tlirough  the  mouth, 
and  pulsalctl  in  a  strong  and  chanictcristit*  manner  in  ever^'  pportion  of  its  ext^-nt. 
The  lii^atiou  of  the  common  carotid  artery  diminished.  l)Ut  did  not  completely  arrest, 
Uiii  lhrobl>iug.  The  woman  died  in  thirty  hours  alter  the  o(ier:Uiotj,  without  any 
Rssignable  cause.  Had  a  less  careful  siuircori  Iiad  the  nianagenieut  of  this  case,  he 
might  probably  have  [uincturcd  the  tumor  uinU-r  the  supposition  of  its  being  an 
AltHcess,  and  thus  instantly  fnirled  his  patient  out  of  existence,  much  to  his  own  dis- 
credit and  that  of  the  professitm. 

Aneurism  ol' Ihr  ajihlhalniic  arffry  is  rare, bntl)  as  a  traumatic  and  as  a  spontaneous 
ftfTeelion.  The  former,  caused  by  variovis  kinds  of  oxteriud  injury,  is  liable  to  be  fol- 
lowed bj  excessive  enlargement  of  the  structures  of  the  orbit  Avith  prutrtthion  of  tlie 
eye,  A  uumlier  of  eases  of  s])oiitaiicoiis  nntinism  of  this  artery  are  njioti  rueurd, 
in  only  a  few  of  which,  however,  the  nature  of  the  disease  has  been  veriflctl  by 
di*section.  Aneurism  by  anastomosis  is  also  sometimes  met  with.  The  progress  of 
aneurism  of  the  oplilimlmic  artery  is  usually  slow,  and  the  symptoms  are  always 
cliaracteristic.  The  proper  remedy  is  lig:iii(mof  the  common  carotid  artery  as  early 
in  the  disease  as  possible,  before  there  is  any  serious  structural  change  in  the  (larts. 
In  anastomotic  aneurism,  a  cure  has  occasionally  been  effected  b}'  injections  with 
perchloridc  of  iron ;  and  lately  sever.il  cases  have  been  successfully  treated  by  digital 
compression  of  the  carotid. 

Of  aneurism  of  tiie  siijiva-orbital  artery  only  a  few  cases  have  been  recorded.  It 
ia  always  produced  by  a  wound  or  rupture  of  the  vessel,  and  ia  readily  recognized 
by  its  history,  by  the  lomided  »»r  ovoiilal  slia|HJof  the  turaor,  and  by  the  concomitant 
thrill  and  pulsation.  The  proper  remedy  is  incisinn  of  ihe  sac,  with  ligation  of  the 
mrtery.  In  an  instance  observeil  by  Iliioult  Deslongechatnps,  a  cure  was  promptly 
©fleeted  by  an  injection  of  |)ereh]ontle  of  iron. 

lu  the  Transactions  of  the  Academy  of  Medicine  of  Leipsic,  mention  is  made  of 
ft  CIS*?  of  aneurism  of  the  frontal  ciHcnj,  and  three  other  examples  have  been 
IPi'coriled  by  Vclpeau,  Broilie,  and  Godi<hon.  In  the  one  oliserved  by  the  latter,  the 
tumor  was  of  a  ])cdun<*ulatcd  form,  and  larger  than  an  ordinary  thumb. 

De  Haen  is  said  to  have  nut  with  an  aiunirism  in  the  dorsal  arterj'  of  the  nose; 
Ibut  it  is  questionable  whether  the  lesion  was  an^'thing  more  thtm  an  inordinate  dila- 
lalion  of  that  vessel. 

I  Ar((rio-t't;iioiix  anruriKmoP  the  extracranial  portion  of  the  internal  carotid  artery 
Is  extremely  rare.  Instrnctive  cases  of  it  have  been  reported  by  Ii(?rard,  Desparan- 
Ches,  tloret,  and  Giraldcs,  all  caused  by  external  injury.  One  instance  has  lx;en 
(Dbservcd  in  which  it  was  occasioned  by  a  wound  iiiflictc<l  in  opeuiug  an  abscess.  In 
two  of  the  cases  here  referred  to,  the  carotiil  artery,  as  was  shown  by  the  dissection, 
leommunicated  with  the  internal  jugular  vein,  and  a  well-marked  aueurismal  pouch 
existed  lietween  the  two  vessels.  The  injury  was  produced  in  two  cases  by  a  ball,  in 
jOne  by  a  particle  of  lead,  and  in  the  fourth  !>y  a  shoemaker's  knife.  In  the  case  of 
tjirahies  the  projectile  was  found  in  t!io  aneurismal  sac.  The  eyniptnms  and  treat- 
knent  are  the  same  as  in  arterio-venous  aneurism  of  the  common  carotid. 


r  INTRACRANIAL  ANECB18M. 

Intracranial  aneurism  possesses  little  interest  in  a  surgical  point  of  view.  Of  85 
Cases,  analyzed,  in  lsr.!»,  l)y  Dr.  .James  II.  Hutchinson,  of  this  city,  nine  occurred 
kinder  twenty  years  of  age,  twelve  between  twenty  and  thirty,  thirteen  between 
tlnrt}'  and  forty,  fourteen  between  forty  and  fifty,  nineteen  between  fiftv  and  sixty, 
eight  between  sixty  and  seventy,  nine  between  seventy  and  eiglity,  atid  one  luetween 
eighty  and  ninety.  t)f  the  Hii  eases,  43  were  males  and  3*2  were  females,  the  sex  in 
6  not  being  given.     The  b:isUar  artery  was  the  seat  of  the  auenriam  in  25  cases,  the 
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middle  cerebral  in  2fi,  tlie  internal  cnroti^l  in  10,  and  in  the  remaining  c«8es  th« 
snuiller  vessels.  Tbe  dis<-'!Jse  tuny  be  the  result  of  external  injury,  a«  a  blow  or  (all 
on  the  head,  bnt  nnue  ifi'tierally  it  arises  without  any  assicjnable  cau.se.  Tliennen- 
rism,  w!iiel>  is  not  always  distinctly  saecidated,  is  usually  confined  to  one  artery. and 
ranges  in  voluinc  from  ttiat  of  a  pea  up  to  that  of  a  pullet's  egg.  The  vessel*  of  the 
brain  P»'ld(»m  exhibit  any  evidence  of  disease ;  but  as  the  aneurism  advance?,  ibe 
ceri'bral  sttbsfcancu  is  displaced  and  disorganize<l,  one  of  the  most  frequent  lesions 
being  softening.     Tlie  cranial  bones  rari'ly  sirlfer. 

The  most  reliable  symptoms  are  apoplexy  nnd  ]iemi|ilegia,  buzzing  noises  in  Ibe 
ears,  deafness,  dizziness,  vertigo,  and  pain  in  the  head,  either  rireuniscrilHKl  ordiffuwsl, 
intei'raittent  or  eontinned,  increased  by  motion,  and  accotnptinicil  by  peculiar  luorbid 
sensations.  The^e  symptoms  maj"  c<ime  on  suddenly,  without  any  premonition,  nr, 
as  is  more  frerpiontly  tlie  case,  arise  gradually  tind  almost  fmpereeptibly.  The  iliig- 
nosis  is  always  very  obscnrt'.  In  a  few  instances,  Ibe  nature  of  tlie  disease  has  l*en 
detected  by  a  load,  riMigli,  or  whizzing  noise  ou  one  side  of  the  bead,  heaid  by  the 
patient,  and  distinguisiied  by  auscultntiun. 

Death  may  be  produced,  lirst,  by  the  sudden  rupture  of  the  sac,  and  the  escape 
of  its  contents  into  the  sunoiinding  parts;  secondly,  by  long-<'ontinued  irritatii)o; 
and,  lastlj',  by  disorganization  of  the  cen-bral  subslanee.  Of  these  different  Icnni- 
nations,  the  first  is  Ik}-  far  the  most  frequent,  it  Laving  occurred  in  49  of  the  cxM-a 
coUecle*!  by  Dr.  Hutchinson. 

Very  little  can  lie  effected  by  treatment.  When  the  diagnosis  can  lie  satisfactorily 
determined,  tlie  carotid  artery  should  Ire  tied  on  the  affected  side,  as  was  done  suc- 
cessfully in  a  case  of  this  disease  by  Mr.  CoCfOf  England. 

ANEURISM  or  THE  VEKTEBRAL  ARTERY. 

Aneurism  of  this  artery,  both  spontaneous  and  traumatic,  is  extremely  uncommon, 
a  circnrastMncc  no  dnubt  tJue  to  the  dccjj  situation  of  tliis  vessel  and  to  its  frewloiu 
from  ossification.  In  two  very  intcrestinijf  cases  of  this  disease,  descriluHl  bj- Rs- 
maglia,  of  Xaples,  and  South,  of  London,  tlie  diagnosis  was  so  obscure  that  the  I  rue 
nature  of  the  disease  was  not  detected  until  after  death.  In  botii  the  comnum 
cai'otid  was  tied,  v  ithout,  of  course,  any  lieneflt.  In  the  fonner,  which  was  to 
example  of  traumatic  aneurism,  situated  behind  the  left  ear,  the  operator,  fintliiig 
that  tlie  deligatioii  did  not  arrest  the  pulsation,  removed  the  ligature  and  treated  the 
case  upon  general  princii>les,  death  occurring  soon  after.  In  the  other  instance,  in 
which  the  carotid  artery  could  be  distinctly  traced  over  the  tumor,  this  vessel  ws« 
also  tied  under  the  snpposilinn  that  it  was  the  seat  of  the  swelling.  The  tumor, 
however,  rapidly  increased,  and  in  a  fortnight  after  caused  death  by  Imrsttn^into 
the  tracliea.  Dissection  showed  that-  it  was  an  nneurism  of  the  vertebral  niiffv, 
sittiatefl  between  the  transverse  processes  of  the  fourth  an<l  fifth  cervical  vortehrn'. 

Mocbus,  a  German  surgeon,  has  reportcil  a  ease  of  ancurihm  of  the  vertebral  arttrr, 
the  result  of  a  wound  of  the  neck,  in  which  a  cure  was  effected  by  compression  Atiil 
the  use  of  ice. 


ANXVRI5M  OF  THE  INTERCOSTAL  ARTERIES. 

Aneurism  of  these  arteries  is  exceedingly  nncrmimon  ;  and  the  few  cases  of  it  opon 
record  are  interesting  rather  as  showing  the  errors  of  diagnosis  committetl  by 'i""' 
geons,  tliaii  as  facts  illustrative  of  the  history  of  the  nature,  progress,  and  terroinntion 
of  the  disease.  Dr.  Schuster,  of  lappe-Detmold,  met  with  a  case  of  caries  of  the 
fourth  rib  in  which  the  corresponding  intercostal  arter^'  was  perforate<l,  llie  Moo*' 
wliich  had  escaped  from  the  vessel  being  contained  in  a  distinct  sac.  A  cn«cP'' 
aneurism  of  the  intercostal  artery,  consequent  upon  a  fracture  of  the  rib,  has  f**" 
recorded  by  Dr.  Ulule,  of  Brunswick.  Dr.  Martini,  of  Liibeck,  opened  an  ani'uriiii 
of  the  sixth  intercostal  artery,  under  the  impression  that  it  was  a  seKiceous  tiiipf'"- 
It  had  appnrcnlly  been  caused  by  a  contnsion  of  the  chest,  and  was  associated  with 
caries  of  tiio  eorrcsponding  rib.  The  patient  died.  There  are  doubtless  other  c«sm 
of  this  atfcctioii  u}H>n  record,  Ivirt  these  are  the  only  ones  I  can  And.  For  the  refer* 
ences  I  am  indebted  to  Giinther. 
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AXEt'RISM  OF  THE  SUBCLAVIAN  AND  ITS  BRANCHES. 

Statistics  prove  tliat  nueiirism  of  the  siibolavian  is  nearly  ft'^  frpqiient  as  that  of 
the  carotid.  In  Lisfranc's  tahle  the  popliteal  comes  first,  thuii  tlnj  femoral,  next  tlie 
carotkl,  and  tlicTi  the  siihcJiivinn,  the  latter  havintj;  sntrcrcd  in  I C  eases  out  of  17*1. 
Ju  the  tahle  of  Mr.  Crisp,  coiiijirisinij  2!)fj  cases  of  external  anenri>im,  the  siil>claviiin 
vras  coneerned  in  23,  ami  the  carotid  in  2").  The  disease  is  ifiorc  freqnent  in  llie 
right  artery  than  in  the  left,  in  nieti  than  in  women,  an<l  in  the  Ia1>orin^  Ihan  in  the 
higher  classes.  The  period  of  life  dnring  which  most  of  the  cases  occur  is  Iwtween 
the  thirtieth  and  fiflielh  years.  The  disease  may  arise  spontaneously,  as  the  result 
of  degeneration  id'  the  arterial  tissues,  but  most  frequently  it  is  caused  by  external 
injury. 

Mr.  Alfred  Poland,  of  London,  who  has  recently  collected  all  the  reported  cases 

of  subclavian  nneiiristii,  u|nvard8  of  120  in  nil ndier,  finds  that  8.^  aflecled  the  rii^ht 

, artery  and  '2H  the  lefl.  uuly  2  cases  invuhing  both  sides.     Of  the  cases  in  which  the 

leexwas  ol)8er\'e<l,  100  occurred  in  men  and  11  in  women.    Of  7'>  male  cases,  in  which 

[the  age  ia  recorded,  21  ueriinvd  under  forty  ycai's,  28  from  forty  to  forty-nine,  17 

from  fifty  to  fifty-nine,  and   10  over  sixty  years.     The  whole  extent  of  the  artery, 

from  its  orisrin  to  the  axilla,  was  involved  oidy  in  thirteen  cases.     The  size  of  the 

aneurism  ranged  between   a  pigeon's  egg  and  a  chihl's  head:   13  of  llie  cases  were 

traumatic,  ami  72  were  i<lio|)tithic,  the  arter}'  in  33  affording  distinct  ju'oof  of  the 

existence  of  atheroma. 

Although  the  disease  may  affect  any  portion  of  the  artery,  it  is  most  fre<[t»ent 
heyond  the  scalene  nmscles,a  short  distance  before  it  becomes  merged  in  the  nsill;u-y. 
The  form  of  the  aneurism  is  generally  globular  or  ovoidal,  but  casea  arc  observed 
in  which  it  has  a  singularly  compresserl  appearance;  and,  on  the  other  hnnri,  it  may 
HjB  remarkably  lobulaled,  especially  when  it  ia  very  capacious,  and  extends  deeply 
■HBong  the  surrounding  Btruetiires,  wliieh  thus  indi;nt  its  surface.     Its  volume   is 
'seldom  very  large,  unless  it  becomes  ditfiise,  when  it  -amy  attain  an  enormous  mag- 
nitude, reaching  nearly  up  to  the  angle  of  the  jaw,  pushing  out  the  clavicle,  over- 
lapping the  trachea,  dis[)lacing  the  scapula,  pressing  backwards  against  the  ribs  Jind 
apine,  and  dipping  into  the  cavity  of  the  chest  so  as  to  force  down  the  lung  and 
imi>ede  respiration. 

As  the  aneurism  enlarges,  it  necessarily  encroaches  upon  an<l  compresses  the 
neighboring  parts,  causing  more  or  less  pain,  anlenia,  dinicnity  of  respiration,  dila- 
,  tati<m  of  the  veins  of  the  neck,  chest,  and  upper  extremity,  and  a  feeling  of  numbness 
an<l  sometimes  CA'cn  partial  paralysis.  Loss  of  motor  power  in  the  correspon<ling 
arm  and  hand,  diminution  of  temperature,  contraction  of  the  pupil,  and  increased 
Bction  in  the  carotid  artery,  are  occasional  symptoms.  The  pulse  at  the  wrist  is 
often  sensilfly  diminished,  and  sometimes  totally  absent.  Originally  small,  deejv 
seated,  circnmscribed,  indolent,  and  movable,  the  tumor  generally  steadily  augments 
in  volume,  approaching,  as  it  does  so,  nearer  and  nearer  to  the  surface,  loses  its 
defined  shape,  becomes  the  seat  of  incessant  pain,  and  at  length  contracts  firm  adlie- 
aionstothefiurroundingBtnietures, identifying  itselC,as  it  were, with  them.  Kxamiiied 
with  the  ear  and  hand,  it  readily  imparts  to  tlicra  the  peculiar  heat,  thrill,  an<l  bellows 
Bound  so  characteristic  of  .ineurism  in  other  regions. 

DiafjnoHtx. — The  diagnosis  of  subclavian  aneurism  is  sometimes  extremely  difllciilt, 
and  several  cases  have  been  reported  in  which  the  vessel  was  ligated  where  no  disease 
of  the  kind  existerl.  The  atfeetions  with  which  it  is  most  liable  to  be  confounded 
are  aneurism  of  the  innominate  artery  or  areli  of  the  aorta,  ahsoesBes,  and  vurimis 
kinds  of  tumors,  solid  and  encvsted,  benign  aJid  malignant.  As  these  lesions  are 
of  fre«picnt  occurrence  iu  this  region,  it  is  imiiossiblc  for  the  surgeon  to  be  too  cau- 
tious in  his  examination  of  cases  involving  qncstiims  of  diagnosis. 

The  history  of  the  tumor  and  its  situation  at  the  side  of  the  neck,  just  above  the 
clavicle,  generally  afford  important  data  in  regard  to  the  diagnosis.  If  the  patient 
is  under  thirty  years  of  age,  it  may  almost  ccrt.ainl3'  be  assumed  that  the  disease  is 
not  9i>ontaneous  aneurism,  as  there  are  probably  not  three  well-authenticate<l  instances 
on  record  in  which  the  subclavian  was  thus  affected  at  this  early  period.  Aneurism 
of  the  innominate  is  sitnat^cd  lower  down,  and  approaches  nearer  to  the  miildle  line, 
than  aneurism  of  its  subclavian  division;  and  in  aneurism  of  the  aorta,  the  tumor, 
although  it  may  extend  into  the  neck,  rarely  projects  as  far  above  the  clavicle  as  in 
the  lesion  in  question  ;  certainly  not  in  its  earlier  stages,  when  alone  a  correct  diag- 
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uosis  can  be  of  any  avail  in  an  operative  j>oint  of  view.  If  the  case  is  seen  noon 
alter  its  comincm'iiuuMit,  Ijefore  iJie  tumor  lias  attained  any  considernhio  luilk.  a 
very  good  idea  iiiity  often  Ik;  Ibnnefl  as  to  the  precise  i)ortion  of  the  artery  that  ja 
affected  hy  it.  Ttjus,  fur  example,  if  tlie  aucurisra  occupies  the  space  inimedidtdv 
exterior  to  the  hteriUHcleido-mastoid  muscle,  aud  manifests  a  tendency  to  exUml 
upwards  into  the  neck,  ancj  downwards  in  the  direction  of  the  axilla,  it  may  be 
assumed  that  it  is  sealed  upon  the  outer  portion  of  the  vessel  boyoml  the  st-altiK' 
muscU»s.  On  the  other  inind,  it  ma}' be  concluded  that  it  is  connected  witli  the  inner 
portion  of  the  artery  if  the  tumor  is  placed  under  cover  of  the  mastoid  muscle,  ami 
is  grailunlly  making  its  way  over  towards  the  middle  line,  ttius  leaving  the  inferior 
triangle  of  the  neck  clear.  It  nmj-  be  added  that  in  suKdavian  aneurism  the  tumor 
is  less  liahle  tn  cucrnjuh  upon  the  windpipe  and  ccsopliagus  than  in  innomiuatnl  ninl 
aortic  aiicurisin,  aud  hence  tiicre  is  generally  much  less  cough,  dyspna>a,  nnd  dyv 
pliagia  in  this  than  in  the  other  aflFeetions.  It  is  only,  in  fact,  wlien  the  tumor  is  of 
gre;it  bidk,  m*  when  it  hni>|iens,  from  the  peculiarity  of  its  position,  to  exert  mnch 
pressure  upon  the  pneuni^ "gastric,  phrenic,  and  laryngeal  nerves,  that  any  seriou* 
83-mptom9  of  this  kiutl  will  he  likely  to  arise. 

Progretoi. — Sulielavian  aneurism  is  alwa^'s  a  serious  disease,  a  spontaneons  cnr«, 
although  possible,  a.s  several  cases  upon  record  testify,  being  an  extremely  rar? 
occurrence.  In  general,  the  diseusc  progresses  until  it  attains  a  certain  point  of 
development,  when  it  terminates  faialiy,  either  by  ulceration  and  hemorrhage,  or  bt 
the  induction  of  coustittitioual  irritation.  The  sac  may  ojien  externally,  a  not 
uncommon  event,  especially  when  it  is  iuYaded  by  gangrene;  or  it  may  burst  ia'.o 
the  pleura,  lungs,  trachea,  or  (eso[)Iuigus  ;  in  either  case,  death  takes  place,  eillier 
instantly  or  within  a  sliort  time  after  the  tumor  iias  begun  to  give  way.  There  atv 
several  cases  on  reeonl  in  which  the  aneurism  jtointed  in  the  axilla  and  on  the 
shoulili-r,  having  completely'  eroded  some  of  the  upper  ribs  and  the  body  of  the 
scnpnla,  the  latter  being  scooped  out  so  as  to  form  a  kind  of  bed  for  the  accommo- 
dalion  of  tlie  sac. 

Of  35  cases  tabulated  by  Poland,  in  which  no  mechanical  or  surgical  interference 
was  adopted,  11  recovered,  2'.i  died,  and  1  was  relieved.  In  22  of  these  casc,  4 
underwent  a  spontaiuous  cure,  without  any  treatment  whatever,  while  of  the  remain- 
ing I'd,  in  which  the  patient  was  either  bled  or  some  internal  remedy  admin isterwl, 
7  Were  cured,  5  died,  and  1  was  benefited. 

Tri'almi'.nt. — The  treatment  of  sultelavian  aneurism  has  hitherto  lK}en  exceedingly 
unsatisfactory,  and  lliero  is  no  pmbability,  judging  from  the  deep  situation  and 
intricate  relations  of  the  tumor,  that  nin<  h  benefit  will  ever  accrue  from  any  rao»le 
of  management  that  may  lie  devised  for  its  relief.  The  plan  of  Valsalva,  varied  iu 
every  possible  manner,  lias  signally  failed  in  every  instance,  except  a  few,  and  uo 
one  seems  now  disposed  to  place  any  confidence  whatever  in  its  efflcacy.  Aeupunc- 
turatinn  and  electricity,  from  which  so  much  benefit  ha<l  at  one  time  been  anticipat«<l^ 
have  likewise  disappointed  exiiertation.  Sonic  time  ago  a  case  was  reported  in 
wliieh  a  cure  was  alleged  to  have  been  effected  by  galvano-puncture,  but  the  example 
is  a  solitary  one,  and  the  procedure  is  of  too  [>roblematical  a  character  to  merit 
serious  attention.  Of  what  resource,  thou,  can  the  surgeon  avail  himself  in  thi 
unfortunate  class  of  cases  ?  Ligation  of  the  affected  artery  is  not  only  difficult, 
under  any  circumstances,  from  the  position  of  the  tumor  and  the  intricacy  of  itSi 
anatomical  relations,  but  is  freijuently  absolutely  impracticable  on  account  of  the 
diseased  state  of  the  artery,  rendering  it  unable  to  support  the  ligature.  Shall  \\a 
ado|it  the  operation  of  Pr.  Mott,  and  secure  the  innominate, of  which  the  suliclavian 
on  the  right  side,  is  one  of  the  main  divisions!:'  Here,  again,  obstacles  meet  him  iti 
every  direction,  for  even  if  be  should  be  so  fortunate  as  to  get  his  ligatun- 
tlie  vessel,  which,  however,  is  by  no  means  always  the  case,  he  will  find,  by  coi 
the  history  of  the  operation,  that  every  instance  in  which  it  has  lieen  f>erfori 
had  a  fatal  termination.  Nothing,  therefore,  is  to  be  gained  from  this  pi> 
In  -short,  tiie  Ilunterian  primiide  of  operation  is  hardly  applicable  to  any  <-.Tse  «>1~^3 
suliclavian  aneurism.  On  the  right  side,  we  are  not  only  obliged  to  encounter,  a^^ 
just  stated,  great  difTlcnltics  in  reaching  the  innominate  artery,  but  in  throwing 
ligature  around  tlie  vessel  we  etfectuall}-  cut  off  a  large  and  ini|.)ortant  supply  of  blooi 
from  the  brain,  tluis  greatly-  enhancing  the  dangers  of  the  case. 

The  innominate  artery  has  lieen  lied  for  the  cure  of  aneurism  of  the  Bubelrtvlan  ll 
12  cases,  aud  in  3  for  hemorrhage.     TIm>  results  are  8ubjnine<l  in  tabular  form. 
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LigcUion  of  the  Innominate  Artery. 


^  Oppmtor.    ||  !  ^  *<        DlsL-ase. 


Result. 


Remauks. 


]    M<.tt 


1818  67  m. 


tS  Gnwfe     |l822  — 
t 


,8  Nomina 
'4  Arcudt 

I    I 


6  Hall 


<e  Bland 


V  Lizars 

J 

U  Hutin 

9.  Cooper 
10  Cooper 


Gore 


13  Pirogoff 
13  Smyth 


[4  Lyncb 


11824  — 

11(^24  — 


183045  m 


1832  31  m. 


1837  30  m. 


1842  20  in. 


1869  — 


1860  31  m. 


m. 


—  46  m. 


1864—  m 


186723  m. 


SutM'lavittu 
aueurbui 


JSulK'lavinn 
ant;uri.siu 

Suli<-Iavi)iii 
nnctiri.Hin 

Subclavian 
auuurisu) 


Suhflavian 
aui-urisin 

Subolavlnn 
awfiiitstn 


npmnrrhnge 
BfUr  lina- 
tnre  of  »ul)- 
clavittn 

Sulxbivian 
atidtfiiotitl 

Sutii'liiviun 
aucuribtu 


Sulx'lavinn 

and  axillary 

anL«urism 

Subelavisiti 
aiivuriiiiii 

Subelavian 
aneuridiu 


nrmorrhajre 
froiti  giin- 
sliol  wtniiid 
of  internal 
carotid  and 
vorteUral 
Brt<'rifls 


Divd  on 
2Utli  day 
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Recovery 


Death 


Arl/i-ry  t£i-<i;  ImJf  an  ini-b  below  its  bifurcation ; 
liKU'urt'  wpiiratcd  on  tlie  14tli  day  ;  lienmrrliiig*' 
oti  tbi'  itth,  and  n^uin  on  tin-  23d "day  ;  di-nlli  on 
2»jtli  day.  Ulcfration  of  thi!  artrry,  and  waut 
of  (icclusion. 

Liuaturf  canu' off  on  thi»  14lli  day  ;  death  from 
nt"iiiLprrhitK''- 

Deatii  from  jK-ricarditls  In  sixty  hours. 

Cause  of  dt-utb  Inliunuiuition  of  llu'  aneurisuml 
wic  and  of  thi-  pb-ura  aiui  luiit!. 

Artery  niorbidJv  ndbcrtut,  dihttid.  iwft,  and  fri- 
able ;  torn  in  \W  atti  iiipt  to  st'jiarati"  it,  at  two 
poiiits,  b»-tw<-t'n  wliit  li  till'  lixature  was  ai»|ilk-d; 
copious  hctiuiirhapfdurlnp  oiicratitiii ;  plucj^itiK 
of  tlio  wound ;  parti  filiation  of  the  aorta  and 
carotid  in  the  disease. 

Ligatdro  placed  around  tlie  artery  near  its  bifur- 
cation:  beuKirrhapc  on  the  Ntli  day,  prnving 
fatal  on  the  IHth  ;  the  innominate  aiid  carotid 
closed  by  solid  clot-s  ;  the  wibelavhin  htill  open. 

Ligature  separated  on  17th  day  ;  ]»leuritis;  death 
causiMi  by  repeated  heniorrbajies ;  twenty 
oxinees  of  coagulated  bikini  at  the  root  of  the 
ne<ic;  arteries  hnperfeetly  (closed. 

Tied  for  secondary  neniorrha^e,  aflf r  suliclaviau 
bad  l)cen  secured  for  wound  of  the  axillary. 


Upper  end  of  sternum  and  clavicle  removed ;  dysp. 
nua  and  retention  of  urino ;  \iQ>  m  rigitt  kidiiey. 

Lipature,  ajiplied  nn  Inch  from  the  aorta,  de- 
tached on  IHth  day ;  pntieiit  did  well  for  three 
wueks,  wbeii  henmrrbajji'  (H-curn-d,  and  tlnally 
caused  death.  Upper  end  of  Hternuiu  and  clu- 
viele  removed. 

Death  from  hrmorrliage ;  aneurism  contracted 
and  filled  with  coaijtiluni.  Artery  cut  through 
by  ligature.  Pus  in  sulwlavlan  vein  and  an- 
terior tnedlnstinum. 

Cause  of  death  adematous  suppuration  of  sheath 
of  art-erv,  extending  to  the  niediiuttinum  and 
pericardium. 

Ligature  apjilled  to  innominate  a  quarter  of  an 
incli  below  point  of  dlvittinn,  and  at  the  wanm 
time  to  carotid  one  inch  above  origin.  Fleiiior- 
rliage  on  15th  day,  controlled  by  plugging 
wound  with  small  shot  and  ligature  tiullea 
away,  lleriiiirrbage  recurred  on  'AM  ami  Slst 
days,  and  vertebral  artery  tied  on  Mth  day. 

Common  carotid  ligatiil  on*-  numtb  previously. 
Death  from  licniorrlmge  on  12th  day,  whi'ii  the 
ligature  was  found  lying  li>Of*e  in  wound.  Par- 
tially organized  clots  in  cardiac  end  of  artery. 
Close  to  point  of  ligation  an  anomalous  branch 
was  given  <itT,  which,  bv  keejiing  up  the  circu- 
lation <in  Mie  canline  isitfeof  ligalnrt'.  permitted 
the  clot  to  be  loosened  uu  itu  t<e|»aratiou. 


H  All  the  cases  in  the  above  table,  except  five,  proved  ftital  from  hemorrhage  of  the 
llruund,  caused  by  the  want  of  oeclusion  cillier  of  the  lipled  arteiy,  or  of  the  carotid 
and  SHbcla\n.in.  It  will!  he  observed  that  Oraefe's  patient  sui'viveil  upwards  of  two 
tainnths.  I  purposely  exclude  from  tiie  tal>lo  the  case.s  which  are  usimlly  referred  to 
as  having  occurred  in  the  practice  of  l>ti|ni!jtren  and  Bnjalski,  not  considering  them 
ks  sufficiently  well  anthenticnted  to  entitle  Uicm  to  a  plaec  in  it.  I  also  reject  from 
|t  .several  reported  cases  in  which  tlie  operation  of  ligatiiig  the  iimominato  artery 
(Was  commenced  bnt  not  conTpleted. 

'  Dr.  Peixolto,  of  INirtugnl,  tied  the  innominate  artery  in  1851,  on  account  of 
•ocoudary  hemorrhiige  from  the  common  carotid,  which  had  been  lipated  three 
fjieeks  previously.  The  ligature,  however,  which  was  a  precautionary  one,  was  not 
VOL.  1. — ia 
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liglitcni'd,  but  iipplicil  iiifi-fly  so  as  to  flntU-ti  Ibe  vossel.  TLe  patieDt  raa<lo  a  grxxl 
recover}".  Such  an  operation  can  liarilly  lie  regarded  as  a  true  case  of  deligalinii  uf 
tlie  innominate  arter}-.  The  cure  was  doubtless  efleele<l  Ity  the  ligation  of  the  other 
vessel. 

Mr.  Key,  of  Lnmlon,  in  a  case  of  aneurism  of  the  subelavian,  found  it  inipracti- 
cable  to  sipinly  :i  lii^atiire  to  the  inuouiinate,  in  consequeiice  of  the  voluinf  <if  Ibe 
tutnur,  and  the  diseased  eruidiliou  of  the  hitler  vessel.  The  patient  was  seizeil  soon 
alter  the  nperation  vviih  syin[ito»is  of  pulnionary  distress  and  exhaustion,  and  died 
on  the  twenty-lliird  day. 

The  operation  of  ligating  the  innominate  artery  is  one  of  no  inconsiderable  diffi- 
eidty  even  in  the  dead  snliject,  but  in  tlie  living  the  perplexity  i.s  greatly  increast-d 
by  tlie  jMoximity  of  the  aneurism,  by  the  presence  of  glanilular  swelling*,  and.  aliove 
all,  l>y  ide  manner  in  whirli  the  pails  at  the  root  of  the  neck  are  matted  together  lijf 
jilftstic  deposit>i,  rendering  it  tliu*;  exeeerUngly  troublesome  to  separate  them.  Theic 
embarrasiimeiit.s  were  cx[)erieneed  in  a  striking  degree  by  Pr.  Hall,  of  Ualtiinorf;lir 
had  great  dilHculty  in  isolating  the  vessel,  ami,  in  attempting  to  do  so,  tore  it  nl  Iwn 
points,  ligating  it  aflerwnrds  lietwcen  them.  Hemorrhage  occurred  at  the  time,  Imt 
was  checked  by  ])lugging  tlie  W(jund.  Another  obstacle  to  successful  deligalioii  is 
disease  of  the  vessel,  consisting  either  in  a  morbid  dilatation,  or  in  a  softened  im\ 
laceral)le  coutlition  of  its  coals,  Unfbresfen  didiculties  were  pn'senl  in  more  tlmn 
oue-lbtutb  of  the  cases  in  which  ligatt<m  uf  the  artery  has  been  attempted,  compi'llii 
the  operators  to  desist,  not  wjthstauding  their  great  dexterity  and  profound  kno«l 
of  the  anatomy  of  the  neck. 

Mr.  Torter,  of  Drildin,  in  1831,  attempted  to  tic  this  artery  on  account  of  ai 
risni,  but  was  oldiged  to  desist  in  consequence  of  its  diseased  condition 
tumor,  nevertheless,  grndiially  disappeared,  and  the  patient,  a  man  forty -seven  years 
of  nge,  fln:dly  recovered. 

Dr.  Ilojfiuan,  of  New  York,  in  a  case  of  sHbcla^ian  aneurism  in  a  man  sixty-three 
years  of -uge,  cut  down  uiion  the  innominate  artery-  with  the  deisign  of  applying 
a  ligature  to  it,  should  he  be  unable  to  ligate  the  subelavian  ;  hut,  as  the  vessel  was 
found  to  hv  luuch  enlarged,  it  was  deemed  inexpedient  to  proceed  any  further,  .luil 
tlie  patient  was  acconlingly  abandoned  to  his  fate.  The  operation  was  perfomitil 
on  the  2ljlh  of  October,  ls3»,  and  de.'Uh  occurred  on  the  IHtli  of  January,  1840. 

The  proposal  to  lig:ite  the  iiiuominate  artery  originated  witli  Allan  liums,  froia^ 
conviction  tliat  the  cinulatiou  in  the  bead  ami  ujiper  extremit}-  could  W  mainta 
without  the  ngtucy  of  this  vessel,  and  that  it  conhl  be  easily  enough  exjKised 
tracing  it  downwards  towards  the  aorta,  by  a  careful  and  patient  dissection,  the 
being  at  the  time  bent  well  back.     It  remained,  however,  for  Dr.  Mott,  in  I8l8i' 
put  the  suggestion  to  the  test  of  experiment  upon  the  living  subject;  and,  although 
the  operation  had  an   imfavorable  issue,  the  man  dying,  as  has  already  been  st.'ite*^ 
on  the  twenty-sixth  day,  we  cannot  but  admire  the  genius  which  could  plan,  and  tl^* 
intrepid  skill  whirh  eoidd  execute,  so  daring  and  brilliant  a  feat.     The  case  was  o 
of  subclavian   aneurism   ahovc  tlie  claviele,  nnd  the  <lcsign   had  been  to  apply 
thread  to  the  latter  vessel,  but,  after  exposing  it  on  the  tracheal  side  of  the  sea 
niuscle,  it  was  fouml  that  its  tunics  were  too  much  diseased  to  bear  the  preasu 
the  ligature,  and  he  accordingly  tied  the  innominate  iu  its  stead.  ~ 


LIGATION  OF  THR  BOBOLAVIAN  ARTERY  ON  ITS  TBAOHEAL  ASPECT. 

This  vessel  is  sometimes  ligated  in  the  first  portifm  of  its  course  for  aneur 
between  or  beyond  the  scalene  muscles.     The  subjoined  table,  comprising  twe' 
cases,  will  serve  to  place  the  subject  iu  its  true  light. 
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operator. 


Result. 


Rebiarks. 


1  CoUea 


3  Mqtt 

3  Havden 

4  O'ftdlly 
6  Partridge 

6  Li-itnp 

7  A  avert 

8  Auvfrt 

9  J.  K.  Rodgers  m. 
1(1  I'arker 
11  Ari'ndt 


m. 

33 

Death 

f. 

21 

Death 

f. 

67 

Death 

nj. 

30 

Death 

m. 

38 

Dt-atli 

m. 

as 

Ufuth 



,_ 

Diath 

, 



Dfath    , 

m. 

42 

Dcfith    1 

m. 

S2 

Death    , 

ni. 



Death 

ni- 

21 

Death    ! 

In  th[»  oa^e  there  was  only  a  simce  of  three Ilttue'biitwL'en  the 

^ne  and  tlie  birurcatiun  of  the  Itinoinlnate.    The  putleiit 

died  uf  heiuurrha^tj  on  tiie  fourth  tiay. 
Thr  patient  diwl  on  tlie  eiKJiteeiith  day,  of  tiemorrhnge. 
Dentil  nn  the  twelfth  (tay,  from  heniorriiftgp. 
Tin;  patient  died  ou  tlie  thirteenth  day,  nf  hetnorrliapc. 
Fatal  ou  the  fourth  day^  from  |H-ricarditit$  and  ihieuriMy, 
The  imtiejit  died  on  the  tliirty-alxth  day,  of  hemonhage, 
Fatal  heniorrhagij!  on  the  twenty- second  day. 
Fntnl  heniiirrhnpe  on  the  eh>x"enlh  day. 
Fatal  heninrrliago  on  the  fifteenth  day. 
Fatal  hemorrhage  an  forty-Bf  cond  day. 
Death  from  exhaustion  on  fifth  day ;  no  hemorrhflge. 
Fatal  hemorrhage  In  twenty-four  hours. 


The  result  in  all  the  above  cases,  except  two,  was  death  by  hemorrhage,  notwith- 
standing the  undoubted  ability  and  skill  of  the  operators,  comprising  some  of  the 
most  illustrious  names  in  surgery.  Should  this  fact  not  be  sufficient  to  deter  practi- 
tioners from  repeating  the  operation,  or  should  they  continue  in  their  effoits  to  saA'e 
life  until  some  one,  more  fortunate  than  the  rest,  shall  succeed  in  finding  an  exce|>- 
tional  case  ?  The  case  of  Dr.  J.  Kearney  Rodgers,  of  New  York,  in  which  the  artery 
was  secured  on  the  left  side  on  account  of  an  aneurism,  is  of  the  deepest  interest  in 
this  respect,  as  showing  that,  although  the  patient  finally  perished  from  hemorrhage, 
yet  the  ligated  vessel  was  completely  closed  by  an  adherent  coagulum.  The  case  of 
Cuvellier  and  one  of  Liston  are  excluded  from  the  table,  since  they  were  examples 
of  simultaneous  ligation  of  the  carotid  and  subclavian  arteries. 

Until  the  operation  of  Dr.  Rodgers,  it  was  universally  regarded  as  impracticable 
to  ligate  the  left  subclavian  artery  on  the  inside  of  the  scalene  muscles,  such  being 
the  intimate  relation  of  the  vessel  in  this  situation  to  the  sac  of  the  'pleura,  the 
carotid  artery,  internal  jugular  vein,  pneumognstric  nerve,  and  thoracic  duct.  It  had 
l»cen  thought  that,  from  the  severe  injury  which  would  necessarily  be  inflicted  upon 
the  surrounding  structures  during  the  o])eration,  violent  and  fatal  inflammation  must 
be  the  speedy  and  inevitable  consequence.  At  all  events,  no  one  had  yet  been  found 
ingenious  enough  to  devise,  and  bold  enongh  to  execute,  such  an  enterprise. 
Although  it  is  not  likely  that  the  operation  will  soon  be  repeated,  the  case  in  ques- 
tion deserves  notice  here  as  a  matter  of  surgical  history,  if  nothing  more. 

The  patient  was  a  man,  aged  fort3'-two,  who,  in  consequence  of  lifting  a  heavy 
weight,  upwards  of  a  month  previoui^ly,  suddenly  became  the  subject  of  aneurism 
of  the  left  subclavian  arterj*.  At  the  time  of  his  admission  into  the  New  York 
Hospital,  the  tumor  could  be  seen  above  the  clavicle,  about  the  size  of  a  small  hen's 
egg,  extending  outwards  towards  the  shoulder,  and  inwards  towards  the  sterno- 
tleido-mastoid  muscle,  by  the  outer  border  of  which  it  was  considerably  overlapped. 
The  signs  of  aneurism  were  well  marked  in  every  particular.  The  operation  was 
performed  on  the  14th  of  Octoljer,  1845.  Two  incisions  were  made;  one,  three  inches 
and  a  lialf  in  length,  along  the  inner  border  of  the  stemo-mastoid  muscle,  terminat- 
ing at  the  sternum,  and  dividing  the  integument  and  platysmarmyoid  muscle;  the 
other,  two  inches  and  a  half  in  length,  extending  horizontally  over  the  inner 
extremity  of  the  clavicle,  the  two  meeting  at  a  right  angle  near  the  trachea. 
Several  small  veins  having  Ijeen  ligated,  and  the  flap  thus  formed  dissected  up, 
the  sternal  portion  with  lialf  of  the  clavicular  of  the  mastoid  muscle  was  divide<1 
upon  a  grooved  dirctrtor,  a  procedure  which  fully  brought  into  view  the  sterno- 
hyoid and  omo-hj-oid  muscles  and  the  deep-seatwl  Jugular  vein,  all  covered  by 
the  cervical  fascia.  A  part  of  the  anearismal  sac  was  also  in  sight,  overlapping  a 
considerable  portion  of  the  anterior  surface  of  the  scalene  muscle,  upon  which  the 
operator  could  distinctly  feel  the  phrenic  nerve.  By  digging  with  the  handle  of  the 
knife  and  fingers,  the  deep  cervical  fascia  was  now  dividf^l  close  Ut  the  inner  erlge 
of  the  scalene  muscle,  when,  after  a  little  wrarch,  the  iiulK;lavian  artery  was  eaftily 
discovered  as  it  passed  over  the  firHt  rib,  premurc  upon  thi<i  {Mftion  readily  arresting 
the  pulsation  of  the  tumor.  The  next  Htep  of  the  o|Kjration  wmsisttHl  in  passing  the 
ligature  aronnd  the  veftsel  withont  injury  to  th<;  f>leiira  and  thoracic  duct,  but  this 
proved  to  l»e  one  of  extreme  diffW-iilty.  owing  to  tlie  ^rttat  narrowness  and  depth  of 
the  wound,  the  latter  nearly  equalling  the  length  of  the  forefinger.    This,  however, 


was  jit  longth  siiccessfully  ficcomplisliid  by  menns  of  an  aiionriBinal  needle  with  s 
ruovahle  point,  carried  IVom  below  upwards.  Tlic  moment  the  liguluro  was  tiod  all 
liiilsation  in  tlie  tiiiaor  ceased^  and  the  patient,  if  uot  entirely  comfortable,  m&ile  mi 
co)n))laiiil  of  any  kind. 

Tilt'  wound  liei'anie  somewhat  eryaipclatons  after  the  operation,  bnt,  on  the  wiiolo, 
the  patient  got  on  well  until  the  2riih  of  Oelober,  wlien,  on  elianging  his  position  in 
lied,  bt'inorrliage  supervened,  and,  continuing  to  recur  at  various  intervals,  dolmyeil 
Itiui  on  the  fifteentli  day.  On  dissection,  the  wound  was  found  to  Vm?  tilled  wiili 
elotted  blood,  beneath  which  the  artciy  ha(l  been  completely  divide«l  by  the  ligaturt, 
which  lay  loose  close  by.  The  stump  of  the  subclavian,  between  the  aorta  and  tbe 
point  of  ligation,  was  about  an  iuch  and  a  (piarter  in  length,  and  tlioroujridy  iiii[wr- 
viourf  to  air  and  liquids,  its  caliber  beinir  occupied  by  a  solid  and  firmly  adlierviit 
coagulum.  The  dialal  extremity  of  the  sulielavian  contained  a  soft,  ini}»erfect  clot, 
while  the  vertebral  artery,  wbicii  was  given  off  immediately  at  the  site  of  the  liirn- 
ture,  was  almost  patulous,  uml  had  eviileiitly  been  tlie  seat  of  the  hemorrhage  which 
caused  the  patient's  deatl».  Tlie  aneurismal  sac,  tbe  size  of  a  small  orange,  was 
completely  blocked  up  witti  coagida.  The  thoracic  duct  was  uninjured,  but  the 
pk'iira  at  the  b(»ltom  of  the  wound  was  found  to  be  extensively  lacerated,  and  through 
the  ojiening  thus  tornted  a  large  quautity  of  blood  had  passed  into  the  left  cavil}  of 
the  eiiest. 

In  retlectini^  upon  this  interesting  case.  Dr.  Rodgers  regretted  that  be  had  cot 
secured  the  vertebral  artery  and  also  lite  thyroid  axis,  bdievinor  tliat  this  wouM 
have  elfectually  prevented  the  fatal  hemorihage.  Professor  Willard  Parker,  acting 
upon  this  suggestion,  in  Septeml>er,  18t»3,  tied  the  left  Bubelavian  artery  on  tlie 
inside  of  the  scalene  muscles,  along  witli  the  common  candid  and  vertebral,  ou 
account  of  subclavian  aneurism.  The  case  progrossetl  well  until  the  tenth  day. 
when  there  was  a  slight  hemorrhage.  The  ligutute  separated  from  the  vertebral  on 
the  twelfth  day,  from  the  carotid  on  the  fourtciiitii,  and  from  the  subclavian  ou  the 
twenty-fourth.  Death  occurred  at  the  end  of  the  sixth  week,  from  hemorrhage  of  the 
distal  side  of  tlie  subclavian. 

Ligation  of  the  second  or  third  portion  of  the  subclavian  artery  bas  been  pr.ictiRc<\ 
for  the  cure  of  aneurism  of  that  vessel,  according  to  Mr.  Polaixl,  '21  times,  with  'i 
recoveries  and   12  deaths.     Of  the  cures,  three  were  examples  of  pure  siiliclaviaa 
aneurism,  while  six  were  examides  of  subclavio-axillaiy  aneurism,  and  in  no  ca«o 
did  the  size  of  the  tumor  excceil  that  of  a  hen's  egg 
sion  of  the  scalene  muscle  was  required  to  give  more  room 

average  period  at  which   tlie  ligature  separated  was  3  ,  .       .„,  „.. 

the  niaximura  96.     The  latter  was  the  remarkalvle  case  of  Dr.  J.  M.  Warreu,  in  wliltl— ^ 
the  subclavian  artery  was  successfuJly  tied  on  tliu  outside  of  the  scalene  uuseles  fo. 
an  aneurism  of  this  vessel  situated  above  the  clavicle. 

All  of  the  12  fatal  cases  were  subclavio-axillary  aneurisms,  and  in  one  partial 
division  of  the  scalene  muscle  was  necessary.     Kight  deaths  were  due  to  hemorrU; 
two  to  coma,  one  to  pyemia,  and  one  to  exhaustion. 

Aneurism  of  the  subclavian  has  also  been  treated  by  the  disLil  ligature,  but  witV-4 
the  most  uaproiuising  results.  Thus,  ligature  of  the  carotid  provetl  fatal  on  tli*  ^ 
fourth  day  in  the  hands  of  .Mr.  IJutcher,  while  ligation  of  the  axillary,  pcrfornuti^^ 
by  Du|uiytren,  Scliuli,  and  Canton,  was  equally  unsuccessful.  In  a  case  of  aneurisi 
of  the  lirst  part  of  the  subclavian,  Petrt^quin  also  tied  the  axillary'  artery.  Tin 
tumor  continuing  to  pulsate,  the  sac  was  puuctured,  and  eight  or  nine  drops  of  t 
solution  of  perchfofide  of  iron  were  thrown  in,  the  brachitwephalic  trunk  Iteing 
compressed  during  the  injection  and  for  ten  niiimtes  afterwards.  The  next  day  alii 
pulsation  bad  ceased  in  the  tumor,  but  the  patient  died  of  hemorrhage  at  the  plac 
of  ligature  twelve  days  after  its  application. 

In  1S38,  Mr.  Liston  secured  the  common  carotid  and  tbe  first  portion  of  the  su 
elavian,  in  a  tailor,  thirty-one  years  of  age,  in   whom  gnlvnno-puncture  had  heea 
unsuccessfully  emjiloyed.     r>eath  resulted  from  hemorrhage  on  the  thirteenth  da)- 
In  a  case  of  traumatic  subclavian  aneurism,  from  a  bayonet-thrust  at  the  battle  ot 
Magenta,  in  a  dragoon,  aged  twenty -one  years,  Cuvellier  performed  a  similar  opcr 
lion,  followed  by  fatal  hemorrhajre  on  the  tenth  day. 

It  thus  appears  Ihnt  llie  treatment  of  siiliclavian  nnenrism  by  the  ligature  is  rooe^ 
unsatisfactory.     Of  .Vi  ciises,  4:!,  or  82.C.1I  per  cent,,  proved  fatal,  the  only  suecessfiJ 
i»siii's  liaving  been  obtained  from  the  proximal  ligation  of  the  second  or  third  iwrllot^ 


ny  aneurism,  and  in  no  case    j 
In  two  instances  pjirlial  divi- 
room  for  the  operation.     The^ 
12  days,  the  minimum  1.5,  aix^i 
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of  the  nrter>'.     Under  these  circumstances  it  is  qnestion.nlile  whctlicr  lii^ature  of  the 
iunoininatc,  or  of  the  first  portion  of  tlif  siil)i'laviiio.  shoiiM  1k"  ii.'|ii,'atc<L 

Mr.  George  U.  Porter,  of  Ihililin,  in   IXf',7,  tifntcd   ntisuwtss fully  t\  case  of  anen- 

risin  of  the  right  sulM-hivijin  urtcry  liy  aeuprt'ssun*  of  the  nxslhuy  artery,  foUoweil, 

{at  tlie  end  of  about  Jive  weeks,  hy  direct  pressure  of  the  riinouijnaie  artery,  death 

[occurriug  teu  days  after  the  latter  o]»erHtion,  from  secoud.ary  hemorrluige  caustd  by 

slight  gangrene  oi  the  veasel  at  tlie  site  of  tlie  compression. 

Benefit  may  oecasjoiially  arirte  in  siihelaviaii  auenrism  from  manipttltilioTi  of  the 
tumor,  as  practised  liy  Fergusaon ;  some  of  the  clots  detached  in  the  operation 
may  accidentally  find  their  way  into  tlie  distal  extremity  of  the  vessel,  and  tlma 
occlude  its  califier  along  witli  the  interior  of  tlie  aneuiismal  sac.  In  a  dise.ise  bo 
des|)erate  as  this,  in  wiiich  every  expe<lietit  hitherto  devised  has  been  tried  in  \'ain, 
any  suggestion  that  holds  out  the  leant  poasilde  chance  of  relief  is  worthy  of  trial. 
Of  six  cases  that  were  suhjected  to  this  mode  of  treatment,  two  died,  one  was  nnsiic- 
ce-ssful,  and  three  recovered,  the  latter  having  been  reported  by  Fergnsson,  Little, 
and  Pemberton. 

Compression,  whether  digital  or  mechanieal,  proximal  or  distal,  of  the  artery  lead- 
ing to  or  from  the  sac,  has  been  attempted  in  several  instances,  but,  from  the  ililliculty 
of  ap|.ilying  and  maintaining  pressure,  it  has,  with  one  exception,  been  uiiifurndy 
attended  with  failure.  Mr.  Poland  has  narrated  a  case  of  subclavian  aneurism,,  of 
the  size  of  a  filbert,  occurring  in  a  inau,  forty-four  years  of  age,  cured  liy  digital 
c«>mpression  of  the  artery  on  Ihc  cardiac  side  of  the  tumor,  the  thundi  having  been 
place<l  over  the  vessel  at  the  outer  border  of  the  scalene  nniscle.  Jt  was  kept  nj)  for 
uinety-six  hours,  with  a  few  minutes'  intermission,  when  the  tumor  was  inmlt  harder 
and  smaller,  although  it  still  pulsated  slightly.  At  the  expiration  of  u  week  tlie 
pulsation  had  ceased,  and  the  tumor  subsequently  entirely  disapjjeared.  The  course 
of  the  artery  was  hiyh  above  the  claviele,  having,  proliahly,  been  lilted  up  by  a  cer- 
vical ril),  which  thus  afforded  a  good  point  for  counter-pressure. 

i      Moderate  direct  compression  of  the  sac  has  been  successfully  employed  in  four 

I  instances,  collected  by  Mr.  Poland,  and  is  worlhj'  of  more  extended  trial.     In  two 

cases  in  the  hands  of  Dr.  J.  M.  Warren,  too  far  aflvaiiced  for  ligation,  a  cure  was 

eftected  by  direct  compression,  aided  by  the  a]>plication  nf  bugs  of  ice.     The  tumor, 

in  one  of  the  cases,  suppurated  and  partially  discharged  its  contODts. 

Galvano-puncture  has  etfecteil  one  cure  in  four  cases,  but  this  nio<lc  of  treatment 
is  too  dangerous  to  deserve  imitation. 

Injection  of  the  sac  with  coagulating  fluids  has  been  practised  at  least  three  times. 
In  the  ca.se  of  Dr.  Mott,  immediate  death  ensnefl.     The  case  of  Pelre<|uin,  above 
I  referred  to,  was  a  failure,  while  the  third  ease  terminated  fatally  from  hemorrhage. 
I      Finally,  amputation  of  the  arm  at  the  shoubler-joint,  witli  distal  ligation  of  the 
i  axillary  artery  on  the  face  of  the  stump,  may  lie  resorle<l  to,  as  originally  suggested 
by  Fergusson,  and  successfully  practised  by  8peiice,  in  IS(!4.     The  |»atient,  an  engi- 
neer, thirty-three  years  of  age,  left  the  hospital  on  the  forly-foni  th  day  in  excelivnt 
health,  but  four  years  subseipienliy  deatti  ensued  from  supposed  internal  aneurism. 

Arlerio-oenoun  aneurism  of  the  subclavian  artery  is  extremely  uncommon.  Sanson 
met  with  an  example,  the  result  of  a  bullet  wound,  and  Hanoi  Larrey  has  recorde<l 
two  eases.  pr<»diiced,  respectively,  by  a  sabre-thrust  and  gunshot  injury.  In  none  of 
these  cases  did  the  tumor  give  rise  to  serious  iuconvenieucc. 

ANKURI8M  or  THE  TR.A,N8VEBSE  CERVICAI-  ARTERY. 

A  case  of  aneurism  of  this  artery,  the  only  one  of  which  I  have  any  knowledge, 
was  reported,  in  iStiH,  by  Mr.  Pick,  in  the  Transactions  of  the  Pathological  .Society 
of  Lon<lon.  The  tumor,  situate*:!  on  the  left  side  of  the  neck,  just  al)ove  the  clavi- 
cular origin  of  the  sterno-mastoid  muscle,  was  of  the  size  of  a  walnut,  soft  and  fluc- 
tuating, with  forcible  pulsation,  and  a  peculiar  upheaving  of  the  entire  mass  as  if  the 
sac  lay  merely  over  an  artery  instead  of  forming  a  component  part  of  it.  There  was 
ftcjircely  any  audible  bruit.  The  tumor  took  its  rise  close  to  the  origin  of  the  trans- 
verse cervical  artery,  which  in  this  instance  came  off  directly  from  the  subclavian, 
and  not,  as  is  usually  the  case,  from  the  thyroid  axis.  It  rested  upon  the  sniK'lavian 
vessels,  was  partially  covered  by  I  he  clavicular  attachment  of  the  sterno-mastoid 
mnsole,  and  was  completely  IHIcd  with  a  firm  semitrau'^parcfit  cJot,  intimately  adhe- 
rent to  the  walls  of  the  sac,  but  without  any  laminated  arrangement.     All  the  coats 
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of  tlie  artery  seemed  to  liavc  liten  involved  in  the  nitcumm,  the  communication  l«- 
Iween  Ihcra  having  been  (.'stiiblislied  \>y  A  small  orifiLC.  The  pAtiunt  wiid  a  wjHut. 
forty-Bvtf  yeuis  ol"  age,  recently  disolmigcd  from  the  army,  and  the  tumor  had  Ipifu 
noticed  for  the  lirst  time  only  thixe  weekb  before  death,  whieh  wiis  caused  by  |jlitliisiv 
Direct  pressure  with  a  \ku\  and  bandage  was  kept  up  for  some  time,  after  whiih  itxlinr 
was  dailv  ap{ilii.-d  with  inniked  ailvantage,  allliongh  tlie  ptilsatiou  uud  the  upheaving 
appcariiQoe  conliuued  to  the  last.     The  diagnosis  was  olisuurc 

ANEUBISM  OF  THE  AXILLABT  ABTEBT. 

Aneurism  of  the  axillary  artery  is  less  frequent  than  that  of  the  suhclavian.  In 
3R4  preparalions  of  aneurism  in  the  London  nnisenms,  examined  by  Mr.  Crisjs 
incluiling  241)  nf  the  aorta,  the  axillary  artery  was  all'ecled  onij-  in  8.  In  o.tI  ca*es 
analyzed  l)y  him  from  ditlerent  Hont'ccs,  inuluUiug  234  casus  of  aneurism  of  the  aorta, 
18  only  were  of  the  axillary  artery. 

The  disease  is  most  frequent  in  men,  between  the  ages  of  thirt\'-five  and  fifty.  I( 
is  very  often  of  traumatic  origin.  In  an  instance  recorded  by  IJoux  It  was  cauwd 
by  the  pressure  of  an  exostosis.  Tlie  volnme  of  the  tumor  ranges  from  an  •.;;::  [« 
that  of  a  child's  head,  the  average  being  that  of  a  fist.  Arterio-veuous  aueuiiam  <A 
the  axillary  vessels  is  very  uncommon. 

SijmiJioins — The  syniptoms  <jf  axillary  aneurism  are  generally  so  well  marked  m 
to  render  it  impossible  to  mistake  ihuir  character.     When  the  disease  arises  sjxmia 
neotisly,  or  witliout  any  assignable  cause,  it  may  exist  for  several  mouths  without 
attracting  any  particular  notice,  and  the  same  thing  occasiounlly  occurs  when  it 
results  from  external  violence,  as  a  blow  or  strain.     Oeuerally,  however,  tlie  Itnnor 
rapidly  augments  in  bulk,  and  produces  such  a  train  of  phenomena  as  to  lead  at  once 
to  its  detection.    Of  these,  one  of  ttic  earliest,  and  at  the  same  time  most  unpli 
is  the  sense  of  fatigue  or  uneasiness  in  the  alfected  part  arising  from  the  pres- 
tlie  axilbuy  plexus  of  nerves.     This  symptom  is   usually  suceepded  in  a  few  ivccK;, 
sometinjes,  indeed,  in  a  i'ew  days,  l>v   a  feeling  of  pain,  which  is  always  in  direct 
ratio  to  the  size  of  the  aneurism,  being  comparatively  slight  when  it  is  small,  iimi 
more  or  less  intense  when  large.     Nor  is  the  ]miii  conQned  to  the  site  of  the  disi-iisr 
in  most  cases  it  radiates  from  it,  as  from  a  common  centre,  in  different  dirccli<ni>, 
outwards  into  the  shoulder,  downward*  along  the  arm,  and  ujjwards  into  the  neck, 
Pressure,  severe  cnnghiiig,  tlie  recunibL-iit  jto^lure,  and  tlie  weight  of  the  limb,  grcail.v 
increase  it.     Numbness  of  the  shoulder,  chest,  and  arm,  is  another  symptom  whiih 
generally  nmnilVsts  itself  at  an  early  period  of  the  disease^  and  is  never  absent  wliea 
the  tumor  has  acquired  considerable  magnitmle.     It  is  always  very  distressing  to 
patient,  is  greatly  aggravated  by  pressure  on  the  swelling,  and  commonly  extends 
the  ends  of  the  lingers.     Indeed,  it  is  here  that  the  sensation  in  question  is  o 
most  keenly  felt. 

The  pulsation  of  the  tumor,  at  first  faint  and  scarcely  perceptible,  becomes  v 
distinct  during  the  jnogress  of  the  disease,  so  that  it  cannot  only  be  felt  by 
lingers,  but  Ncen  at  u  considerable  distance ;  sometimes,  indeed,  ten  or  twelve 
from  the  iJiUieut.     On  applying  the  ear  or  the  stethoscope  to  the  tumor,  the  blooi 
found  to  rusb  into  it  with  more  or  less  vitileiice,  producing  a  peculiar  thrill,  or  wl: 
zing  noise,  synchronous  with  the  contraction  of  the  left  ventriele  of  the  heart, 
the  early  stage  of  the  disease,  the  swelling  is  soft  and  elastic,  and  may  reailily 
em|Jtied  by  pressure ;  by  degrees,  however,  it  becomes  firm,  tense,  and,  in  givat  in 
sure,  if  not  entirely,  iiuompressible.     In  some  cases,  esi>ecially  in  those  attcini 
with  great  enlargement,  there  is  considerable  diminution  of  the  temperature  of  ^T^ 
allcctetl  lin^b,  with   indistinctness,  if  not  entire  absence,  of  the  pulse  at  the  wrHW~ 
more  or  less  cough,  dyspntea,  and  shortness  of  tueathing.     Oeeasionally  the  pu- 
is fnlly  as  strong  as  in  the  other  arm,  but  irregular  or  intermittent,  losing  8eTO=^ 
stn^kes  in  a  minute. 

In  addition  to  these  symptoms,  there  is  always,  when  the  swelling  is  Inrge^ 
\uiu-h  disphueinent  (jf  the  clavicle  as  to  reniler  it  difficult,  if  not  imixissible,  in  i—^i 
Linguish  till-  pulsation  of  the  subclavian  artery,  the  vessel  l>eing  deeply  buried  In'h"*^  "^ 
and  below  the  bone.     In  some  instances  the  collar-bone  has  been  foun<l  to  I 
siderably  imlicdded  in   the   tumor,  or  partially  removed   by  absorption.     A 
symptom,  wliieli,  from  its  frcipiency,  espi-iially  in  the  latter  stages  of  the  il 
requires  mention  here,  is  the  swelling  of  the  atTected  limb.     This  varies  in  di- 
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different  cnses,  often  extends  from  the  Bhouldor  to  tbe  ends  of  the  fingers,  ami  i-i 
usually  of  an  a'dematons  clianu'ter,  |>itlin<j  iindir  [fressure,  and  becoming  ajfgruvated 
l<y  the  dependent  jiositlon  of  tlie  part.  When  thus  all'eeted,  the  nitistlea  luse  their 
contractile  power,  and  the  motions  of  tlie  extremity  are  iMoportionutely  impaired, 
or  entirely  annihilated.  Sometimes,  again,  owinj^  to  the  great  magnitnde  of  tlie 
tumor,  the  patient  is  nrinhle  t**  approxitnale  the  lindi  to  the  side  of  tlic  chest.  Fi- 
nally', tLere  is  another  phc(ii»nu:-noii,  wliieii,  as  it  is  almost  invariably  present  in  the 
latter  stages  of  axillary  anenrii>m,  I  am  disposed  to  regard  as  pathugnonionie.  I 
sUude  to  tlio  peenliar  altitude  of  the  patient,  arising  from  the  constant  inelimittoti 
of  the  head  towards  tlie  alfected  .side,  and  tlie  manner  in  whifh  he  su[>|Hirtw  the  eor-* 
respondint;  arm  ;  the  object  of  bolli  being  evidently  to  prevent  tbe  tension  w!iii:h 
uould  otherwise  be  caused  iu  the  tmnor.  I'ndur  tliCHe  cireumstanees,  too,  tlie  coun- 
tenance wears  an  anxions  and  distressed  a]'pearanee,  and,  as  tiu!  system  always 
deeply  sympathizes  with  the  local  afreelion,  there  is  more  or  less  derangement  of  the 
general  healtli. 

When  the  tumor  is  uniiaually  bulky,  it  will  necessarily  greati}'  encroach  upon  tbe 
clavicle,  forcing  it  upwards  into  tlie  neck,  an<l  at  the  same  lime  exerting  severe  pres- 
sure upon  the  subclavian  artery,  perhn])s  so  much  as  to  render  it  dillicult,  if  not 
impossible,  to  distinguisli  the  [nilse  at  tlie  wrist. 

Diagnosis. — Notwithstanding  tluit  the  symptoms  of  this  disease  arc  usually  well 
marked,  sometimes  tumors  of  this  <le.«cription   have  been  opened  under  the  belief 
that  they  were  abscesses.     For  snch  an  error  no  apnlogy  tan  be  olfercd.    Still,  eases 
occasionally  present  themselves,  tliougli  very  rarely,  in  which  it  is  extremely  dilli- 
cult, at  first  sight,  to  distinguish  Ijetween  this  and  other  swellings  in  the  ftrm|)it 
or  Kubclavieular  region.     Enlarged  lymphatic  glands,  ailijiose  tumors,  or  eueeplia- 
loid  growths,  for  example,  if  they  chance  to  lie  along  the  course  of  the  axillary 
niicry,  might  have  its  pulsation  imimrled  to  them,  and  tlius  create  some  douLt  in 
regard  to  their  real  eharaeter.     Umler  such  circumstance's,  the  facility-  with  which 
the  mass  can  l>e  elevated  or  rernoved  from  the  vesstl,  tlie  absence  of  the  peculiar 
\^'hizzing  sound,  previously  allndeil  to,  as  being  generally  present   iu  anenrisnial 
tli-sease,  the  slight  pain  and  numhuess  in  the  i)art  and  iu  the  corresi>onding  limb,  the 
continuance  of  the  swelling  on  the  application  of  pressure  to  the  snbehiviati  artery, 
'  and,  above  all,  the  history  of  the  case,  will  generally  be  sufficient  to  establisb  the 
diagnosis. 
1       In  this  disease  the  tumor  may  be  situated  eitlur  immediately  below  the  claviele, 
'  or  in  the  axilla,  properly  so  called.      In  the  furi:ier  rase,  it  may  not  only  elevate  llie 
'  clavicle,  but  extend  up  into  the  neck,  beneath  the  bone,  as  far  as  tlie  outer  border  of 
'  the  scalene  muscles.     In  the  latter,  it  has  been  known  to  reach  some  distance  down 
the  arm,  so  as  to  compress  the  brachial  artery  and  nerves,  and  prevent  the  approsi- 
j  mation  of  the  limb  to  tbe  side. 

Proffnimi:!. — ^Vxillary  aneurism  occasionallj'  undergoes  spontaneoua  cure,  as  in  the 
1  Instances  reported  by  8.  Cooper  and  Breschet.     Such  an  occurrence,  however,  is  ex- 
tremely uncommon.     Most  generally,  the  disease,  if  left  to  itself,  terminates  fatally, 
leither  by  rnplure  oF  the  s.ic  ami  exhausting  hemorrhage,  or  by  gaiigrem-  of  the  limb, 
j  Sometimes,  thmigh  rarely,  tlie  tumor  destroys  life  by  inducing  caries  of  the  ribs  and 
]>crforatiou  of  the  pleura,  followed  by  an  escape  of  its  contents  into  the  cavity  of 
'  the  chest.     In  a  case  narrateii  by  Mr.  Guthrie,  it  was  ascertained,  on  dissection,  that 
[the  aneurism  had  forced  its  way  into  the  rigJit  side  of  the  chest  by  the  deslrneti<ni 
I  of  a  portion  of  the  fii>t  five  ribs,  and  had  contraeted  adiiesions  to  the  upper  lolic  of 
I  the  lung,  into  which  it  had   gradually  opened   and  discharged  its  contents,  the  man 
\  having  spat  lilo^id  more  or  less  profusely  for  several  weeks  prior  to  hj.*i  death.     In  a 
I  similar  case  mentioned  by  Ur.  Neret,  of  Nancy,  an   aneurism,  .'dM)ut  the  size  of  a 
I  large  chestunt,communicalcd  wilh  a  cavity  of  the  volume  of  the  liead  of  a  new-born 
infant  in  the  up|K.'r  part  of  llie  leil  lung.     The  man  had  been  admitted  into  the  hos- 
pital on  account  uf  hemoptysis. 

Trvalnnnt. — The  only  remedy  for  tliis  disease  is  ligation  of  the  sulxlavian  artery, 
and  the  sooner  this  is  done  the  more  likely  will  it  be  to  succeed.  The  oiieraticiu, 
however,  should  not  be  declined,  even  although  gangrene  of  the  sac  has  idready  com- 
menced, provided  there  is  noihing  else  to  forbid  it.  I  am  not  aware  that  aneurism 
of  the  axillary  arhTy  has  ever  been  cured  by  compression,  nor  is  this  sin'[irisiiig 
trbcn  we  reOcct  u])OU  the  difficult}'  of  approuchuig  the  subclavian  umler  such  eir- 


CRAI-. 

cunistances,  and  nlso  llie  prnximity  of  llie  asillary  plcxim  of  nerves,  which  could 
liniilly  be  inducetl  to  brook  siith  an  attt-rapt  for  a  sulliviout  k*«^lli  of  timctojjro- 
(luce  any  good  eflect.  If  tile  procedure  is  ever  admissible,  it  will  be  in  those  c»^ei 
wliere  the  tumor  is  uncomniuiily  small,  and  the  subclavian  more  than  ordinarily 
supL'ffieial.  The  vessel  tuiyht  tliun  be  readied  and  ftucfc&tsfully  compressed  e\\\\vt 
by  the  finger,  the  handle  vl'  u  key,  or  the  insirimieiit  delinoatod  at  p.  53i»,  fij.  !''». 
If  the  parts  were  very  tender,  the  patient  misrht  be  kept  gently  iindcr  tli 
of  chloroform  while  the  necessary  pressuie  is  maintaine<.I,  just  as  the  <i 
occasionally  bliuits  the  sensibility  or  the  female  for  many  hours  together  in  pro- 
'traded  ami  paiuftil  labor. 

Mr.  Syme  laid  o[icn,  with  complete  success,  n  spontaneous  aneurism  in  this  regi 
turning  out   its  contents,  and  tying  the  asillary  artery  above  and  below  the  puirt 
of  communication  with  tlie  sac.     As   a  racans?  of  salety,  the  subclavian  was  coi 
presned  by  the  fin«;er  of  an  assistant  against  tlic  llrst  rib,  through  an  incision  in 
neck  wliii.h  divided  the  skin  and  fascia.     By  this  procedure  the  circulation  was 
effectually  controlled  that  there  was  hardly  any  hemorrhage.     Few  operators,  nnl 
possessed  of  the  most  consinnmatc  skill,  wonld  be  willing  to  inntate  the  example 
the  Edinburgh  surgeon,  or  not  prefer  the  ligation  of  the  subclavian  artery  on  the 
outride  of  tlyj  sfakue  muscle. 

Mitrlalihj. — Of  27  cas«'S  of  axillary  aneurism,  which  I  Analyzed  in  1841  iu  the 
We8t«^!rn  Journal  of  Medicine  and  t^iirger}',  iru-hnling  one  of  my  own,  for  which  the 
subclavian  artery  had  been  tied,  17  recovered  and  10  died,  ihalli  occurring  from 
third  to  the  thirtidh  tlay,  either  from  hemorrhage,  gangrene  of  the  arm,  ulcerati 
of  the  artery,  pericarditis,  pleurisy,  or  pneumonia.  In  one  case  it  was  caused  by 
effusion  into  the  brain,  and  in  another,  my  own,  by  rupture  of  the  aiicurismal  eac 
into  the  thoracic  qavHy.  In  the  tables  of  Dr.  Xorris,  showing  the  mortality  in  09 
cases  in  which  the  subclavian  artery  was  tied  for  aneurism,  including  9  of  wonnds 
of  the  axillary  artery  and  2  of  tumors  not  aueurismal,  although  supposed  to  be  eo 
at  the  time,  ;:if>  recovered,  and  33  died. 

According  to  Professor  I'arker,  the  subclavian  artery  has  been  ligate<l  81  times, 
with  2'.i,  or  .S5.H(J  per  cent,  of  deaths,  for  idio]tathic  and  traumatic  axillary  aw 
risms.  Of  57  idiopathic  cases,  21  died,  -vvhile  of  24  traumatic  eases,  8  prov«xl  fa' 
Le  Fort  has  coUeeted  97  cases  of  ligature  of  the  third  portion  of  the  subclavi.no 
for  woumls,  or  for  ditl'used  and  circumscribed  aneurisms  of  the  axillary  artery.  Kx- 
eluding  the  wounds,  there  were  !sO  deligations  for  aneurism,  with.  29  deatiis,  or  a 
mortality"  of  3t>.2fj  i)er  cent.,  which  corrL'.sponds  very  closely  with  the  results  obtained 
by  Parker.  Of  the  80  cases,  9  were  examples  of  diffused  aneurism,  with  6  deaths,  and 
71  examples  of  circumscribed  aneurism,  of  which  24  died. 

In  three  of  the  ca.ses  mentioned  in  my  pajier,  the  subclavian  was  secured  on  th<* 
tracheal  side  of  the  tumor,  and  all  i)roved  fatal.  In  one  of  the  cases,  that  of  Mr. 
Colles,  the  ligature  was  not  tightened  till  the  fourth  day  after  the  oiteratiou,  owln^ 
to  the  supervention  of  excessive  dyspnoea  and  cardiac  oppression. 

In  my  own  ease,  a  trautnntic  one,  the  tumor  burst  at  the  end  of  the  twenty-6ixtlk«i 
day  after  the  o|)eration,  discharging  its  contents  into  the  right  thoracic  cavity,  niJ<r 
thus  causing  fatal  jih'uritis.  The  patient,  a  man  thirty-six  years  of  age,  was  suU 
deuly  seized  with  inti'nsc  jwin  in  the  chest,  whicli  was  particularly  severe  at  the  b; 
of  the  right  lung,  from  which  it  extended  over  towards  the  stemnni,  on  tl»e  o\ 
hand,  and  up  towards  the  axilla,  on  the  other.  The  respiration  was  hurried,  lal 
rious,  and  fifty-six  in  the  minute;  and  the  pulse,  which  was  quick  and  tense,  rosetfi 
rapidly  to  one  hundred  and  forty.  Two  days  after  the  accident,  the  patient  expe— i 
rienced  a  sensation  near  the  u[)[ier  pnrt  of  the  chest,  as  if  a  fluid  were  passing  fro; 
the  pleural  cavity  into  that  of  the  jineurismal  ssic,  and,  on  carefully  auseultatiD] 
the  spot,  a  plashing  .sound  could  be  distinctly  heard  at  every  inspiration,  the  noi 
resembling  that  produced  l*y  shaking  water  in  a  closed  vessel.  The  respiration  ii 
the  right  lung  was  now  bronchial,  and  there  was  extensive  dullness  on  percussio; 
of  that  side  of  the  chest.  It  is  proper  to  add  that  the  tumor  prior  to  the  oix- 
tion  wa.s  about  the  volume  of  a  large  fist,  and  that  the  ligature,  which  had  beci 
placed  on  the  artery  on  the  external  side  of  the  scdono  muscle,  came  away  on  Ihft 
fouitienth  day.  The  disscdion  revealed  the  following  facts,  the  arteries  having  j»re- 
vi<tiisly  been  injected. 

The  wound  made  in  the  operation  was  completely  cicatrized,  and  the  p«ctoittL 
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niiisclps,  altliongh  somewhat  atlcmiatt'd,  retained  their  nrtlural  npixifirnnee.  The 
fculM-Iaviaii  artery  terminateil  aluiiptly  at  the  otiter  iiiar;^in  of  the  scnleiio  imiSLle, 
wliere  the  ligature  hail  lieeii  {(|>|>lied,  its  ealiher  hfiii<;  <*iiise(l  by  a  mii;>s  of  solkl 
fil>rin,  about  one-third  of  an  im-li  in  lenjitli,  whieh  adhi-ied  lirmty  to  the  lining  mem- 
brane, and  thus  aflorde*?  an  eHeetnal  barrier  to  the  passage  of  the  bli>otl.  Uttween 
Ibis  and  the  thyroid  axi^  t\n:  vt-ssel  was  occn]tieil  by  a  dark  eciagiilum  of  lilood, 
wliich,  as  it  was  unadherent,  was  i)robably  formed  only  a  short  time  lx.'fore  death. 
Beyond  the  seat  of  the  lignlure  the  artery  had  a  rough,  ragged  n(i|>earunee,  and  was 
suffleiently  jiervious  to  admit  of  the  ready  i»as8age  of  a  sundl  jicobe  into  the  ancu- 
rismnl  sac.  Superiorly  tlie  tiunor  waa  overlri|»[)e<l  by  tlie  brnelnal  ph-xtis  of  nerves, 
while  in  front,  at  its  lower  |)!irt,  was  the  sulielavian  vein,  whieh,  besides  being  thrown 
ont  of  its  natural  eotirse,  was  considerably  dindtdslied  in  size.  No  pus  was  any- 
where discoverable,  liie  parts  immediately  involved  in  the  operation  lx>ing  intimately 
Consfdidated  b^- plastic  matliT.  The  aneurisinal  tumor,  placed  immediately  below 
the  clavicle,  was  of  a  conical  form,  and  about  the  voliinic  of  a  intHlerato-sized  orange, 
Ixdng  two  inches  ami  a  quarter  in  diameter  at  its  base.  Its  walls  A'aried  in  thickness 
at  different  points  from  half  a  line  to  the  eighth  of  an  inch,  and  its  interior  commu- 
nicated by  means  of  an  oval  a[ierturo,  one  inch  ancl  three-qtiartprs  in  length  1>y  an 
inch  and  a  half  in  width,  with  tlie  pleural  cavity;  it  was  situated  between  tlic  first 
and  second  ribs,  neurly  equidistant  between  the  sternum  and  the  spine,  and  was  obvi- 
ously the  result  of  ulceration,  indiUH'tl  by  the  pressure  of  the  tumor.  Hoili  ribs 
were  denuded  of  their  periosteuna  immediately  around  the  opening,  anrl  llie  serous 
membrane  had  a  shreddy,  ragged  aspect.  The  aneurisinal  sac  contained  a  few  red- 
dish clots  arranged  in  a  laminated  manner,  and  closely  adherent  to  its  inner  surface, 
especially  at  the  part  corresponding  with  the  apex  of  the  tumor. 

The  right  thoracic  cavity  contained  nearly  three  <)uarts  of  bloody-lookiug  Benim, 
intermixed  with  tlakea  of  lymph  and  laminatetl  clots,  the  latter  of  whieh  were  of  a 
reddish-brown  color,  and  had  evidenti}'  been  originally  Indgcrl  in  the  aneurismal  sac. 
The  pleura  exhibited  everywhere  marks  of  high  inllannnation,  while  the  right  lung 
was  greatly  reduced  in  vidnuK',  from  the  com|ircssion  of  thi^etfuscd  fluid.  The  left 
lung  was  considerably  engorged,  and  at  one  or  two  points  almost  hepatized.  The 
heart  and  pericardium  were  sound.  The  abdomiiitd  viscera  presented  nothing  im- 
tuual.     None  of  the  arteries  were  diseased. 

There  can  be  no  doubt,  from  the  manner  in  which  this  case  terminated,  that  the 
ulceration  whieh  gave  rise  to  the  opening  above  reftrred  to,  and  whieh  finally  led  to 
the  escape  of  a  portion  of  the  contents  of  the  ancMrtsuml  sac,  commenced  jirior  to 
the  deligatiou  of  the  artery,  having  been  produced  by  the  violent  pulsative  action 
of  the  tumor.  Could  such  an  accident  have  been  foresin-n,  I  should  not  have  hesitated 
to  empty  the  sac  to  relieve  the  parts  of  pressure,  objectionable  as  such  a  procedure, 
certainly  would  be  in  ordinary  cases. 

An  instance  of  a  cliaractcr  similar  to  the  above  occurred  in  1823,  in  the  practice 
of  Mr.  IJulleu,  of  England,  and  is  related  in  the  twentieth  volume  of  the  London 
Medical  Ilepusitory.  The  patient  was  a  man,  thirty-six  years  of  age,  and  the  aneurism, 
which  was  of  nearly  five  months'  standing,  also  occupied  the  right  side.  Eighteen 
days  at^er  the  operation,  the  tumor  began  to  increase  in  size  and  to  become  painful. 
Tery  soon  evidences  of  sup[)Hration  apjx'ared,  and  at  the  end  of  a  week,  from  six  to 
eight  ounces  of  bloody  pus  were  ejected  during  a  violent  paroxysm  of  coirghing,  the 
eac  iramediatelv  diminishing  onedialf  in  volume.  A  puncture  being  mndo  into  the 
swelling,  five  ounces  of  a  similar  tlnid  were  discharged,  to  the  great  relief  of  the 
patient.  It  was  now  ap]iarent  that  there  was  r  cavity  Ijt^tween  the  first  and  second 
ribs,  near  their  sternal  extremities,  through  whieh  the  matter  had  found  its  way  into 
the  lung,  and  whieh  now  readily  admitted  air  from  the  latter  organ,  w^hcncvcr  the 
man  coughed,  at  which  time  a  little  also  escajied  at  the  artificial  o[>ening.  T?y  degrees, 
the  discharge  of  mutter  ceased,  the  cough  grew  less  and  less,  and  at  the  end  of  three 
months  the  recovery  was  perfect. 

r»r.  Thomas  (}.  Mfnlon,  of  this  city,  in  18fi6,  met  with  n  case  of  spontaneiAuB  aneu- 
rism of  the  axillary  artery,  in  a  man  fifty-one  j-eari^  of  age,  in  wliich  he  success- 
fully tied  the  subclavian  artery  on  the  left  side,  between  the  scalene  rausclcs,  the 
ligature  coming  away  on  the  eighteenth  day.  Sidiseqncntly,  howcAvr,  the  tumor 
sloughed,  followed,  on  the  forty-tliird  day,  by  violent  and  frequently  recurring  hemor- 
riisge,  and  eventually  by  gangrene  of  the  limb,  necessitating  amputation  at  the 
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shoulder-joint,    Notwitlistauding  these  untoward  occurrences,  the  patient  nuwlc  m 
excellent  recovery. 

Mr.  Erichsen,  struck  with  the  extraordinary  mortality  after  ligation  of  the  suU 
clavian  artery,  in  the  third  part  of  its  course,  for  epontaueous  aiieurisiu  in  the  oxilU, 
determined,  if  puBsible,  to  ascertain  the  eauHe  of  tleuth.  For  this  purpose  hv 
analyzed  48  cases  of  tlie  operation,  of  which  ^2'3  recovered,  and  25  were  fatal.  Uf 
the  latter,  10  i»erished  from  iaiflaiumation  witlnin  the  chest,  6  of  suppuratioi. 
sac,  3  of  hemorrhage,  1  of  gaugrene  of  the  baud  Jiud  arm,  1  of  suppurative  pi. 
ajid  1  of  general  gangrene,  the  caus>e  of  death  in  'd  not  lieing  meulioned. 

The  ten  eases  in  the  first  category  died  of  pneumonia,  or  of  this  disease  andi 
inflammation  of  the  pleura  and  perieaniium  ;  produced,  as  Mr.  Erichsen  swggr-i 
either  by  an  extensiou   of  llie  iuflanimatiou  of  the  deep  cellular  tissue  of  the  irt> 
to  the  contents  of  the  chest,  liy  the  in  ward  pressure  of  the  unenrismal  sac,  or,  la<<tij, 
by  the  iujury  inflicted  <luring  the  operation  upon  tlie  phrenic  nerve. 

Sufipuration  of  the  sac  was  the  immediate  cause  of  death  in  six  cases,  and  it 
occurred  also  in  two  of  the  cases  that  died  of  inflammation  of  the  chest.  Be»i(!e« 
these  fatal  eases  there  were  six  of  recovery,  making  thus  an  aggregate  of  14  cawsj. 
or  a  ratio  of  nearly  one  in  three.  The  period  at  which  the  suppuration  set  iu  varied. 
on  an  average,  from  eight  days  to  fotfr  weeks. 

Hemorrhage  proved  fatal  in  three  of  the  cases,  and  appeared  to  l>o  a  fretpient  cniiw; 
of  deatb  after  sui)i:>yratiou  of  the  sac.  It  may  prix-eed  from  the  distal  oriliee  of  tL* 
artery  opening  into  the  sac,  or  from  one  of  the  large  branches  iu  its  iuunediau- 
vicinity,  as  the  subscajiiilar  or  posterior  circumtlex. 

Gangrene  of  the  band  and  arm  was  the  cause  of  death  in  one  instance  only, 
although  the  disease  occurred  also  in  two  others.  In  Blizard's  case,  in  which  tlu'iv 
was  sloughing  of  the  sac  and  pericarditis,  the  gangrene  was  confined  lo  two  fingir!^: 
while  in  Firodie's  case  it  tn-curred  both  In  the  upper  and  lower  extremities,  tlum 
showing  that  it  depended,  not  upon  a  want  of  power  in  the  collateral  circulation,  u 
iu  the  other  examples,  imt  upon  some  peculiar  stale  of  the  constitution. 

Arterio-ovnouH  aneurism  of  the  axillary  artery  has  l»een  observed  in  two  cases  by 
Larrey,  as  the  result  of  sabre-thrust,  and  by  llni])uytren,  Waltman.  and  Legouol, 
in  consequence  of  gunshot  injury.  The  case  of  Wattman  occurreil  in  IS4.3,  iu  »  msn, 
sixty-two  years  of  age,  in  whiiin  tlje  siilKi-lavian  artery  was  ligtited  in  the  thi 
tion  of  its  course.  A  fatal  termination  ensued  in  the  third  week,  from  Lemc 
In  the  other  instances,  surgical  interference  was  not  deemed  either  necessary  urui- 
visable. 


ANEUUISM  OF  THE  BRACHIAL  AUTERT  AND  ITS  BRANCHES. 

Spontaneous  aneurism  of  the  brachial  artery  and  of  its  terminal  branches,  tbe 
radial  and  ulnar,  is  extremely  uncoinnidn,  for  the  reason,  adverted  to  in  a  pri'viuu* 
section,  that  ossification  and  falty  degeneration  of  the  coats  of  these  ve9s<.>l»  nrc 
of  such  great  rarity  compared  with  the  same  lesions  of  the  femoral  and  its  priijci|«l 
divisions.  In  fact,  I  do  not  believe  that  it  has  ever  lieen  noticed  in  this  couniO"- 
Cases  of  this  disease,  however,  are  mentioned  by  foreign  authors,  among  othtrsliy 
Dosault,  I'alletta,  Flajani,  Pelletan,  and  Scarpa.  Si;ontaneous  aneurism  of  the  ulnar 
and  radial  arteries  is  spoken  of  by  several  w  riters,  but  in  so  vague  a  manner  as  t" 
render  it  dilllenlt  to  determine  whether  the  disease  depended  upon  degeneration  ( 
the  coats  of  the  vi-ssels,  or  nierel^\'  u]»ou  laceration  by  external  injury. 

All  these  arteries  are  subject  to  traumatic  aueurism;  the  brachial,  howeveftj 
much   more  fre(pienlly  invf>lved   than  thi;  nidial  and   ulnar,  and  one  of  the 
common  causes  of  the  occurrence  is  venesection  at  the  bend  of  the  arm,  the  ]mi 
ture  of  the  lancet  establishing  a  communication  lK;tween  the  vein  and  the  artfl 
tltus  giving  rise  to  what  is  called  an  arterio-venous  aneurisuj.     Or,  intstead  of  tt 
the  instrument  may  almost  conapletely  sever  the  artery,  and  so  induce  a  diffu 
aneurism,  not  ojiening  into  the  %-ein,  l>ut  sending  its  content*,  up  and  down,  ovt 
large  portion  of  the  inner  ami  fore  part  of  the  limb.     I^ome  of  these  latter  eases 
occasionally  very  formidablo,  reipiiring  gresit  jmlgraent  and  skill  for  their  suceen* 
management.     A  goo(J  illustration  of  tlie  traumatic  form  of  anourism  of  tbe  bracl 
artery  is  afforded  in  lig.  310. 

An  artprio-vfiiouH  nnnn-iion  at  tlic  beml  of  the  arm  may  sometimes  he  curmli 
systematic  compression  of  tlio  brachial  artery,  at  a  distance  of  live  or  six  inches 


ANEURISM  OF  THE  ABDOMINAL  AORTA. 


779 


the  seat  of  the  disease ;  but,  in  penrrtil,  I  lie  must  oxpwlitioiis  ])l:in 
is  lo  lay  open  the  sac,  turn  out   its  emi tents,  and  tie  the  jirLei y 
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_  uecesaary  to  prevent 
heiuorrhaj^e  from  the  leeurivut  bruiielies. 

Ill  extensive  extravasution  of  Itlooil,  constituting  wh.nt  is 
Usually,  lH>t  improperly,  ealltii  u  (lijf'u.<i'd  anruritnu^  the  hr.nc'hial 
artery  must  L»e  ex[»nsed  at  the  site  of  injury,  ami  lifrnteil  al  its 
cardiau  jmil  distal  extremities.  Compression  is  eomiuonly  iise- 
kas. 

Aueurisms  of  tlic  iihiar  and  rsulial  ai'teries  must  be  managed 
upon  the  same  gem-ral  prineiples  as  those  of  the  brachial  artery. 
Compression  can  rarely  hi;  rcntUTCil  available,  cxce[it  at  the 
wrist,  and  even  here  it  wilt  usually  be  found  lo  be  iinsatisfaetory, 
on  aecount  of  the  dilllt  iiliy  nf  maintaiuiiiif  it  in  a  firm  and 
steady  manner,  lleuee,  the  proper  way  is  .il ways  to  H;iale  the 
aflected  vessel  at  once,  not  waiting  until  tin-  parts  have  beenine 
obscured  by  the  cxtravasated  blood.  As  l><>tli  arteries  are  very 
deep-seated  in  the  upper  and  middle  |>ortinns  of  their  extent,  ren- 
derini^  it  very  dilHenlt  to  exjmse  them,  it  has  been  proposed,  whi-n 
they  are  wounded  in  these  situatiuna,  lo  liijate  the  braelual ;  but 
the  objection  to  this  procedure  is  that,  while  the  rardiae  extre- 
luityof  the  affected  vessel  will  thus  be  closed,  the  distal  one  will 
remain  patent,  an<l  thus  aditut  of  a  contiimauce  of  the  hemor- 
rhage by  the  recurrent  eireuhition. 

A  case  of  aneurism  of  the  lower  part  of  the  radial  artery, 
caused  by  .1  ni|itnre  of  this  vessel  in  an  effort  which  the  patient  made  to  raise  himself 
in  l.)cd  ui>on  his  hands,  has  been  reeordetl  by  Sir  Astley  Cooper.     It  was  promptly 
cured  by  the  application  of  two  lijratures. 

The  symptoms  of  aneurism  of  the  radial  nrteiy  at  the  wrist  are  sometimes  sintjn- 
larly  simulated  by  the  existence  of  a  synovial  cyst  or  ganglion,  immediately  under 
the  vessel,  within  the  sphere  of  its  pulsatifui.  Not  less  ilian  live  or  six  cases  of  this 
kind  have  occurred  in  my  [iraetice,  nnn?t  uf  them  in  ynunjr  females  in  the  lijj^her 
walks  of  life.  The  tumiu*  varies  in  size  frnni  a  marrowfat  pea  to  that  of  a  hazelnut, 
and  is  remarkably  dense  and  firm,  with  a  slight  degree  of  elasticity.  The  artery, 
Btretched  across  it  like  a  tense  cord,  beats  with  great  vigor,  and  ini[»arts  to  the 
finger  of  the  surgeon  the  sensation  precisely  of  an  atieiirism.  The  dccetUion  will 
l>e  much  increased  if,  in  addition  to  this  sensation,  there  is  considerable  pain  in  the 
part,  with  a  feeling  of  stilfness  in  the  joint.  The  diagnosis  is  determined  by  placing 
the  hand  in  a  state  of  forced  flexitm,  which,  by  removing  the  tension  from  the  tumor, 
either  arrests  the  pulsation  in  the  vessel,  or  changes  its  relation  in  such  a  mauuer 
as  to  leail  at  once  to  the  detection  of  tlie  true  nature  of  the  alfection. 

Mr.  rilchcr  met  with  an  instance  of  aneurism  under  the  ball  of  the  right  thumb 
in  a  goldsrriilli,  from  tbo  repealed,  although  slight,  blows  inflicted  with  his  hammer 
in  the  exercise  of  his  trade.  The  disease  speedily  disappeared  after  ligation  of  the 
j  riidial  and  ulnar  arteries  at  the  wrist.  In  a  case  in  the  practice  of  Mr.  Syme,  iu  a 
man  who  had,  at  the  root  of  the  tliuinb,  a  tumor  about  the  size  of  a  flattened  goose- 
berry, all  pulsation  had  ceased  at  the  end  of  twi-nty-four  hours  under  the  pressure 
of  a  small  s])ring  truss  ap[iiied  to  the  vessel  at  the  wrist.  Guatlani  describes  a- case 
of  aneurism  of  the  muscular  eminence  of  the  thutiib  in  a  nnin,  forty-five  years  old, 
which  he  cured  bv  direct  compressiion  after  it  had  been  freely  opened  b}"  a  longitu- 
dinal incision.  Tiie  tumor  was  of  the  size  of  a  commou  apple,  circumscriLed,  tense, 
indolent,  and  unattended  with  pulsation. 


ANEURISM  OF  TDK  ABDOMINAL  AORTA. 

Aneurism  of  tlie  ventral  aorta  is  mudi  more  frequent  in  men  than  in  women,  and 
is  met  with  chiefly  between  the  ages  f)f  thirty  and  fifty.  In  an  instance  recorded 
by  Mr.  Armitage  the  disease  occurred  al  the  age  of  seven  years  an<l  a  half,  the  tumor 
being  situated  ill  llie  bifurcatiou  of  the  vessel, and  death  being  caused  by  the  ru[)ture 
of  the  sac.  The  disease,  whi<-h  is  mncli  less  coinniou  than  anenrism  of  the  thoracic 
aorta,  generally  begins  near  the  ca-liac  axis,  in  llie  form  of  a  sac-like  expansion, 
L'ounected  witli  the  antero-lateral  aspect  of  the  vessel,  and  communicating  with  it 
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by  a  roiiu<lutl  opeiiint:,  from  the  size  of  a  quill  lo  that  of  a  fiiigi^r.  Tlie  Toluinir 
of  the  tumor  is  variablu  ;  in  some  cases  it  may  not  t-xcceil  an  orauge,  while  ia 
otlit'i's  it  may  eqtml  an  ailiilt's  bend.  Its  contents,  at  tlrst  Huid,  soon  Ixvonic 
Boliilifu'ii,  anti  urnuige  llicmsclvca  iu  the  form  of  couuentric  laint'lla'.  the  nntnWr 
and  firrauess  of  whicli  nre  ol\en  very  rcmurkaltle.  The  sac  usnall^•  ini-linvs  R  little 
to  one  side,  generally  to  the  left,  aa  there  is  less  resistance  in  that  direction  tlmu  iii 
tin;  other;  and,  as  it  increases,  it  deriously  encrnuehes  upon  the  ntidoininal  vi-nt-ra, 
nnd  even  upon  the  diaphragm,  esiJecially  wljen  it  is  of  large  hulk  or  situated  hinL 
up.  The  immcdiiit-e  cause  of  the  disease  is  comiuonly  the  fatty,  fibrous,  or  calca- 
reous degeneration  of  the  artery. 

The  symptoms  of  ancuri.sm  of  the  ventral  aorta. resemble,  in  general  terms,  t how 
of  aneurism  of  the  thoracic.  The  pulsation,  however,  is  usually  more  distinct,  vliile 
the  functional  distress  is  less, owing  to  the  more  yielding  character  of  the  abdominal 
visccTO,  and  the  fact  that  the^^  are  not  so  important  to  lite.  The  tumor,  whicli  is 
immovably  lixed,  is  dull  on  percussion,  especially  in  the  flaccid  condition  of  Uie 
bowels,  nnd  gradually  increases  in  size  and  snlitjity  with  its  age.  The  p.'»in,  at  first 
slight,  often  becomes  very  severe,  and  usually  darts  about  in  ditferent  directions. 
It  is  generally  most  \iok'nt  in  tlie  course  of  the  solar,  cut-liac,  and  hvftoenstric 
plexuses,  and  occasionally  assumes  a  decidedly  neuralgic  character.  \Mji-n  the  ver- 
tebra? are  eroded,  the  pain  is  of  a  boring  nature,  more  fixe<l,  nnd  attended  with  « 
greater  amount  of  sympathetic  disturl>ance.  Dyspeptic  symptoms  are  frequently 
present ;  and  respiratory  emliarrassnuMit  invariably  exists  whenever  ibe  nnooriBin 
seriously  encroaches  upon  the  diaphragm. 

The  diagnosis  of  ventral  aueiiiisin  is  sometimes  very  diUlcult.  The  most  reliAble 
considerations  are  derived  from  the  history  of  the  case,  the  sudden  nature  of  tli« 
attack,  the  existcTice  of  a  pulsating  and  gradually  enlarging  tumor,  with  a  distinct 
bellows  sound  hoard  over  the  inferior  ilorsn],  or  tliR  upper  lumbar,  vertebrae,  and  llie 
great  pain  which  is  experienced  in  the  situation  of  the  disease.  The  atfections  wilii 
which  the  malady  is  most  liable  to  bi?  confounded  are,  abnormal  pulsations  of  iLc 
ventral  aorta,  wliethcr  arising  from  anemia,  neuralgia,  or  inflammation  of  its  conts; 
hydatids  of  the  liver;  enlaigcment  of  the  pancreas;  carcinomatous  and  other  tumors 
of  the  omentum,  stonnich,  cohm,  or  mesejitery ;  int^'stinal  concretions:  indurjitpil 
feces;  and  abscesses  of  the  walls  f>f  the  abdomen.  In  order  to  render  theeinini- 
uation   perfectly  satisfactory,  the  bowels  should   be  well  emptied  as  a  preliiniusrv 

ste|i,  when  the  patient  should  lie  place*!  in  the 
horizontal  jjosilion,  with  the  abdomen  rsised 
somewhat  higher  than  the  chest.  In  lhl«  way 
the  tumor  will  not  only  become  more  con- 
epicuous.  but  the  blood  will  rush  into  it  with 
greater  force,  and  thus  produce  tnore  active 
pulsation  and  bellows  sound. 

Although  a  case  of  6[)ontnnoou9  cor«»  of  nil 
aneurism  of  the  nbdomimd  aorta  is  occasion- 
ally met  with,  the  prognosis  is  extrcmelv  nti- 
fiuorable.  The  dis^^ase  almost  invariably 
jiroves  fatal,  <leatli  occurring  either  fi-oni  sht^r 
exhanstiim,  or  from  rupttin-  of  the  sac  l>phin<l 
the  ptritoneum,  or  into  the  i)eritonenm,  the  in- 
testine, liladdcr,  chest,  ki<biey,  or  inferior  vcni 
cava.  The  period  at  wiiich  this  event  takes 
place  varies  from  a  few  months  to  several  yt'nr* 
In  thccase  from  which  the  annexed  cut,  fig.  Sib 
from  Jones  &  Sieveking,  was  taken,  the  aneu- 
rism produced  fatal  compression  of  the  spinal 
cord. 

It  may  be  stated  as  an  interesting  fact,  not 
without  practical  significance,  that  in  e\'ery  c^ne 
of  6iK)ntaneou9  cure  of  aneurism  of  the  aorta  that  has  ever  been  reported  the  patient 
was  in  a  wasted  and  exhausted  condition,  equivalent  to  that  produced  by  the  treat- 
ment of  Valsalva. 

The  (rrafmrnt   in  most  cases  is  mainly  palliative,  our  chief  deix-ndonoe  J»eing 
placed  upon  rest,  a  properly  regulated  diet,  and  anodynes,  in  union  witli  a*-^"'''" 


Fig.  311, 
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orirot,  ami  acetate  of  lenrl.     If  the  patient  is  |ik'thi>ric,  lilood  rn:iy  ofeasmnally  be 
taken  frmn  the  arm,  to  inodernte  the  tnree  <A'  the  tirciilatifiu  and  ti^  sulidiie  pain. 

Wheu  the  Aueiirism  is  siliiuteti  some  jliHtaiice  helnw  the  ilia|iiiraLcm,  and  is  not 
very  large,  ex perieuee  recently  fnrnisheiJ  shows  tiiat  the  case  may  yield  to  lapiiJ  and 
jtersistent  compression  nndc-r  ehlorornrni,  a  rnctlvatl  successfully  prtictiscd  hy  Dr. 
William  Murray,  of  XewcaslIc-on-Tyiie,  in  l«i(4,  upon  a  man  twenty -six  years  of 
age.  A  tonniiqiiet  was  aj>plied  above  the  tumor,  and  pressnre  kept  up  for  two 
hours  without  any  ix>reeptible  change.  Three  days  afterwards  the  pressure  was 
renewed,  with  the  result,  at  the  end  of  five  hours,  of  the  perfect  consolidutioii  of 
the  swelling,  followeil  by  so  rapid  a  cure  that  the  patient  was  soon  able  to  resume 
Lis  occupation  as  a  laborer.  He  f<urvived  t!ie  operation  six  years,  when  he  died  from 
the  etTects  of  another  aneurism  of  the  aorta  situated  too  bijrli  up  for  compression. 
The  dissection  showed  that  tiie  cirenlatioti  witluu  the  aiKloiiien,  after  ibe  cure  of  the 
tumor,  had  been  carried  on  between  the  nndilk-  eolit'  of  iJiu  superior  mesenteric  and 
the  left  colic  of  the  inferior  mesenteric  arteries,  including  the  sigmoid  ajid  lienior- 
rh<ii<lal  branches,  between  the  upper  and  iliu- lumbar,  and  between  the  inferior 
lumbar  and  cirenraiiex  ili:u':  arteries.  The  arteries  concerned  in  niiiiiiLainiii<i:  the 
collateral  circulation  on  the  outside  of  the  a1>domen  were  the  intirnal  maminnry 
and  deep  epigastric,  tlie  hepatic  and  a  liranch  of  the  eiii^nstrie,  and  the  intercostal 
and  the  two  epigastric,  with  the  supcrlicial  and  circumtlex  iliac.  The  superior 
mesenteric  artery  was  as  huge  as  the  aorta. 

The  operation  of  Dr.  Murray,  so  brilliant  and  creditable  in  its  results,  wdl  no 
doubt  at  once  become  one  of  tlio  established  usages  of  surgery  in  n  class  of  cases 
hitherto  regarded  as  utterly  hopeless.  Ligation  of  the  aorta  for  the  cure  of  its  own 
aneurisms  must  always  necessarily  l>e  fatal. 

I  Sir  William  Fergussou,  in  a  case  of  aneurism  of  the  abdominal  aorta,  tied  the 
femoral  artery,  but.  wit^  the  exception  of  a  diminution  of  pulsation  for  one  day,  no 
efleet  seems  to  have  been  produced  on  the  dise.-iso. 

The  aorta  may  be  the  seat  of  voruvue  anrurixia,  caused  by  a  communication  with 
the  vena  cava  from  ulceration.  The  occurrence  is  uncommon.  The  tumor  is  of 
variable  size  and  shape,  compressible,  especially  in  its  earlier  stages,  and  readily 
detectable  by  the  finger.  The  pulsation  is  general!}'  less  distinct  than  in  onlinary 
aneurism,  and  there  is  occasionally  a  loud  whizzing  noise  beard  both  by  the  patient 
and  the  attendants. 

ANEURISM  OF  THE  HEPATIC,  GASTRO-EPIPLOIC,  AND  MESENTERIC  ARTERIES. 

Anenrism  of  these  vessels  has  been  observed  in  a  few  rare  instances.  The  subject 
is  of  interest  chiefly  in  a  diagaostk-  point  of  view.  In  a  case  of  aneurism  of  the 
left  gastro-epiploie  artery,  recorded  by  Dr.  All(?,  death  was  caused  by  the  rupture  of 
tile  sac,  from  inordinate  exertion  in  dancing.  The  iiatient  was  a  young  woman,  in 
tiie  filth  month  of  her  pregnancy,  and  the  abdomen  was  tilled  with  blood,  partly  fluid, 
J)artly  coagulided. 

In  aneurism  of  tlic  gastro-cpipIoie  artery,  as  well  as  of  the  superior  raesetderic, 
the  tumor  is  always  movable,  changing  with  the  patient's  position,  circumscribed, 
more  or  less  glotudar,  ami  accompanied  by  pulsation  as  it  is  pushed  from  side  to 
side.  In  aneurism  of  the  hepatic  artery,  on  the  contrary,  the  tumor  is  fixed.  In  an 
interesting  case  of  this  kind,  recorded  by  Dr.  Stokes,  the  sac  was  bound  down  liy  the 
capsule  of  Glisson,  and  lay  in  close  contact  with  the  biliary  ducts,  which  were 
remarkably  dilated  throughout  the  liver,  forming  tortuous  projections  on  its  peri- 
toneal surface. 

Besides  the  pulsation  which  is  always  present  in  aneurism  of  these  arteries,  the 
pressure  of  the  tumor  upon  the  liver  and  gall-bladder  not  nnfreqnejjlly  causes  jaun- 
dice, while  its  pressure  upon  the  pancreas  occasions  imperfect  duodeiml  digestion, 
as  indicated  by  (he  pain,  flatulence,  acid  eructations,  and  vomiting  some  time  after 
taking  food.     In  a  number  of  the  recorded  cases  trouMesome  hemateniesis  existed. 

In  two  cases  of  aneurism  of  the  trunk  of  the  superior  mesenteric  artery  observed 
by  J.  Arthur  Wilson,  of  Londim,  the  most  prominent  syjuptum  in  one  was  jaun- 
dice, in  the  other  vomiting  of  blood.  IJoth  patieids  complained  of  severe  and  con- 
stant pain  in  tlie  middle  of  the  back,  between  the  shoulders. 

The  great  uncertainty  in  the  diagnosis  of  aneurism  of  these  vessels  teaches  the 
necessity  of  the  mo.st  careful  examination  in  all  cases  of  doubt,  not  only  with  the 
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rflif. 


eye  ami  finger,  hut  tlie  ear.     The  detection  of  various  sounds.  a«  the  bellows,  Hwinj? 
or  purring,  in  connection  with  tlie  existence  of  n  movalile  tumor,  could  wot  fail  to 
throw  important  \\0it  nftoii  the  nature  of  the  cunipluint,  and  thus  protect  the  }ittM 
from  the  fniploj'ineut  of  harsh  and  useless  remedies. 


ANECR18M  OF  THE  COMMON  ILIAC  ABTERT. 

The  history  of  aneurism  of  this*  vesHel  reronins  to  he  developed.     Nothing  sho 
in  faet,  ot  a  (.arefiil  atiidysia  of  the  Aarions  recorded  eases  of  it  can  place  it  in 
true  light.     That  the  disease  is  extremely  uncommon  in  its  occurrence  is  a  i-irc 
stance  which  has  long  heen  ftimiliar  to  surgeons.     The  table  of  Mr.  t'risp  sin>}i| 
only  two  cases  of  aneurism  of  tliis  artery  in  551  cases  of  the  lesion,  as  it  shows  it 
in  different  portions  of  the  arterial  system.     Both  occurred  in  males.     In  one,( 
tiinmr  was  seated  on  the  riglit  side  ;  the  patient  was  a  sailor,  exposed  to  hanl  la 
in  wlinle-tishing;  tlie  aorta  was  tind  hy  l>r.  Murray,  of  tlie  Cape  of  (Jood  Hope,  1 
the  man  liied  twenty-three  liotirs  after  the  (>peration.    In  the  otlier  case,  the  anciir 
also  seated  on  the  right  8i<le,  was  of  a  ftisifonn  slini^e,  and  communicated  with 
common  ilinc  vein.     No  operation  was  performe^l. 

The  following  t.ible  exiahits  tlie  results  id'  seven  cases  in  which  the  ftbdoi 
aorta  hns  been  tied  for  aneurism  of  the  common  iliac. 


,£      Operator.     I>ate.    x 


KEMARKa. 


1  Coojier  1M17    m. 


James 


3  Murray 


I  Monteiro 


6  South 

I 

6  McGuire 


P.  H.  Watson 


1829 


1834 


1M2 


3S      Died  in 
40  hours 


Dipd  in 
3 1  hours 


Died  in 
W  hours 


Died  In 
10  days 


28     Di«l  in 
43  hours 


Diml  in 
11  hours 


Died  in 
tHJ  hours 


Tlic  operfttion  was  performed  fur  aneurism  uf  thr  1^ 
iliac  arti-ry.    Thi'  tumor  was  uf  fimriiious  »lze,| 
extended  four  indies  above  nnd  four  inclip* 
Pfiupart's  iJKanii'nt;  tliy  tlirrad  was  appliwt  (h 
ruiarttTsof  an  iiicli  abovi-  the  I'ifuroition  I'f  thci 
TtiL'  sue  contuiued  au  iuitueu»e  quuntitj'  ul  cl(( 
blwHl. 

There  was  an  pxtemal  iliar  aneurism,  for  wtiicbj 
feniornl  was  ligati'd.     Increasing  in  size,  33 1 
afterwards  tlir  iinrta  was  tit-d.    tTm-  ligaturv  ' 
plied  eleven  linos  above  the  bifurcation  of  the ' 
sei,  and  five  below  the  mesenteric  artery. 

Tiwre  wa.s  an  extensive  aneurism  of  the  fiphf  «'x* 
iiiar.llif  tuiiKir  leni-iiingashiffh  as  th<  . 
mi'Ti'  tliiiii  li:ilf-«ay  acros.s  tlif  lower  i 
dwiHMi.     .Morlifiention  uf  the  limb  w..     ,,,,,.. 
pniailiim;  wh<Mi  the  oprration  wa.s  iMTtunni'd. 
Rort.i  was  tied  alxnit  f<iur  lines  above  its  litfarriti 

A  Inigf  tumor  ociupiod  tlio  lower  part  of  tin-  aliilo 
and  upper  part  of  the  thiRh.  It  wiis  a  simrlowf 
eurisin  of  the  femoral  arU-ry,  oaused  bv  tla-  bur 
of  that  vessel.  The  patient  diwl.  at  tlu-  expimiia 
ten  days,  of  secondary  heniorrhaK«".  from  a  »B 
ojicninj;  in  tlic  vessol  oorrcspondinK  with  thr  knd 
the  liiintiiri',  which  had  In-en  appliiHl  four  ltn«»b 
the  jxiiiit  of  bifurcation. 

The  aiu'iirism  occupied  the  external  and  i'ommonl 
and  was  nt  inmiensp  sizp.  The  lijjnture  was  ajiH 
a  little  above  the  bifurcation  of  the  aorttt- 

The  oixration  wajH  undertaken  with  the  view  of  i 

the  common  iliac,  but  after  if  was  '  

that  the  ancMiristii  involved  the  r 

side,  twith  coDiinon  iliaes.  and  llo 

the  aorta.    The  sae  bunit  duriim  tlie  o|H'tii(i 

out  iiutcli  hemorrhage,  and  a  iiuuture  was  iu 

annmii  Dm-  aorta  at  the  oriidn  of  the  inferfo 

teric  artery,  the  cord,  .is  was  found  after  dimUi,^ 

cludiiiR  the  left  ureter. 

Secondary  hemoirhnjie  after  licature  of  the  cowil 
iliac  nijie  weeks  before  ;  cot  Ihrongh  the  nuytntf 
and  at  the  same  tijiu'  secured  the  external  auii 
lilac  lirauches  <if  the  same  side,  to  prevent 
bleediu}! ;  tlid  well  for  two  days  ;  jk>  furtli* 
rhape;  limbs  repiine<l  their  teniperalurr  »ftrr<. 
tion,  but  it  sank  0^  in  the  affected  Icji  pritir  Ifl  Ah 


It  will  be  perceived  from  the  above  tabic  thnt  the  seven  cases  in  which  th«1 
doniinal   aorta  has  been  tie<.l,  temiiimted  fatally-;  a  result  which  might  uhsurei 
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re  heen  foreseen  hy  the  tlistlngiiished  surgeons  who  ptTformofl  the  opcintion. 
Questiouiilile  as  the  pn>|jrk4y  of  sncli  an  opeiatiun  is,  1  mIiouUI,  I  vniilcss,  be  strongly 
temjiled  to  peifoim  it  if  my  patk'iit  were  plai-cd  in  cirtujiistniu'Crt  prrcliidiiin;  nil 
liope  of  relief  (Vtim  any  otlier  scuiree.  That  this  wns  tUe  feeling  wlijih  prrim[(l«Mt  Sir 
Aslley  Cooper,  in  1H17,  to  lUKlertnke  it,  iiml  wliieli  has  since  jmlueed  others  to  imi- 
tate bis  example,  is  more  tlinn  uroluililc.  rtiuJ  our  only  regret  is  that  tiu'ir  efl'nrts 
trere  not  crowned  with  success.  Wliat  the  effect  might  have  been  if  the  cases  had 
beeu  of  a  more  favorable  natnre  piior  to  surgical  interference  is,  of  courw,  merely 
ft  matter  of  conjecture,  but  it  is  |ierfectly  evident,  from  their  Iiistory,  that  they  were 
all  in  as  desiwrnte  a  condition  as  they  coidd  well  have  been  at  the  time.  The  ttuiior, 
It!  every  instance,  was  of  enorninns  volume,  almost,  in  fact,  n-nily  to  burst:  in  Mr. 
jMurray's  patient  there  was,  besides,  incipient  gangrene  of  the  lower  extremity.  In 
llic  case  of  Mr.  James,  an  error  of  diagnosis  had  been  cninmitted,  which  led,  impro- 
|>erly,  as  was  nfterwards  provi'<l,  to  ligation  of  the  femoral  aitery,  thereby  causing 
the  patient  not  only  much  suHering  but  tlie  loss  of  much  valuable  time,  upwards  ot 
(fonr  weeks  having  elapsed  betwei-n  the  two  operations. 

i  In  jH.'rforroing  tlie  operation,  the  peritoneum  w  as  divided  in  three  of  the  cases,  and 
left  intact  in  four;  in  one  instance,  it  was  opened  to  the  extent  of  luaily  four  inches. 
|{^uch  a  procedure  would  probably  of  itself  have  been  a  cause  of  dealii,  had  the  pa- 
tient survived  tlie  immediate  effects  of  the  deligation  of  the  vessel. 

NThe  CISC  of  Dr.  Monteiro,  the  most  successful  of  all,  is  replete  with  interest,  as  it 
jjublisbes  the  fact  that  the  circulalitm  may  go  on  in  the  lower  extrennties,  after  the 
if  of  blood  in  tlie  abrlomiind  aorta  lias  been  completely  arrested  by  the  ligattire. 
[The  patient  survived  the  deligation  ten  days,  when  he  died  of  secondary  heiuor- 
Thage,  caused  Ity  a  small  niM-rlure  in  the  side  of  the  vessel  corresponding  with  the 
|iknf>t  in  the  thread.     The  dissection  showed  tlnit  the  ]»eritoneuui,  wliicli  hud  not  been 

fut  in  the  o|)eration,  was  perfectly  free  from  intlamniation.  The  aorta  had  been 
igated  fonr  lines  above  its  Itifurcation,  and  an  inch  below  the  inferior  mesenteric 
(nitery.  Tlie  aneurism,  which  was  a  false  one,  had  originnterl  in  n  rnptiire  of  the 
superior  extremity  of  tlu"  femoral  artery,  from  which  the  litood  had  n)a<le  its  way 
^Upwards,  underneath  I'oupart's  ligament,  through  the  intermnscnlnr  cellular  tissue, 
into  the  iliac  fossa,  and  thence  on  behind  the  peritoneum  along  the  posterior  |»nit 
■of  the  abdomen,  as  high  up  as  the  diaphragm  and  liver.  The  common  and  external 
jlliac  alteries  were  invr^lvcl  in  the  tumc»r,  and  were  in  an  iiifiamcd  and  friable  coiuli- 
llion.     The  external  wound  had  nearly  healed. 

t  It  is  worthy  of  remark  that  the  pulsation  in  the  tumor  ceased  imniGdiatcly  on 
itying  the  ligature,  but  returned  slightly  on  the  third  day,  and  became  more  marked 
Uin  the  fourth.  Hemorrhage  sn|K.'rvened  the  day  iKsforc  death.  The  operation  was 
^ollowefl  1)y  coldness  of  the  lower  extremities,  but  in  four  hours  afterwards  this  had 
^)nbBed  otf,  and  the  temperature  rose  a  little  above  the  natural  point.  No  paralysis 
jOf  the  limbs  was  at  any  time  |}resent. 

Mr.  William  Stoke^i,  of  Dnlilin,  in  ]8<'>f>,  lied  the  aorta  with  Porter's  wire  compres- 
sor, on  account  of  an  aneurism  which  involved  the  right  common  iliac,  the  external 
iJiac,  and  the  femoral  arteries.  Tlie  patient,  fifty  years  of  age,  died  in  twelve  hours 
Hfter  the  operation. 

*  Varicose  atieuriam  of  the  common  iliac  arterj'  is  very  uncommon.  Only  a  few 
i»rell-authenticat«d  cases  of  it  are  upon  record.  Of  these,  one  of  the  most  interest- 
ing is  that  observed  by  Mr.  Adams,  of  Puldin,  wliicli  seems  to  have  been  of  spun- 
fcnneous  origin.  The  patient,  who  expired  one  day  within  a  few  hours  after  having 
tnken  a  walk,  had  labored  for  several  years  under  a  tumor  at  the  lower  part  of  the 
plidomen,  accompanied  witli  severe  pain  and  throblving.  The  dissection  revealed  a 
fnHiform  dilatation  of  the  |*rirnitive  iliac,  with  an  opening,  at  one  si<le,  of  the  diameter 
bf  a  goose-tpnll,  with  which  it  communicated  with  the  corresponding  vein. 
(  Jn  a  case  ftbserveil  l<y  Letlaive,  in  a  man,  twenty-two  years  of  age,  the  aneurisra 
^as  cansed  by  the  thrust  of  a  knife  into  the  abdomen,  a  little  below  tlie  umbilicus, 
ilowards  the  right  side.  The  accident  was  followed  by  excessive  swelling  of  the 
lower  extremities,  especially  the  left,  by  groat  enlargement  of  the  veins,  and,  Hiialh', 
hy  the  formation  of  numerous  tronblcKome  ulcers,  from  the  effects  of  which  the  man 
Sevenluallv  [>erJshed.  A  tumor,  extentling  nearly  as  high  up  as  the  bifurcation  of  the 
Borta,  existed  iK'tween  the  primitive  iliac  arter}'' and  vein;  its  walls  were  ossified, 
and  its  cavity  was  partially  tilled  with  fibrinous  concretions.  The  artery  bore  evi- 
dence of  former  injury- 
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ANEUBI8M  OF  THE  INTERNAL  ILIAC  AND  IT8  BRANCHES. 

Aneurism  of  the  internal  iliac,  gluteal,  and  sciatic  arteries  is  veiy  iincomniiih.Mil 
its  history  has  not  been  studied  with  sullicient  care  to  eiinltle  us  to  present  iuiuku:; 
like  a  satisfactory  account  of  it.     Owing  to  the  deep  situation  of  the  foruiurii  ' 
A'cssels,  the  'liagnoHis  of  aneurism  occupying  its  course  would  necessarily  he  ;it; 
with  consi<lerai»lt'  difllcnlty,  and  should  not  be  declared  witiiout  a  good  deal  of  Itseil 
and  I'ircuni.spectiou.     AiieurisTU  of  the  sciatic  and  gluteal  arteries  is  more  fiequeutf 
Inunualic  lh;in  8]>tmt!ineons.     In  fat,  muscular  subjects  the  disease  is  genorally 
ficiilL  of  recognition,  an(i  hence  it  is  not  surprising  that  solid  growths  have  sotnctin 
been  mistaken  t'>n-  it.    Mr.  Gutlirie  and  Dr.  Morton  each  tied  the  iulernal  iliac  artery 
for  u  tumor  which  had  been  taken  to  bo  nnouiisniul,  but  wldch.  after  death,  wnsfou 
to  be  of  an  encepludoid  clmracter,  the  deception  having  been  caused  by  the  circu 
etaitre  of  the  tumor  liaving  received  a  distinct  impulse  from  the  artery.     I  havei 
iiH't  with  aneurism  of  the  pudic  artery,  .ind  am  not  aware  that  the  disease  ha«t'i 
been  olisiTved  in  tins  country.     Mr.  Knchscn  states  that  the  only  instani-eofl 
kind  with  which  he  is  acquainted  is  exhibited  in  a  ]u-eparation  in  tlie  Muiieum  of  1 
College  of  Surgeons  at  Loudon. 

Dr.  (leorge  Fischer,  of  Uannover,h!i9 collected  thirty-five  cases  of  traumatic 
epontaneous  aneurisms  of  the  gluteal  and  sciatic  arteries,  of  which  lhree-foiirth» 
ntfected  the  former  vessel.  They  may  be  distinguished  from  each  otlier  by  iLeJ^ 
seat,  those  of  the  gluteal  artery  being  generally  situated  at  the  upper  border  of  I 
great  sciatic  noicli,  while  uneurisuis  of  the  sciatic  artery  are  situated  nearer  lol 
tuberosity  of  the  ischium,  from  which  they  extend  towards  the  tliigh  or  reach  i| 
the  pelvis.  Laying  open  the  sac  and  ligaturing  both  ends  of  the  divide<l  ve 
have  been  employed  in  sis  instances  of  traumatic  gluteal  aneurism,  with  four  r«cov. 
erics,  one  failure,  and  one  death  from  heniorrhagc.  In  the  6|>outnneous  aneuristns, 
ligation  of  the  internal  iliac  was  performed  in  four  cases,  with  three  recoveries  ami 
one  death,  and  ligature  of  the  common  iliac  in  three  instances,  all  of  which 
Gahano-j)uiicture  was  tried  in  one  case,  but  without  benefit,  while  the  injectioaj 
perchloridu  of  iron  was  followed  by  four  recoveries  and  two  deaths. 

Aneurism  of  tlie  gluteal  and  sciatic  arteries  may  be  treated  by  ligating  the  intefl 
iliac,  or  exposing  the  sac  by  a  fi-ce  incision,  turning  out  its  contents,  and  lyiugl 
vessel  above  and  below.     Such  a  proceeding  woidd,  unquestionably,  be  very  bhx 
but  far  less  luizardous  in  the  end   than  the  deligation  of  the  internal  iliac     U' 
succesijfnlly  practised  Uy  the  bite  Pnvfeasor  Syme. 

The  gluteal  artery  has  l>een  tie<l  nt  least  twice  in  this  country  for  the  cure  of  an< 
rism ;  once  by  Dr.  Duvidge,  of  Baltimore,  and  once  by  Dr.  (Jeorge  McC'lellan. 
tumors  being  of  great  Imlk,  the  incisions  were  obliged  to  be  unusually  large,  miil 
the  loss  of  blood  was  very  profuse.  Notwithstanding  this,  however,  both  p.atieuw 
made  an  excellent  recovery. 


ANEURISM  0?  THE  EXTERNAL  tLTAO. 

Aneurism  of  the  extenial  iliac  is  a  rare  affection.  In  the  table  of  Mr.  CrispJ 
most  ehiljorate  hitherto  furnished,  it  occurs  only  9  times  in  551  cases,  while  the  fenioli 
is  mentioned  (>(»  times,  and  the  popliteal  137  times.  In  3B4  specimens  of  ainruril 
contained  in  the  London  museums,  the  same  writer  found  the  external  iliac  alfwl 
in  7  cnses,  tlie  femoral  in  12,  and  the  popliteal  in  50.  The  nine  cases  analyzotll 
Mr.  Crisp  all  occurred  in  males:  two  between  twenty  and  tliirty.  four  bcf«« 
thirty  and  forty,  one  at  forty,  and  one  at  fifty-six,  the  age  of  the  other  not  l*il 
given.  The  disease  is  most  common  in  hard-working  persons.  One  of  the  worst 
cases  of  it  that  I  liaAc  ever  seen  occurred  in  a  priest. 

The  tumor  in  tliia  disease  may  be  seated  in  any  part  of  the  artery,  but,  in  gent^' 
it  will  be  found  rulher  low  down,  and,  as  it  progresses,  it  manifests  a  tendeiic/j 
pass  umlerneath  Pouparl's  Hgainent  into  the  upper  part  of  the  thigh.  It  usP 
rapidly  augments  in  size,  and  is  eajjable  of  attaining  a  large  bulk,  encroaching  "F 
the  iliac  fossa  and  the  pelvic  cavity,  lifting  up  the  peritoneum,  and  pressing  t'orti 
the  structures  in  the  inguino-femoral  region,  so  as  to  give  rise  to  great  dcforinlj 
in  this  situation.  The  ]uil.sation,  thrill,  and  bellows  sound  arc  usually  very  distil 
If  the  patient  is  very  thin,  compression  of  the  abdominal  aorta  will  airest  the  in<^^ 
inents  of  the  tumor,  and  diminish  its  rolume,  thus  serving  to  distinguish  il  ''■^'^ 
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llher  affections.  The  diagnosis  is,  iieTcrthfless,  not  always  so  easy  ns  miglit  ut 
l«t  appear  Several  casi-s  have  been  re[MirU-d  where  the  common  iliac  firtery  was 
jgnt^  on  account  of  moi-liid  growths,  siipijosed  to  he  anenrismal,  which  uttviwanla 
roved  to  be  of  a  malignant  charai-ttT.  On  thf  other  linnd,  n  tumor  really  aneuris- 
lal  has  oceasitmally  buen  coiilVnindeit  with  one  altogethei-  of  a  ilirfl-rent  charaetor. 
Ilieh  a  mistake  is  most  likely  to  ha[)|ien  when  the  aneurism  is  i>ariiMlly  soliiUluMl  by 
Dagnlation  of  its  contents,  thereby  preveiitinj;  the  peremption  of  |>iilsiition.  It  is 
nly  necessary  to  allmle  to  the  possibility  of  such  aii  ueturrence  in  ortitr  to  put  tlie 
^*ctitioner  npon  his  guanl  in  his  investigations. 

AVhen  an  aneiirisni  of  the  external  iliac  artery  Las  attained  a  considerable  bulk, 
|be  patient  walks  with  extreme  ililtieulty,  and  is  luiuble  to  Hex  the  ihigii  u])on  the 
tclvis.  The  whole  limb  is  eulurgetl  and  anleraatons  from  obstrnet ion  to  the  return 
f  the  ven<»iis  blood,  white  the  presstne  of  the  tunmr  upon  tlie  femoral  nerve  keejis 
||>  constant  |>aiu,  with  a  sense  of  numbness  and  btitlness  in  the  parts  below,  generally 
octending  as  far  down  as  the  foot  and  toes. 

Aneurism  of  the  external  iliac  artery,  left  to  itself,  proves  fatal  in  one  of  three 
rays,  by  ruptnre  and  heuiorrhaj^e,  gangrene  of  the  sac  or  liinli,  »jr  constilutioiiid 
irritation.     Oecasionally  a  spontaneons  cure  oeenrs. 

The  only  remedy  liitherlo  eniployed  in  the  trmfmrnt  (tf  tliia  disease  was  deligntion 
(f  the  artery  leading  to  tlie  tumor;,  the  esteinal  iliae,  when  lUv.  anenrisin  was  situated 
bw  <lown  80  as  to  leave  a  siinicieiiry  of  the  superior  portion  of  the  vessel  iutiict, 
ind  therefore  in  a  euitable  eoiulitiou  for  the  reeeplion  of  the  li^utnre;  or,  wht-n  the 
Suvorse  was  the  ease,  the  comoKni  ilinc,  one  of  the  most  formidable  operations  in 
(urjiery.  I  believe,  however,  that  it  will  be  fun  ml  tliat  the  tumor  may  generally  be 
promptly  obliterated,  especially  in  its  earlier  .stages,  by  coinpreasiim  of  the  iliac  as 
I  passes  over  the  brim  of  the  pelvis;  and,  although  I  am  not  aware  that  this  practice 
tiis  ever  been  ado[»ted,  I  am  the  more  inclined  to  regard  it  as  feasible,  frrmi  the  fact 
Aint  the  externa!  iliac  docs  not  give  off  any  branches,  in  any  portion  of  its  course,  so 
is  to  offer  any  barrier  to  the  process  of  solid iticatiou  of  tlie  contents  of  llie  sac.  The 
ipigastric  and  circnmflex  iliac  arise  just.  a1>ovc  T'oupart's  ligann'nt,  and  could  not. 
^ereforc,  in  any  wise  interfere  with  ttie  cure.  This  mode  of  trcalnu'iit  is  certainly 
imtitled  to  a  fair  trial.  l>igitat  eora|)ression  wrudd,  of  course,  be  [uelerable  to  auy 
jitber,  on  .iccount  of  the  greater  facility  of  its  apiilication 

'  The  result  of  the  Jigalion  of  the  artery  leading  to  and  feeding  the  tumor  has,  on 
Ihe  whole,  }teen  rather  encouraging.  In  the  nine  cases  mentioned  in  Mr.  Crisp's  table, 
(Jie  common  iliac  was  tied  iij  two,  one  recovering  and  the  other  i>erishing  of  hemor- 
rhage on  the  eigtith  day.  In  four  cases  the  external  ilJac  was  Hgated,  and  all  got 
irelL  In  one  instance  both  the  femoral  artery  and  the  abdominai  aorta  were  tied, 
but  the  man  flied  a  few  hours  after  the  last  operation.  One  case  was  cured  spunta- 
Beously,  and  another  recovered  uiuler  compression. 

In  a  remarkable  case  of  tranmntic  aneurism  of  this  vessel,  in  a  seaman,  thirty-one 
fears  of  age,  .Mr.  S^-me,  in  lS('i2,  laid  open  the  sac,  to  the  extent  of  six  inches,  turned 
>ut  a  mass  of  blood  and  fibrinous  clots,  to  the  amcjiint  of  six  pounds,  and  tied  the 
common,  internal,  nnej  extenin!  iliac;  arteries  where  they  communicated  with  the 
llimor.  The  cireulatioti  in  the  imrta  was  controlled  by  a  compiessor  fastoiied  around 
Ihe  alnlomen.  The  edges  of  the  wound  were  united  by  silver  eutMri>«,  covered  with 
Irr  lint,  and  gently  supported  by  a  bandage.  Although  the  ligatures  dropj)ed  off 
►n  the  nineteenth  tlay,  the  patient  remained  in  a  very  precarious  state  until  the  end 
learly  of  the  third  month,  when  so  decided  an  improvement  took  place  as  to  remove 
Ell  doubt  as  to  his  \ilterior  recovery.  A  short  time  after  this,  however,  he  contracted 
L  severe  cold,  from  tlie  efft-cts  of  which  he  soon  died.  The  enormous  tumor,  iirior 
p  this  bold  and  Inilliaut  oi)endion,extenfled,on  the  one  hand,  from  bflow  rou[iart^8 
ligament  consideraV>ly  above  the  umbilicus,  and,  on  the  other,  from  nearly  two  inches 
Ifeyond  the  mirldle  of  the  abdomen,  towards  the  right  shle,  completely  across  the 
ip(i  iliac  region,  so  as  to  overlap  the  crest  of  the  iliac  bone.  Anotlier  remarkable 
(ircumstance  in  the  case  was  the  small  amount  of  sup[)uratiou  that  followed  the 
^|)ening  of  the  sap. 

i  Digital  compression  has  been  tried  in  Severn  1  cases  of  ilio-femornl  aneurism,  but 
>nly  in  one  snccessfnlly — a  ])atient  of  Dr.  Nichols,,  of  New  Orleans — after  an  effort 
fff  thirty  hours.  In  a  similar  instance,  in  charge  of  Dr.  K.  J,  Levis,  a  cure  was 
Effected  with  the  aid  of  ether  in  less  llian  six  hours  by  mechanical  comprcs*ion  ap- 
to  the  external  iliac. 
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Varicose  aneurinm  of  the  external  iliac  nrtery,  an  exceedingly  uncommon  affKliun. 
naaj*  be  caused,  as  the  same  disease  elsewhere,  by  uUeraliou  or  external  injur),  a. » 
stab,  piitiftnre,  or  jijmisltol  wonnd.  The  symjiloms  present  nothing  |ieciiliar.  TLt 
mo8t  iinpoitaiit,  pt^rhaps,  is  the  extraordinary  inirrinj;,  whizzing,  or  whirring  souliI 
which  the  liluod  makes  aa  it  rushes  from  the  diseaseil  vessels  into  tiie  intervtiiiuj; 
sac.  The  tumor  is  capable  of  a«.'tiu,irin|j;  a  large  bulk,  and  it  is  impossihle  aln-HVslo 
ilistin^nisli  it  satisfiutorily  from  an  ordinary  aneurism.  If  compression  fatU,  n«  ii 
will  be  likely  to  do,  the  only  resource  is  ligation  of  the  common  iliac,  as  in  the  inter- 
esting ease  of  ProlV-ssor  JIargrave,  of  Dublin  Although  tlie  patient,  a  Boldier,  forty 
three  years  old,  died  on  t!ie  seventy-tbird  <lay,  the  oi>eration,Bo  far  as  theartcr}'  wus 
concerned,  was  perlertly  successful,  tlie  ligature  having  come  away  nearly  a  uidiilli 
and  a  half  previously  without  a  drop  of  blood.  The  immediate  cause  of  llierljsss- 
trods  result  was  au  enuriuous  abscess  of  the  pelvis,  alti-ndcd  with  bemorrhagc. 


ANEURISM  OF  THE  FEMORAL  ARTERY. 

Aneurism  nf  the  femoral  artery  is  very  common,  allhough  less  so  than  thatoftlir 
popliteal.  In  Mr.  ('ris|)^8  cases,  S.*)!  in  number,  CCi  relate  to  the  femoral  artery. nl' 
which  fil  oecnrred  in  males,  thus  showing  that  the  disease  is  very  rare  in  women. 
The  period  of  life  at  whicli  it  is  most  frequently  met  with  is  from  thirty  to  filly.  Ai 
in  the  other  arteries,  aneurism  of  the  femoral  is  most  common  in  the  laboring  classes 
particularly  in  those  persujis  who  are  subject  to  severe  muscular  exertion  of 
lower  extremities,  causing  a  sitd<len  strain  u])nn  the  vessel.  Instances  tiave 
observed  in  wliit-h  eneli  femoral  arler)'  was  siniuUaneonsly  afTected  with  aneurism, 
ant!  it  occasinnally  Iiapptiis  that  the  same  vessel  has  two  such  tumols  conneclcJ 
with  it. 

The  femoral  artery  is  not  equally  sid>ject  to  aneurism  in  all  parts  of  its  eill 
The  snpeiior  thirrl  sulfers  more  fiec]iienlly  than  the  rest  of  the  vessel,  and  sp 
taneous  aneurism  c»ceurs  here  much  ofltener  than  in  any  other  external  artery, cxo 
tlie  popliteal.  Sailors  are  said  to  be  ]iarti(iilarly  liable  to  the  disease  in  this  situati 
owing,  as  Mr.  Crisp  supposes,  to  the  violent  {lexifjn  and  extension  of  the  thigh  vh 
they  are  obliged  to  make  in  mounting  the  rigging  and  performing  other  lalwr* 
shiplioard.  I  have  never  seen  an  instance  of  spontaneous  aneurism  in  the  Im 
tliinl  of  the  thigh,  and  general  experience  c<^>ncurs  in  declaring  that  such  an  ott 
reiico  is  extremely  uncommon.  In  some  of  the  piiMislu'd  ca^^es,  the  iliseaseisi 
scrilicd  as  ha\  ing  been  femoro-popliteal,  a  term  evidently  intended  to  convej-  tlioid 
that,  the  lesion  involved  both  the  terniiiial  portion  of  the  femoral  and  the  siijK'tlor 
jtortion  of  the  popliteal. 

DiagnoKt's  — The  diagnosis  of  femoral  aneurism,  although  generally  easy,  is  8on 
times  involved  m  so  niiieli  obscuiity  as  to  cause  not  a  little  perplexity.     Tliisi  i«  mO 
es]>ocial]y  the  case  wlieii  the  tuin«>r  is  seated  along  the  middle  or  lower  third  of  the 
thigh,  wiiere  the  artery  is  tiglitly  bound  down  liy  the  muscles  and   apoueuro**. 
Abscesses  and  various  morliicl  growths,  soliil,  semisolid,  or  fluid,  and  inalignaut  a»'l 
noii-malignant,  are  the  alfections  with  which  it  is  most  liable  to  be  conl'ounded; 
it  behooves  the  surgeon,  in  every  caee  of  doubt,  to  institute  the  most  careful 
thorough  examination  before  he  expresses  an  opinion  in  regard  to  its  charftctor.ij 
permits  himself  to  engage  in  any  operative  procedures  tor  its  I'elief.     The  l)est  ili| 
nostic,  unquestionably,  is  the  ell'ect  which  compression  of  the  femoral  artery  exe 
upon  the  tumor,  when  it  is  situated  some  distance  below  I'oupart's  ligament,  orj 
the  ilio-femoial,  when   it  occupies  tlic  superior  jiart  of  the  thigh.     If  the  ttimor] 
aneurismal,  the  conqnession  will  in>t  only  arrest  its  pulsation,  thrill,  and  Itello 
sound,  but,  while  it   is  being  kept  up,  it  will  enable  the  surgeon  to  squeeze  out 
contents,  and  thus  gieally  dimiiiisli  its  volume,  circumstances  wliicb  cannot  poS'ii 
ocimr  when  the  swelling  is  of  a  non-aneurismal  character,  whatever  may  be  its*tr' 
ture  or  consistence..     The  exploring  needle  is  only  to  be  used  in  cases  not  admit'i 
of  discrimination  by  this  method,  and  then  it  sJtoiild  lie  so  fine  as  not  to  cause  lien 
rhftgc  or  excite  inflammation.     It  is  worthy  of  noti',  in  a  diagnostic  point  of  *"* 
thai  the  tumor  in  aneurism  of  this  vessel  almost  invariably  springs  from  its  ant 
surface. 

The  femoral  artery,  in  the  upper  portion  of  its  extent,  is  sometime?  protrtif'f' 
forward  by  a  Ht/noi-inl  hur.m\  situated  liehind  the  ])soas  muscle,  jnst  l»elow  I'oupirl  * 
lisrament.  esneciallv  when  the  nouch  is  inflamed  and  much  distended,  iu  wli'cli  oi*^ 
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|it  will  prolmltly  ret-cive  an  impulse  fioin  tlu*  w^sstl.  t;o  jis  to  fsxiisc  tlip  avrfllinir  to 
iintilnu.'  aneurism.     Tlu-  |)ru[ii'r  wny  lo  'letLM'iiiiiH'  tJic  (li!i<:iiosis  is  to  flt-x  the  lliigli 

upon  llie  pflvis,  ft  proft'diiri'  wliirli,  \>\  tnUinij  oil"  llio  tonsinn  of  ihc  miisfles,  jmts  a 
top  to  tho  pulsation  of  tin*  tumur,  fiinl  tluis  icvi-nls  llic  trtu:  nature  (if*  (lie  disonst'. 
A    nnmlxT  of  li/viphufic  ylntutK  lit-  in  i!h>  u|i]>er   pnrt  of  tlif   tlii;;!),  iinniedijttely 

Ejion   and   around   itie  femoral   arU-iy.      Eiil»r;T,Turtit  of  tlic-si-  ^Iniids  lias  Imm'H   mis- 
iiken  for  aneurism,  an»],  conversely,  aneurism  for  enljirfjement  <A'  the  glniids  ;  Imt  tfie 

fiislory  f>f  the  case  and  a  eareful  examimitioii  of  the  parts  will  generally  promptly 

clear  op  the  diagnosis. 

j     IWias  ab)<vi;ss  occasionally  points  below  Poupart's  ligament,  and  micrlit  he  mis- 

rtaken,  by  a  carelesa  observer,  for  iinenrisni  of  tliis  vessel,  or  of  the  external  iliac. 

Tlie  best  diagnostic  signs  are  the  want  of  pulsation,  tho  soil  and  fluctuatitiff  eharae- 

Iter  of  the  Bwelting,  the  absence  of  diseob>ration  of  the  skin,  and  onr  alolily  to  ellace 

the  swelliiiii;  almost  entirely  vvln-n  the  |)atienr  lies  on  his  back  wit!)  the  thijili  and 

^)elvi3  a  good  deal  elevated.     Moreover,  if  tlierc  Ite  any  pus,  a  dro|)  will  be  sure  to 

follow  the  withdrawal  id'  the  explorinsr  neeilie. 

J'rogregg. — The  course  of  the  aneurism  is  variable.     When  it  is  situated  hi<ih  lip, 

it  is  liable,  in  its  progress,  to  extend  ii|tuards,  and  to  jirojeel  at  leuirth  benealli  Pmi- 

■pnrt's   ligament   into  the   [lelvic  cavily.     When,  on   the  mher  band,  it  invnlvps  the 

(inferior  portion  of  (lie  artery,  it  may  pass  down  into  the  hnm,  and  so  simulate  p'>p- 

fliteal  aneurism.     TJic  swelling  usually  inereascs  rather  rapidly,  and,  in  time,  often 

iepreads  over  a  large  space,  rtitl'using  itself,  in  fact, 

(^widely,  in  consecpience  of  the  giving  way  of  the  Fig.  312. 

jtwo  inner  tunics  of  the  artery.     When  tlds  ia  the 

case,  the  limb  below  the  seat  of  the  tumor  lM>come9 

'greatly  enlargerl  and  tedeumtous,  from  obstruction 

'to  the  return  of  the  venous  Mood,  !ind  the   [latient 

jfonstanlly  complains  of  stifTness,  paitj.  and  iiumlf- 

Hie.<ss  in  it,  extending  generally  as  Itnv  down  as  the 

(feet  and  toes.  In  the  more  advanced  stages  of  the 
disease,  progression  becomes  diflicult  and  llnally 
impracticable,  the  whole  limb  feeling  like  a  dead, 

, heavy  mass.  A  spontaneous  cure  ofcasionally  oc- 
curs, as  in  a  case  from  which  the  adjoining  cut,  fig. 
SIS,  was  taken;  but  most  commonly  the  disea.se 
goes  on  from  bad  to  worse,  until  life  is  destroyed 
l>y   gnngreue,  excessive    suppuration,  hemorrhage, 

jor  constitutional  irritation, 

\  TrrafmcnJ. — The  treatment  of  aneurism  of  the 
sn|>crlicial  femoral   artery  may,  I  think,  generally 

'Itc    sncccssfully    conducted    by    compression,  espe- 

Itially  now  that  onr  means  of  apidyirig  and  legu- 
latins  it  are  so  niiu-h  better  iinderstoud  than  for- 

Imerly.     The  comjtressifin   may  be  made  either  with 

Itbe  finger  or  by  means  of  otic  of  the  numerous  me- 

Ichanicnl  contrivances  before  the  proft-ssion.     In  the 

'case  of  a  negress,  aged  thirly-two,  v>U(>  was  under 

Ithe  joint  care  of  Dr.  S.  W,  Gross  and  myself,  in  1H59, 
on  ncconnt  of  a  large  aneurism  of  the  u|»per  third  of  the  femoral  artery,  the  assist- 
»nt8  succeeded  in  effecting  complete  eoliilificntion  of  the  contents  of  the  sac  in  forty- 
six  hours,  by  digital  cnm|>rcssiti'n  alone.  The  tumor  progressed  most  lavmably,  ami 
in  less  than  three  weeks  after  the  ojieration  the  woman  was  able  to  walk  about  the 
bouse.  In  this  case,  referred  to  in  a  (trevions  section,  there  was  n(^t  more  than  an 
inch  of  space  between  the  an*urismal  sac  and  P<m]iarl\s  ligament,  in  consequence 
of  which  the  compression  was  obliged  to  be  applied  l<^i  the  iliae  artery  as  it  passed 
over  the  brim  of  the  pelvis.  .'Several  instances  of  an  e«]u:dly  gratifying  termination 
have  followed  this  trentmeut  in  the  bamls  of  other  surgetms. 

In  a  ca.se  of  aneurism  of  the  upper  [lortion  of  the  femoral  artery,  in  a  man  tliirty- 
eight  years  of  age,  under  the  charge  of  Pr.  Pnckminster  Hrown,  of  Boston,  in  l«fi3, 
.a  cure  was  effected  by  direct  compression  of  the  tumor  by  means  of  a  pad,  accu- 
rately fitte<l  to  the  swelling,  and  secure<l  around  tfie  |)elvis  by  n  belt,  the  degree  of 
e  lieiric  rcLnilaled  most  of  the  time  bv  two  cannon  balls,  one  of  twelve  and 


^ponlftn«ooa  Cnre  of  »a  Ancnrlmi  of  Iba 
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the  other  of  twenly-roiir  pounds,  each  applied  on  every  alternate  daj-.  The  pnlieitt 
was  confined  to  his  Imtk  for  ten  months, aiul  icljiiued  under  snrveillancc  upwanUnf 
sis  months  longer.  Tiie  tumor  exteiule<l  aA  higli  ui»  as  the  brim  of  the  pchis,  an<i 
was  tliree  inches  and  a  h:ilf  in  diamt'ter.  Full  particidars  of  the  case  are  given  i» 
the  Boston  Mcdiiul  and  Surgical  Journal  lor  .March,  IHGU. 

Several  instances  of  aneurism  of  llie  femoral  artery  cured  liy  flexion  of  the  Uiigb 
n|ion  the  pelvis  have  lately  been  re|»orled,  one,  among  others,  by  l>r.  Huck,  of  N 
York,  and  the  treatment  is  well  worthy  of  further  trial,  especially  in  cjises  of  iw 
standing  and  of  small  size. 

When  compression  an<l  flexion  are  inapplicable,  the  only  resource,  of  course, 
deligation  of  the  art^jry  which  supplies  the  tunmr  with  blood,    The  operation  is  lasitv 
done  at  Scarpa's  triangle  when  the  aneurism  occupies  the  middle  or  lower  third 
the  femoral  artery,  or  even  when  it  extends  up  to  the  inferior  poition  of  this  spi 
provided  the  coats  of  the  vessel  are  sunicicntly  sound  to  bear  the  pressure  of 
ligature.     When  this  is  not  the  case,  or  when  the  tumor  is  situateil  high  up,  n 
Poupart's  ligament,  or  projects  ln-neath  it  partly  into  the  pelvic  cavity,  the  rerni 
usually  adopted  is  ligntion  of  the  external  iliac,  an  operation  which,  although 
devoid  of  risk,  lias  now  Ix-eii  jK^rformed  so  ollen  and  so  successfully  as  to  be  justly 
ranked  among  the  established  resources  of  surgerj'. 

Ligation  of  tlje  external  iliac  is  gonernlly  regarded  as  a  much  safer  ojn'rat ion  tl 
ligation  of  the  common  femoral.  Of  12  ciises  referred  to  by  Mr.  E)richsen,  in  wlii 
the  latter  vessel  was  secured,  under  such  circumstances,  !)  perished  of  second 
hemorrhage.  The  causes  of  this  disaster  are  usually  supposed  to  be  the  great  *lii 
ness  of  the  common  femoral  artery,  ami  the  numerous  branches  that  are  detncl 
from  it  and  the  external  iliac,  rendering  it  thus  very  difllcult  for  a  solid  congulum 
form  abt)ve  the  ligature. 

These  statistics  are  in  striking  contrast  with  those  of  the  Dnl>lin  surgeons 
in  8  cases  of  this  operation,  iuive  not  had  a  solitary  death.    The  first  o|>eralioH 
performed,  in  1840,  at  the  Meatli  Elosfntal,  by  the  late  Professor  William  11.  I'ortefy 
and  the  next  by  his  son,  Mr.  George  II.  Porter,  in  18t>0.     The  vessel,  in  this  situa- 
tion, is  quite  superficial,  and  is  easily  exposed  by  a  short  horizontal  incision,  half 
inch  below  Poup.Trt'a  ligament.     The  femoral  vein  lies  at  its  inner  side,  and  is, 
course,  carefully  avoided. 

During  the  past  five  years  the  old  operation  of  opening  the  sac,  and  taking  up 
ends  of  the  vessel,  has  been  successfully  perforujed  by  .Mr.  liirkett  and  Mr.  Coi 
Forster  on  account  of  rupture  of  the  sac,  and  by  Mr.  John  tJay  in  a  case  in  wli 
the  sac  was  iterCect.     In  the  first  two  instances  the  circulation  was  controlled  bj 
alHlominul  tourniquet. 

A  number  uf  cases  of  femoral  aneurism  have  been  recorded  in  which  a  cure 
effected  sin)ply  by  refrigerant  npfdications  to  the  tumor,  aided  by  steady  eorap 
siun  with  the  Imndage,  strict  recuml)ency,  and  nu  abstemious  regimen.     This  irwi- 
ment  has  occasionally  succeeded  both  in  the  spontaneous  and  traumatic  form  of  the 
disease. 

A  singular  ease  of  aneurism  of  a  birge  anomalous  artery  of  the  thigh  has  I 
recorded  l«v  Mr.  (.'.  H.  Kagge  in  (Jny's  llosjiital  Reports  for  1.S04.     The.  vessel  a 
from  the  interiud  iliac  artery,  run  down  the  b:ick  of  the  thigh,  and  terminated 
the  popliteal,  as  the  main  nrtery  of  the  lower  extremity. 

Murtnlitij. — In  Mr.  Crisfi's  (jfi  cases,  above  rcfcrreil  to,  the  external  iliac  alone 
tied  in  43,  and   in  two  ttthcrs  both  this  artery  and  the  femoral;  3f>  of  the  patl 
recovering  and  ID  «lying.     Of  the  latter,  three  jierished  from  hemorrhage,  four  f*"**"' 
gangrene  of  the  sac  or  limb,  one  from  tetanus,  one  from  exhaustion,  and  one  witl»*"^ 
au}'  apparent  cause.     In  12  of  the  cases  the  femoral  artery  alone  was  tietl,  wit-^  *, 
result  of  9  cures  to  3  deaths.     Auipntation  was  successfully  employed  in  five  ca^**' 
in  two  the  tumor  was  obliterated  by  compression,  and  in  one  tlie  ilisease  spont^*"* 
ously  disappeared. 

In  the  t:iHle  of  Dr.  Norris,  comprising  118  cnses  of  ligation  of  the  external  ^  ''* 
artery,  of  wliicti.  however,  OT  only  relate  to  aneurism,  S,*!  recovered,  an«l  33  •• 
three  of  the  fornur  having  nndergoue  amputation  of  the  limb  in  consequence  of  g 
grene.  In  4  of  tlio  !I7  cases  of  aneurism  the  discMse  existed  simultaneo>isly  hot 
the  thigh  and  '\n  the  ham,  ami  in  3  of  these  the  o|ieration  succeeded  in  curing  I 
tumors.  A  return  of  pulsation  in  the  sac  took  jd.'ice  in  9  cases,  and  hemorrhage 
14,  of  which  7  proved  fatal,  and  1  recovered.     In   10  cases  the  tumor  stippiirs'^  "' 
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|fter  tho  operfition,  altliough  thvy  all  iiltirnntely  did  ivfll.  Gangrene  of  the  limb 
Icciirred  in  IG  cases  out  vl'  tiie  118,  ol"  wtiicli  12  dieit.  Ili  two  iustaucea  the  perito- 
^um  Mas  wouuiloil,  but  hoth  [mlieuts  r('<.'<iv<,Tuil, 

Varicos^e  nnf.urism  of  the  IL'nunjil  lulfiy  ami  veia  ia  occauionally  observed.     The 

ciflent  is  commonly  pruduiucl  ljy  extyrual  injury,  as  a  guusljot,  knife,  or  sabre 
l-ounil,  but  it  may  also  bo  cuu-sfd  by  iik-erntion ;  and  Baroni  has  ri-lnte<l  a  case  in 
Hiicii  it  followed  upon  a  cniituxioij  of  the  thigb.  Tlu-  treatment  should,  as  a  geiicnl 
tale,  be  entirely  of  u  hygienic  character,  expericDri'  having  proved  that  operative 
Dterference  is  usually  followed  hy  fatal  lesulls.  In  some  of  the  recorded  oases  of 
^is  atfec-tion  the  patieuts  lived  fur  numy  3  cars,  iu  one  as  many  as  tweuty,  in  coin- 
tarntivo  comfort. 

I  In  a  case  of  this  description,  in  a  lad,  fifteen  years  of  »ge,  in  consequence  of  a 
|tab  with  a  kitife,  Professor  J>pence,  of  Ivlinbnr^di,  succeeded  in  curing  the  affection 
Uy  ligating  the  superficial  fctiioral  aitcry  above  and  below  the  aneurism,  without 
Rieningthe  sac.  In  a  sittiilar  o|icratioii,  iti  the  hands  of  Malgaigno,  the  patient  died 
rom  the  combined  effects  of  hemorrhage  and  profuse  suppuration. 

A  very  interestiug  ease  of  aiii-uri.smal.  oartj-  of  thcst-  vessels  was  kindly  brought 
|o  ray  clinic  at  the  Jetfersun  Medical  College,  in  18<>4,  by  Dr.  W.  B.  Atkinson.  The 
taan  bad   been  wounded  a  year  previously  by  a  musket  balL     lie  cxijcrieueed  no 

convenience  whatever  from  the  disease. 


ANEURISM  OP  TOE  BEEP  FEMORAL  ARTEHT. 

Anearii^m  of  this  vessel  is  extremely  unoommon,  and  I  am  not  aware  that  it  has 
kver  been  obscrv'ed  in  this  country.  Mr.  Krichsen  refers  to  four  eases,  which,  he 
iays,  are  the  only  ones  of  which  he  could  find  any  record.  This  remarkable  exemption 
from  disease  is  the  more  surprising,  when  it  is  remembered  how  very  liable  the  deep 
enioral  artery  is  to  calcification  and  .ntheromatons  ilegeneration,  the  onlinary  [►redis- 
Ctosing  causes  of  spontaneous  aneurism.  Traumatic  aneurism,  the  result  of  gunshot 
mjnry  and  fracture  of  the  thigh-bone,  is  more  frequent. 

I  The  symptoms  of  aneurism  in  the  dee[i  femoral  artery  present  nothing  pccnlitrr. 
I'he  pulsation  is  easily  arrested  Ity  compression  of  the  extenml  iliac  at  the  groin, 
ind  the  8U[ierf5t'ial  femoral  is  without  diOlculLy  drawn  away  from  the  tumor,  so  as  to 
|how  its  independent  character.  Care  must  be  taken  not  to  mistake  the  disease  for 
fL  malignant  growtii.  The  .sac  seldom  aUaitis  any  great  Inilk.  The  treatment  usually 
Suggested  is  ligation  of  the  external  iliacv;  but  were  I  to  meet  with  sucli  a  ease,  I 
Ihoiild  certainly  tie  the  common  femoral,  immediately  below  Foi;part's  ligament,  as 
I  far  safer  procpdure,  with  a  temporary  ligature,  removed  at  the  end  of  lorty -eight 
jlours. 

I  In  n  case  of  this  disease^  treate*!  by  Mr.  Eriehseu.  in  1870,  all  pulsation  in  the 
incurism,  one  of  large  size,  was  arretted  in  tweiily-fotir  hours  by  means,  first,  of 
^arte's  compressor,  and  afterwartls  by  the  finger,  appUe<l  to  tho  common  femoral 

rtery.     The  patient,  for  a  consiiieraUle  portion  of  the  time,  was  under  the  heavy 

iflueucc  of  a  large  dose  of  chloral. 


ANECRI8M  OF  TEE  POPLITEAL  ARTERY. 

The  extraordinary  frequency  of  aneurism  of  the  popliteal  artery  has  long  been 
^miliar  to  pathologists  and  surgeon.H.  With  the  exception  of  the  thoracic  |>ortion 
)f  the  aorta,  there  is  no  artery  in  the  body  which  iw  so  often  the  subject  of  this  dis- 
use. The  table  of  Mr.  Crisp,  already  so  fi-equetilly  referred  to,  compri.ses  an  anal- 
jfBis  of  551  cases  of  H])ontaneous  aneurism,  of  which  131  occurred  in  the  A-essel  under 
feonsideralion,  the  thoracic  aorta  sulfering  175  times.  Three  circumstances  seem  to 
[erve  to  establish  this  extraordinary  liidiility  to  aneurism  on  the  ]iart  of  this  artery; 
>ne  is  its  extreme  proneness  to  ()ssifle  and  fatty  de-/eneration,  another,  the  curve 
irhich  it  forms  k'hiud  the  knee,  aiird  the  third,  the  sudden  and  forcible  extension  to 
irliieh  it  is  so  con.stantly  exfiosed  in  the  various  movements  of  the  lower  extremity, 
proca  siscribt's  the  great  fretjuency  of  the  disease  to  the  pressure  to  which  the  popliteal 

r.ery  is  9ubjecte<l  in  the  ring-like  opening  in  the  soteus  muscle. 
Age  atu]  Si^x. —  Popliteal  aneurism  occasionally  occurs  at  a  comparatively  early 
Ige,  a  number  of  cases  liaviug  been  observed  in  which  it  took  place  before  the  twenty- 
,'car.     Mr.  Syrae  has  related  one  iu  a  child  of  seven  years.     The  great  majority 
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of  instftncos,  however,  are  mot  witli  lit'twceu  tbiity  and  fifiy.     IJotli  side*  somi  1m 
biUWiV  nearly  in  an  equal  degree,  and  lK>th  ni'c  oecasionally  alfected  simultaucoihlj, 
or  sucfcBsively,  as  I  luive  myself  witnessed  in  W-'wral  individuals.     Tlio  discar*:  i» 
aln»»st  peeuliar  lo  men.     In  Mr.  Crisp's  cases,  137  in  nnnil)er,  lUii  occurred  in  mnli-, 
and  only  4  in  females.     No  oeeii|mtion  is  exempt  from  auenrism  of  the  |. 
artery,  but  tlie  statistics  wliich  tiave  been  pnblished  npon  the  Bulyect  coutlu 
sliuw  Lliat  the  laboring  cla.ssfs,  c.s])ceially  soldiers,  sailors,  bargemt-n,  and  |>orltr», 
who  are  iu  tlie  constant  hahit  of  making  long-continued  and  violent  exertions  cil'lhe 
muscles  of  the  lower  extremities,  are  more  liable  to  it  than  any  other.    The  idea,  Bm 
bro.neiied  by  Morgagui,  tliat  |>ostilion!4  and  coachmen  are  particularly  prune  to  |)U{ 
liteal  aneurism,  has  been  proved  to  be  erroneous. 

Diatftiofiits. — Aneurism  of  the  po(ilitc'al  nrterj'  is  probably  produced  in  niostc 
by  a  sudden  and  violent  sprain  or  twist  of  this  vessel  while  its  coats  are  iu  a  t\ 
of  calcareous  degeneration,  and,  fonseqiienlly,  deprived  of  their  elasticity,  by  wtii 
they  are  preveuteil  from  fuilovving  the  various  movements  of  the  leg  with  tlii 
accustomed  freedom,  a  sudden  rupture  I'cing  thus  induced,  of  which  the  patient 
himself  often  made  conscious,  eitticr  by  his  feeling,  or  by  a  kind  of  snapping  wi 
The  ttnnor,  being  at  first  quite  small,  generally  escapes  attention  until  it  has  ucipiii 
a  considcralilc  hulk,  as,  from  tlie  great  depth  at  which  the  artery  is  situated, .iinl 
unyiehiiiig  tiatuie  of  tlie  parts  in  the  hum,  it  takes  some  time  for  it  to  reacli 
level  of  the  siirrouiuliiig  surface,  en*  to  exhibii  to  the  eye  the  characters  uf  a  distil 
swelling.  A  careful  cxamiiiatiou,  however,  will  always  enable  us,  even  at  an  i' 
period,  to  arrive  at  a  satisfactory  conclusion  respecting  the  nature  of  the  ci^c, 
cept,  perhaps,  in  very  fat  sul'jects.  The  tumor  will  be  found  to  throb  synclironcm 
with  the  artery  in  the  groin,  and,  by  grasping  it  firml}'  between  the  thumb  and  fin 
it  may  readily  be  pushed  about  in  the  hollow  between  the  tendons  of  the  flexor 
eies,  feeling  like  an  elastic,  circumscribed  knob,  which  is  easily  diminished  by  pitjw» 
but  immediately  regains  its  former  size  when  the  pressure  is  removed.  As  the  di 
progresses,  the  sac  increases  in  volume,  and  encroaches  more  and  more  upon 
popliteal  sjiace,  pushing  aside  the  soft  parts,  compressing  the  [lopliteal  vein 
nerve,  and  interfering  seriously  with  the  movements  of  the  limb.  Tlie  leg  is  liflhil 
ally  bent  at  an  obtuse  angle  with  the  thigh,  and  all  et^brts  to  str.aighten  it  pn 
aliortive ;  it  is  the  seal  of  cnuslaiit  iichtng  pains,  with  a  sense  of  nnmlmess  or 
gling;  its  temperature  is  notably  diininisJicd,  and  its  aubculaneoiis  cellular  ti 
owing  to  tlie  obstriirtiiui  to  the  return  of  the  vcnf>«8  blood,  is  loaded  with  scrum, 
serum  and  lymph,  giving  the  surface  a  glossy,  shining  appearance,  and  causing  it 
pit  under  pressure.  The  ear  and  the  hand  readily  detect  the  characteristic  tlirilUml 
bellows  souud. 

Aneurism  of  the  popliteal  region  is  liable  to  be  confounded  with  other  tumors, 
and  we  read  of  cases  in  which  tlie  sac  was  laid  open  under  the  impression  tlinttli*' 
disease  was  not  arterial.  The  lesions  for  which  it  is  most  apt  to  be  mistaken  aw»l»- 
scesses,  solid  and  fatly  growths,  and  synovial  burses. 

Abscenn  of  the  ham  i.^  of  very  unconiuion  occurrence,  and  is  generallj' easilr ')»»• 
tingnished  by  the  liistory  of  the  case,  by  its  iullaminatoiT  character,  by  the  n' - 
of  [mlsation,  by  ttie  presence  of  tluclnuLion,  especially  when  the  matter  is  cui, 
able  in  quantity,  and  by  our  inabili«y  to  produce  any  change  iu  the  voluaie  ol' tin' 
swelling  b^-  compression  of  the  femoral  artery  high  up  in  the  thigh.  When  wy 
doubt  exists.  !i  small  exploring  uec<lle,  carefully  inserted  into  the  tumor,  will  reailil> 
deUi^rmine  the  diagnosis. 

tiolid  gruiclhi-i,  uf  various  kinds,  benign  and  malignant,  are  liable  to  form  iiitl 
popliteal  region,  and   might  be  mistaken  for  aneurism,  especially  by  fl  carelcs* 
iiH'Xpcricnctd  surgeon.     The  fact  that  such  tumors  arc  usually  stealthy  in  tlwi'' 
origin,  tardy  in  their  development,  firm  in  their  consistence,  and  free  from  pulsation, 
will  always  readily  distinguish  tlnin  froin  aneurism  of  the  popliteal  artery. 

A  nyitoi'ial  borsi'  is  occasionally  developed  in  this  space,  but  the  occurrence  is 
rare,  and  it  would  be  difficult  to  imagine  how  such  a  growth  as  this  should  ever'* 
confounded  with  an  aneurism  in  this  region.  In  the  Louisville  Medical  UevieKf, « 
case  of  this  alfection  is  re|»orted  by  Dr.  S.  W.  Gross,  in  which  the  largest  tiinn'f '» 
this  description  that  1  have  ever  seen,  occurring  in  a  man  twenty-nine  yearh  - 1  -' 
was  readily  diagnosticated  by  the  exploring  needle,  although  its  history- 
Ihe  absence  of  pain  and  pulsation,  its  non-interference  with  the  patient's  occupivucut 
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an<l  tlio  preson-Mlion  of  the  natural  appearance  of  tlic  U'^  lu'Iow  tl]e  knee — had  l>een 
kutlicit'titly  denotive  of  its  true  nature  without  any  ex|iL'<1ii'nt  of  thin  kiiul. 
'     Progress. — ^\ncm*i>m  of  the  popliteal  artery  niHj  reniaiu  tir€iirnscril«?il  for  a  con- 
siderable lengtli  of  time;  in  general,  however,  it  soon  heconic-s  diHiiHed,  ami  by  its 
pressure  upon  the  siui-ounding  struetnres  causes  not  only  great  ])ain  and  swulHiig 
in  the  leg  below  tlic  knee,  but  a  tendency  to  mortification  by  ciitting  olf  the  nervous 
•  nd  vttscidar  supplies.     Isuch  n  termination,  in  fn<t..  la  almost  iuevitable  if  tlie  ease 
|>e  penuitted  to  proceed  unclieoked.     Gangrene  niny  occur  at  a  very  early  stage  of 
Ibe  disease,  while  the  tumor  is  yet  quite  small,  b}'  ita  direct  pressure  upon  tlie  lower 
|)art  of  the  popliteal  artery,  or  upon  its  iuimcdiate  olfsetH.     Gi'nernlly  speaking,  how- 
i^ver,  it  is  one  of  the  more  remote  effects  of  the ' dtscsise,  as  the  gr.athval  or  suddiii 
destruction  of  the  more  atlcninited  prjrtiou  of  the  sac,  and  the  C!*c;i|je  of  its  contents 
into  the  ncighlforing  tissues,  rendered  thus  additionally  tense  by  the  unyielding  apo- 
neurosis.    In  this  manner,  an  aneurism  originally  circnmscrilnd,  nud,  jterhaps, quite 
Ssroall,  may,  in  a  few  hours,  become  widely  diirusud  and  of  enormous  bulk,  obscuring 
the  i»ulsation  both  in  tlie  tumor  and  in  the  distal  portion  of  the  limb,  if,  indeed,  not 
kCompletely  arresting  the  circulation.     Similar  effects  often  follow  upon  what  is  ini- 
iJ>roper]y  called  a  diflused  traumatic  aneurism,  in  which  the  Mood  ci-eapcs  more  or 
less  rapidly  from  the  wounded  vessel,  and  inundates  tlie  surrountlhig  hlriutnres,  fit?- 
iquently  to  a  great  and  most  injurit»ua  extent,  arresting  the  ciri'idation,  and  occa- 
sioning gangrene  of,  iierhnps,  a  large   portion  of  the  limb  below  the  scat  of  the 
JCompression.    The  foot  and  leg  are  cold,  lieavy,  insensible,  tedenialous,  of  a  speckled, 
iglossy,  or  tallowy  hue,  and  ex<piisitely  painful.    The  jiatient,  Meak  and  feverislj,  soon 
'becomes  delirious,  and,  if  relief  be  not  promptly  alforded,  dies  from  exhaustion. 
Occasionally  a  popliteal  aneurisin  discharges  its  contents  into  tiu'  knee-joint,  where 
they  speedily  set  ui)on  violent  inflanunation,  necessitating  amputation. 
I     Sometimes  a  spontaneous  cure  occurs,  probably  by  the  pressure  of  ihc  tumoi'  upon 
illie  artery,  or  the  detachment  of  a  ch^t,  thereby  arresting  the  circulnliou  in  the  sac. 
iProfessoV  I'ancoast  had  a  case  of  popliteal  aneurism  npon  which  he  b:ul  intended  to 
'o|»erate  the  next  day;  but  when  the   time   arrived  all  pulsation  in  the  tumor  had 
ceased,  and  the  man  gradually  recoveretl  withorit  an\-  further  trouble. 
)      Trt'atnutit. — The  treatment  of  jxipltteal  aneurism  was,  until  rcc<nlly,  usually  con- 
'ducted  by  deligation  of  the  femoral  artery  in  the  superior  tliird  of  the  thigh,  according 
ito  the  method  of  John  Hunter,  lirst  jiractised  in  iTHfi,     Since   1^140  numerous  cases 
I  have  been  tieated  by  other  means,  more  especially  compression  in  its  several  fortiis, 
*nnd  80  gralif)  ing  have  been  the  results,  in  most  instances,  that  the  old  operation  is 
l,likely,  iH'fore  long,  to  iH^comc,  in  great  measure,  obsolete.     IMaekrnau  etrecled  a  cure 
by  digital  conquession  in  two  hours;  Ilolt,  in  sixteen  hours;  and   Bryant,  iu  one 
[icusc,  in  four  hours  and   a  half,  and   in.  another  in   twenty-four  hours.     Kxam|jles, 
'fquallj'  remarkable,  have  occurred  in  tlie  practice  of  other  surgeons.     On  the  other 
■hand,  in  a  ease  of  my  own,  digitjd  compression  was  incessantly  maintained  for  four 
days  and  a  half  without  any  benefit  whalever,  a  cure  being  afterwards  readily  etTccted 
1>V  ligation  of  the  femoral  artery.     Dr.  James  R.  Wooil,  in  ls,')0,  pulilished  an  account 
of  two  cases  of  popliteal  aneurism  successfully  treated   by  the  joint  agency'  of 
mechanical  and  digital  com}ireshion-     Dr.  ("lieever,  of  Boston,  eUceled  a  cnru  hy 
acupressure  of  the  femoral  artery-;  and   in   a  case   recently  reported  by  Mr.  I'em- 
bcrlon,  of  I'irtningham,  a  similar  result  folilowed  the  accidental  manipulation  of  the 
icac.     Mr.  Henry  Lee,  in  a  case  of  traumatic  aneurism  of  the  ham,  was  also  successful 
with  acupressure. 

f  Digital  compression  for  the  cure  of  popliteal  aneurism  is  generally  applied  to  the 
coinm«)n  femoral  arterj'  immediately  below  Poupart's  ligament,  and  mecbanica]  com- 
pression to  the  superficial  femoral,  in  Scarpa's  triangle.  Tlie  pressnie,  however,  may, 
from  time  to  time,  be  shitUd  from  one  point  to  another,  according  to  the  tolerance 
of  the  patient,  who  should  be  freely  narcotized  daring  the  whole  coui'se  of  the 
treatment. 

Forccil  flexion,  described  at  p.  736,  is  particularly  apjtlicabJe  to  aneurism  of  the 
ham,  and  alw.nys  deserves  a  fair  trial,  if  the  tumor  is  not  so  large  as  to  encroach 
serioii9l3'  upon  the  structures  of  the  joint  or  to  threaten  to  discharge  itself  into  its 
[interior.  In  a  case  which  I  treated,  in  1801,  at  the  College  (.'linic,  in  a  man  thirty- 
five  ^'cnrs  of  age,  all  pulsation  in  the  aneurism  ceased  in  less  than  twenty-four  hours. 
The  disease  had  come  on  three  months  ]ii'<'viouHly,  from  a  severe  strain.  The  tumor 
fun  elongated,  oval  shape,  large,  circumscribeil,  and  characterized  by  the  orcli- 
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nary  phenoraona.     A  nmiil»t'r  of  oxarniWes  of  ])oplitC'al  aneurism  succesBftilly  tmtcdi 
liV  tliis  method  Lave  occtirruil  witliiii  the  htst  tein  years. 


n' 


hen  conmressiou  ami  lureeu  tlexrou  fail,  or  wlieu  the  case  is  not  a  BUJtaMcone 
for  sufh  proceiliires,  the  only  resource  is  ligatiou  of  the  superflcial  femoral  arlvrv 
ill  the  lower  part  of  Scarpa's  triangle,  v-liere  the  vessel,  althutigh  closely  invented li; 
the  reuioral  vein,  is  always  easily  exposed,  the  sarlorius  muscle  serving  as  a  gu'ult  to 
the  knife.  The  greatest  possihle  care  njust  he  taken  in  seijaratilig  the  twov«SM'l& 
as  their  aiUu'sions  are  most  intimate,  and  the  ligature  must  l>e  pas&eil  froinwi 
outwards.  As  a  rule,  it  is  not  advisalilc  to  perform  the  operation  uutil  thu  tmuo 
has  acquired  a  consitlerahle  hulk, or  until  there  is  reason  to  Jtelieve  that  the  collul*r 
circulatiuii  is  sufficicutly  active  to  enable  it  to  cnrr^'  on  the  circulation  in  tlie  tlisti 
portion  of  the  Umb  atier  the  ligation  of  the  main  trunk.  The  linih,  placed  iii  i 
easy,  relaxed  position,  is  envelo[)ed  in  flannel,  and,  if  need  be,  surrounded  will 
bottles  of  warm  water,  until  it  has  regained  its  normal  temjxjraturc,  which  is  oftc 
materially  depressed  after  the  operation.  The  feel  should  be  careful!}-  protected  fro 
pressure,  lest  gangrene  arise,  and  everything  should  be  done,  by  the  avoidance 
motion  and  ofllcious  interference,  to  promote  the  healing  of  tiie  wound.  The  pnlicB 
must  not  be  allowed  to  sit  up  in  Ix'd,  or  to  move  the  limb  for  some  time  ul\er 
detiichnuMit  of  the  ligature,  otherwise,  the  adhesions  giving  way  prematurely,  seconj 
ary  httiiorrliHge  might  supervene.  The  ligature  is  usually  detached  from  the  tcnlj 
to  tiie  thirleetith  day. 

When  ligation,  digital  compression,  ami  forced  flexion  fail  to  afford  relief,  or  whe 
after  the  employment  of  these  measures,  gangrene  sets  in,  the  only  resource  is  amp 
tation  of  the  thigh,  performed  as  speedily  as  p^jssible  utter  the  i-upervenlion  of  til 
disease.  A  similar  proceeding  will  be  required  when  the  aneurism  has  burst,  an 
sent  its  contents  widely  through  the  cellular  tissue  beneath  the  skin  and  among  I 
muscles.  Obstinate  secondary  hemorrhage  may  also  necessitate  amputation,  alllioug 
in  such  an  event,  acupressure  may  occasionally  be  successfully  employed.  Pa 
gangrene,  occurring  in  small  spots  ou  the  tumor,  the  leg,  or  the  foot,  docs  not  nil 
ileniand  the  removal  of  the  limb,  especialh*  if  the  patient  is  otherwise  in  good  cO 
dition. 

In  two  remarkable  cnecs  of  incipient  gangrene  due  to  the  uiterruption  of  thei 
lateral  circulation  bj'^  pressure  of  tiie  tumor,  the  limb  was  saved,  in  one  by  Lawr 
and  in  tlie  other  by  Bcnza,  by  cutting  lUiwii  upon  the  sac,  laying  it  freely  open,  i 
turning  out  its  contents,  a  ligature  being  applied  to  ench  extremity  of  the  diseaa 
artery.     Such   a  proceeding  necessarily  involves  great  risk,  both    immedinle 
remote;  the  former  depending  upon  hemorrhage,  which  must  always  be  more  orle 
copious;  and  the  latter  upon  iutlammatory  irritation  and  its  consequences,  as i'sleni>il 
su]>puration,  nlceratimi,  and  slnughing  of  the  exposed  structures. 

Mortalihj. — T!ie  mortalit}'  from  the  o|ieration  for  popliteal  aneurism  by  the  Ilua^ 
terian  motliod  would  seem  to  l>c  variable.     In  the  table  of  Dr.  Norris,  comprisii) 
list  of  ISS  cases  of  aneurism,  for  which  Che  femoral  nrterj"^  was  tied,  142  were  ctiro 
and  4(5  died.     It  is  proper,  however,  to  add  that  the  ligation  in  33  of  the  cases 
performed  for  other  purposes  than  aneurism  of  the  popliteal  artery.     The  taMi' 
Mr.  Crisp  furnishes  llO  <"ases,  operated  upon  according  to  the  Ilunterian  metbo(l,( 
which  91  recovt'n-d  com])letely,  7  ret(uire«1  am[intatron  urter  the  use  of  the  lij;ati 
and  12  died.     Of  the  11  cases  of  double  pojtiiteal  aneurism  compri8e<l  in  it,  all  we 
cured.  111  by  ligature,  and  one  by  compression.    Tiie  greatest  cause  of  the  mortalil 
after  the  ligation  of  tlie  femoral  artery  is  gangrene  of  the  leg. 

Of  .50  eases  eollected  hy  Mr.  llutehinson  from  the  records  of  the  London  hosp 
tals  there  were  IR  deaths,  or  a  mortality,  in  round  niind'ers,  of  nearly  oDo-lliii' 
The  remarkable  freedom  from  danger  in  this  operation  in  the  hands  of  certain  *1 
geons  is  aflmiralily  txemplilied  in  the  practice  of  Mr.  Syme,  who,  np  to  June, li: 
had  ligated  the  femoral  artery  for  the  cure,  of  popliteal  aneurism  in  35  cases,  wilh""^ 
any  bad  results,  except  in  a  single  one,  which  had  previously  been  subjected  t«  fOD 
pression,  and  in  which  the  sac  suppuraleil  without  any  fault  of  the  ligature. 

Amputation  ])erformed  as  n  means  of  saving  life,  in  cases  of  incurable  popHt< 
aneurism,  shows  a  ver3'  fair  amount  of  success.  There  are,  however,  no  statistic 
l>v  wbicli  a  comparative  estimate  may  l>e  formed  between  the  results  of  this  ojtcf 
tion  ard  the  ligature  of  tfie  femoral  artery  practised  for  the  cure  of  this  affectioii- 

The  ham  is  orcasionally  the  seat  of  am  unsmal  rarix.     One  of  the  most  extra 
diuarj-  ca.ses  of  the  kind  on  record  is  that  related  by  Dr.  Dorsey,  in  his  "Elemtnl 
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M  Surgery."  Tlie  p-aticnt  li;n]  hot-ti  wouikUmI  in  the  iiji|icr  yn.n  of  the  le";  twelve 
jTeurs  Iwfiire,  by  a  U)ail  of  luickshul.  The  limb  waa  very  jiniiil'til,  :ill  tiiu  viius  were 
jnorinoiisly  enlarged  from  tiie  l*>v.s  to  the  grciiii,  and  iiieuriigiltlo  uk-ers  existrii  u|um 
she  foot  nml  aukle.  Tlie  tliiill  su  |iL'eii!i:ir  lo  this  s|jefies  of  jun'iu'isiu  omUi  he  dis- 
|im"tly  perceived.  The  femoral  artery  vvas  tied  ;\t  the  middle  of  the  thij^h;  but  the 
>peratioii  was  followed  hy  mortifK-:ili<ni  of  the  leg,  and  during  the  sejiaratiou  of  the 
plough,  oue  of  the  eiihirged  veins  suddenly  gnve  w.-iy,  causu»g  copious  hemorrhage, 
Irbieb,  although  it  was  for  a  liuie  tontrolled  by  ligating  the  vessel,  again  broke  out, 
luifl  finally  provetl  fatal.  Tlie  femoral  artery  was  in  n  dilated  and  unnatural  coimU- 
lion  as  iiigh  as  the  groin,  abd  a  bongic  was  readily  passed  from  the  popliteal  into 
ihe  posterior  tibial  artery,  and  thence  on  into  a  venous  pouch  at  the  inner  part  of 
the  leg,  below  the  knee. 

I  1'ariro.sf  aneurixm  of  the  ham  ia  uncommon.  Cases  of  it  lunc  been  recorded  by 
fjftrrey,  Hodgson,  Porter,  nnd  other  observers,  generally  ft;*  a  result,  of  injury,  as  a 
puncture  or  gunshot  wound,  but  now  and  then  as  a  Kpoiitancoiis  oeeurrence.  The 
tumor  may  acquire  a  large  bulk,  and  be  atcompanied  by  excessive  dihit;iti(m  of  tho 
popliteal  vein.  The  treatment  should  be  altogetiicr  hygienic,  except  when  the  dis- 
ease is  pro*luctive  of  great  pain  and  inconvenience,  when  the  Bac  should  be  laid  open, 
ind  the  artery  tied  ahove  and  below. 

Traumatic  anenriam,  property  so  called,  may  occur  in  this  region  from  a  sabre 
Wound,  a  musket  ball,  or  the  sharp  end  of  a  piece  of  bone,  as  in  fracture  of  the 
femur  or  tibia.  The  blood  is  generally  widely  dilfused,  and  the  diagnosis  is  often 
greatly  obscured  by  the  .■itten<lant  swelling.  If  tlie  symptoms  are  urgent,  the  artery 
phonld  be  exposed  and  ligated  at  each  extremity;  otherwise  the  case  should  he 
Ireatcfl  upon  general  principles,  in  the  hope  of  gradual  ulterior  accommodation  of  the 
tumor,  if  not  a  spoutanooua  cure. 


ANEUBI8M  OF  THE  ARTEK1E8  OF  THE  LEO  AND  FOOT. 

Spontaneous  aneurism  of  the  arteries  of  the  leg  is  almost  unknown.     A  case  uf 

Uiis  kind  in  a  boy  eleven  years  of  age  Las  been  reconled  l>y  Sir  Astlcy  Cooper.     The 

traumatic  form  of  the  disease,  however,  is  occasionally  met  with,  and   there  arc  few 

itases  in  eurge.ry  more  difllcult  to  manage,  especially  when  the  lesion  involves  the 

{posterior  tibial  artery,  owing  to  the  great  de[»tli  at  which  this  vessel  is  situated,  and 

[the  confused  conditioi?  of   ihc   parts  in  consequence  of  the 

i^xtravasated  blood.     The  i>ropcr  remedy,  of  cour.«e,  is  free  Fig.  318. 

jsxposarc  of  the  afTected  vessel,  removal  of  tlie  coagula,  nnd 

ngation  of  both  ends.     To  accomjdiBh  this  to  the  best  advan- 

la^e,  often  involves  great  coolness  on  the  partof  the  operator, 

an<l   an   unusmil  amonnt  of  anntomical  knowledge  and  dex- 

Uirily.     lUiring  the  operation,  the  iliac  artery  shoidd  be  com- 
pressed at  the  brim  of  the  pelvis,  or  atouniiqnet  be  applied 

Iround  the  uit|>er  jnut  of  the  thigh.  Without  such  precaution, 

iho   hemorrhage  might  be  frjglii  fully  profuse. 

I     Tlie  annexed  cut,  tig.  ^1:5,  atfords  a  good  illustration  of  an 

knenrism  of  the  jMisterior  tibial  artery  umU-rguing  spontaneous 

sure,  the  sac  being  filled  with  concentric  coagnla.     The  tibial 

Oer^'e  is  spread  over  ttie  back  part  of  the  pouch- 
No  ease  of  spontaneous  aneurism  of  the  dorsal  arterj'  of  the 

foot  has,  I  believe,  ever  been  recorded.     The  traumatic  form 

of  the  disease,  however,  has  occasionally  occuri'ed,  chiefly  as 

R   result  of  venesection,  at  one  time  so  much  in  vogue  among 

tlie  common  people,  espt-otally  on  the  continent  of  Europe. 

Ex.^raples  nf  the  accident  have  been  recorded  by  Guattani, 

Koux,  Vidal,   and    other   writers.      From   the    firm  support 

nehieh  the  artery  receives  as  it  j>asses  over  the  tarsal  bones 

in   front   of  the   foot,  the   probability  is   that  such  a  tumor 

might   easily    be  oliliterate<l    by  eotnpression,  either    digital 

or    mechanical,  :*)Jiilied   just    belnw  the  ankle-joint.      If  the 

effort  should  fail,  the  tumor  should  be  dissected  out,  and  the  artery  tied  above  and 
below. 


Anoarlani  cf  th«  poitaiior 
Tibial  VkrIerjr.wUh  th«  Ktrre 
ipr<.«d  ciT<>r  tb«  likck  (uirt  of 
tlie  Punch,  which  )•  enUraljr 
obUiented  by  egoMotrio  Co- 
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B£CT.  VIII. — OFEUATIONS  ON  TU£  ARTERIES. 
LIQATION  or  THB  INNOMINATE  OR  BRAODIO-CEPHALia 

Although  the  iniioiiiinate  ma}' be  easily  exposed  on  the  ck-acl  subject,  aswasslmwri 
by  Dr.  Ui'oige  McClellan  ns  varly  ns  1820,  bj' a  lincjir  incisiou  carried  Vtrtieallv 
dowu  in  front  of  the  trachea,  without  dividing  an}'  of  the  cervical  tnuaclca,  }(rl  I 
believe  that  sudi  a  plan  would  be  ill  suited  to  the  purpose  when  there  iasilar^e 
tumor  pressing  upon  and  displacing  the  parts  which  eaviron  this  vessel.  Tbeoins 
rator  must  have  ample  room,  and  it  will  not,  I  presume,  materially  art'ect  tli'  ■ 
of  the  case  whether  a  little  more  or  a  little  less  tissue  is  cut.  The  plan  sn, 
by  Dr.  Mott,  in  his  celebrated  case,  is,  on  the  whole,  it  seems  to  me,  the  ouu-  u-t 
adapted  for  obtaining  ready  access  to  this  artery,  and  is  that  which  I  should  luvwir 
follow  if  I  were  called  uiion  to  secure  the  innominate  fur  the  cure  of  aneurism.  Tbc 
incision  resembles,  in  outline,  tlie  shape  of  the  letter  |_,  the  horizontal  limb  corre- 
sponding with  the  u|iper  bonier  of  the  clavicle  and  sternum,  and  the  vertic-al  with  tbe 
inner  margin  of  the  sterno-cleido-mastuid  muscle,  each  being  about  three  inches  in 
length.  The  lower  incision  extends  as  far  inwards  as  the  centre  of  tlie  trachea.  The 
triangular  flap  thus  mapped  oH",  embracing  the  s^kin  and  platysraa-myoid,  being  dis- 
sectetl  up,  the  slerntt-cleido-mastoid,  sternu-hyuid,  and  sterno-thyroid  miisclt'S  arc 
respectively  separated  upon  a  director  from  their  inferior  connections  aTid  turned  ( 
of  the  way.  A  layer  of  the  deep  eerv'ical  fascia  is  now  cautiously  pinched  uj)  i 
divided,  when,  by  a  little  scratching  with  the  finger-nail,  the  handle  of  the  scoljj 
or  the  end  uf  a  probe,  the  carotid  will  be  brought  into  view  a  few  lines  above  ihel 
of  the  sternum,  accompanied  by  the  jugular  vein  and  pneumogastric  nerve.  Ta 
this  vessel  as  his  guide,  the  surgeon  can  easily  trace  tlie  course  of  the  iunonii 
downwards  towards  the  heart,  and  isolate  it  frr>m  its  associate  vein.  The  ligntB 
when  the  case  admits  of  it,  siiould  be  np])lied  alxjut  the  middle  of  the  vessel,  I 
needle  being  carried  around  it  from  left,  to  right  ami  from  bcliind  forwards. 

In  performing  this  operation,  it  should  be  remembcre<.l  that  this  artery  is  onh 
about  sixteen  lines  in  length  ;  that  it  rests  ii[)on  the  trachea,  which  it  crosses 
what  obliipiely  at  the  base  of  the  neck;  that  the  middle  thyroid  veins,  and  sotuetin 
the  middle  thyroid  artery,  run  along  its  inner  side;  and  that  on  the  right  side,! 
on  a  plane  anterior  to  it,  is  the  innonunato  vein,  the  two  vessels  being  intiniftW 
united  together  by  cellular  substance,  and  in  dose  relation  Iwhind  with  the  f<nru« 
gastric  and  phrenic  nerves,  the  latter  lying  external  to  the  former.  The  top  of  tif' 
pleura  is  a  little  inferior  and  external  to  the  artery,  and  might,  nnless  great  caiiliun 
is  used,  be  easily  wounded.  The  middle  thyroid  artery  is  sometimes  given  otTlivtbt' 
innominate  on  its  tracheal  aspect,  and  should  i)c  lookei]  for  in  isolating  the  vesjjci, 
as  its  diviaiou  might  be  followed  by  annoying  hemorrhage. 


UOATION  OF  THE  COMMON  CAROTID. 

To  Mr.  Abcrnethy  is  usurdl y,  but  erroneousl}*,  ascribed  the  merit  of  havin<r  first 
tied  the  common  carotid.  From  some  remarks  of  Helwnstrcit,  it  apjioars  |iaHI,V 
certain  that  the  operation  liad  been  perfuniie<l  some  time  previously  by  n  su:;;" 
during  the  extirpation  of  a  scirrlious  tnmrjrf»f  the  neck,  in  which  he  acci<U!i''i"} 
divided  this  vessel,  and  immodintely  surrounilcd  it  with  a  ligature,  the  |>aticnl  (•o*'" 
recovering.  The  English  surgeon  did  not  ligate  the  artery  until  179S;  the  ca-w  was 
one  of  wound  of  the  internal  carotid,  and  the  man  died  in  thirty  hours.  The  first 
operation  that  was  |>erfornied  njion  it  for  carotid  aneurism  was  by  .Sir  Astlei 
Cooi^er,  in  1805,  and  was  unsnccessful,  the  case  terminating  falallj'on  the  nindwiitli 
d.ny.  Three  years  subsequently,  he  ligatcd  the  vessel  again,  and  now  with  ft  li»ppj 
result. 

There  arc  two  points  at  which  the  common  carotid  may  be  tied,  the  pl»cf  of 
election  being  regulated  by  the  circumstances  of  the  particular  case.  These  ar^'<''* 
upper  and  inferior  cervical  regions,  and  it  will  be  well,  in  every  instance,  before  ''"^ 
operation  is  begun,  to  call  to  mind  the  more  ini|tortant  anatomical  rclntinnsof  the 
parts,  otherwise  serious  blunders  may  arise,  such,  for  example,  as  tying  the  omo- 
hyoid muscle  or  jugular  vein  inst^'ad  of  the  artery,  or  including  along  will'  ''"^ 
artery  the  vessel  just  nanie(},  or  some  important  nerve,  as  the  pnenmogaslrif,  syin- 
pathetic,  or  laryngeal.     As  the  artery  proceetls  upwards,  it  is  overlajiped  by  tba 
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Itemotnaatoicl,  stcrno-hyoid,  ami  stenm-thyrnid  muscles,  and  cM-ossetl  by  the  omo- 
hyoid towards  its  siipLTior  exiremity.  Hiimtiiig  dowu  in  liont  of  its  »heath  is  the 
iescendiiig  branch  of  the  ninth  iiair  uF  neives,  a  littlej  thrfiuMike  filanieut,  easily 
fecoguized  by  its  whitish  appcurimce,  while  within  llie  sbealh  are,  on  thu  extcrual 
»ide  of  the  artervi  the  iutertial  jiiguhir  vein,  and  bvliiud  and  between  tbeiii  the 
|)neiuuogastric  nerve,  the  syinpatlit-tic  and  n-i'UiTent  being  posturior  to  tlie  sheath. 
These  relations  are  very  intimate,  and,  iheieloi-e,  the  utmost  eaution  is  necessary  in 
isolating  the  parts  i)revioiisly  to  the  ap]ilieation  of  the  ligature.  The  embarrassment 
|b  often  immense!}'  increased  by  the  manner  in  which  the  artery  is  overlappud  by 
the  jugular  vein,  which  oeensionnlly,  tliough  less  frequt-nlly  than  is  generally  sup- 
t>08cd,  swells  out  cnormouHly  diirijig  every  effort  at  exjjinition,  so  as  to  obscure  the 
ircssel  and  render  its  ligation  extremely  dillifult.  The  bust  way  of  remedying  this 
Is  to  request  an  assistant  to  com|iifss  thu  vein  both  at  the  npj>er  and  lower  angle  of 
the  wound,  the  bloud  having  previously  bet-n  pressed  out  of  it. 

The  common  carotid,  on  Jlu;  right  side,  is  sometimes  absent,  its  place  being  sup- 
plied by  two  tnuiks,  which,  arising  8e[wratel3-  from  tl»e  aich  of  the  aorta,  ascend 
Along  the  neck,  assuming  the  oflice  of  the  externiil  and  internal  carotid.  Wlien  this 
arrangement  exists,  which,  however,  is  extremely  jjtre,  the  order  of  origin  of  the 
branches  of  the  aorta  is  as  follows;  the  right  subclavian,  right  extrraa!  carotid,  right 
Liternal  carotid,  lelt  common  carotid,  ami  lelt  subclavian.  It  shouhl  also  be  borue 
3n  mind  that  tlie  common  carotid  may,  on  tlic  one  hand,  bifnrciite  very  low  down, 
ipot  |»erliaps  readdng  as  high  up  as  the  inferior  border  of  the  thyroid  cartilage,  and, 
oil  the  other  hand,  it  may  not  separate  into  its  terminal  divisions  until  it  gets  to  the 
jingle  of  the  jaw.  Morgagni  niet  witli  an  instaiicc  in  which  the  artery,  only  an  inch 
and  a  half  in  length,  divided  at  the  root  of  the  jreck.  Lastly,  it  may  he  crossed  in 
frcjnt  by  tlie  inferior  thyroid  artery,  lie  upon  the  vertebral  artery  as  this  vessel 
pusjses  along  the  spiue,  aud  include  in  its  sheath  Ihe  descemling  brauch  of  the  ninth 
pair  of  nerves. 

In  ligating  the  carotid,  the  patient  should  V»e  recumbent,  with  the  head  inclined 
to  the  opposite  side,  and  well  sujiporled  by  pillows,  the  shoulders  being  at  the  same 
lime  somewhat  raised,  in  order  to  (ilaee  the  neck  in  a  proper  horizontal  position. 
If  he  do  not  desire  to  take  chloroform,  he  may  sit  on  a  chair,  the  iiead  resting  against 
the  breast  of  an  assistant. 

In  the  lower  part  of  the  neck  the  artery  may  bq  exposed  by  making  an  incision, 
.fnjm  two  and  a  half  to  three  inches  in  leugth,  along  the  inner  border  of  the  sterno- 
cleido-mastoid  muscle,  commencing  just  above  the  chivicle.  The  skin  ami  platysma- 
inyoid  muscle  being  divided,  a  portion  of  the  cervical  fascia  is  pinched  up  with 
the  forceps,  and  opened  transversely  to  an  extent  large  enough  to  admit  a  grooved 
director,  upon  which  the  membrane  is  then  slit  up  and  down  nearly  to  the  length  of 
the  outer  incision.  Two  retractors  are  now  inserted  into  the  wound,  one  being  used 
to  draw  the  sterno-cleido-mastoid  muscle  ontwnnl,  and  the  other  to  draw  the  stertio- 
tiiyroid  inwards  toward  the  trnehea.  The  sheath  of  the  artery  being  thus  cx))osed, 
a  little  piece  of  it  is  now  raised  with  the  forceps,  and  divided  horizoirtally,  when,  the 
<iirector  being  introduced,  it  is  slit  o|)en  eo  as  to  denude  the  artery  to  a  small  extent, 
and  enable  the  operator  to  isolate  it  from  the  jugular  vein  !ind  tlie  pnenmogastric 
tierve,  the  ligature  being  passed  fnun  without  inwards,  (leuendh'  a  small  sidx-uta- 
tieous  vein  will  be  found  passing  along  the  line  of  incision,  communicating  above 
irith  the  facial  vein,  and  below  with  the  thyroid  plexus.  This  must,  of  course,  be 
ieorefully  avoided. 

I  The  artery  beiug  more  easy  of  access  in  the  superior  part  of  the  neck  than  the 
inferior,  this  point  should  always  be  selected,  when  this  is  in  our  power,  for  ligating 
it.  To  ex|)ose  the  vessel  in  this  situation,  an  incision  should  be  carried  along  the 
inner  margin  of  the  sterno-cleido-mastoid  muscle,  commencing  a  Itttte  below  the 
cricoid  cartilage,  an<l  reaelnng  nearly  as  high  up  as  the  angle  of  the  jaw.  Embracing 
the  integument,  platysma-myoid  uit.iscle,  ami  cervical  fascia,  it  will  thus  conduct  the 
operator  at  once  dovvji  to  the  shealb  of  the  vessel,  which  is  then  to  be  opened  in  the 
«nmo  cautions  manner  as  in  the  previous  case;  and  the  artery  being  gently  separated 
from  the  accompanying  structures,  is  liijated  by  passing  the  needle  around  it  from 
without  inwards,  so  as  effectnally  to  exclude  the  jngular  vein.  The  omf>hyoid  mus- 
I'cle,  which  crosses  this  part  of  liie  carotid,  must  be  held  aside  w^ith  a  hook. 

The  auuexed  cut,  tig.  314,  represents  the  common  carotid  as  being  exposed  by 
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LigKtloa  of  the  CommoD  Carotid. 


a  long  incision,  with  a  riew  of  shoitiii; 
wlicre  it  is  crossed  by  the  onio-hyiml 
muffle. 

Wlieii  access  to  the  common  ciiroiici, 
in  the  inferior  part  of  the  neck,  is  ren- 
dered difflcult  on  aecoiiiit  of  the  low 
situation  of  the  tumor,  the  l>est  plan  !• 
to  divide  the  eterno-liyoid  and  eterm^ 
thyroid  muscles,  either  aloue,  or  jolwlv 
with  the  inner  portion  of  the  6temo-uu«- 
^  ^  toid,  so  as  to  enlarge  the  space  belwern 

M  ^^  the  nneurism  aud  the  sternum-    Bjoli- 

I  ^H  ^^  serving  this  precaution,  Mr.  Porter,  df 

I^M  '^^  Dublin,  wa«  enabled,  in  one  case.  1o '.  • 

■Wm      ^  ^^bk.        *^^  vessel  successfully  within  th<'     _ 

^V      ri  vv_         ^^      of  an  inch  of  the  inuominate;  «u<i    .  •: 

^m        ^.         vv>-  pies  of  a  similar  character  have  occi;i;il 

Ir         ^^^5i«!»<*«*^"' "'^  in  the  practice  of  other  surgeons. 

'       —^tf*"^  Tljg  carotid  is  sometimes  tied  at  a  mjr 

early  ngto,  as  in  a  case  in  which  I  asaistfd 
the  late  Dr.  George  McClcllan,  where  he 
successfully  secured  this  vessel  in  a  child 
only  five  months  old,  on  account  of 
immense  nnevus  of  the  up]ier  part  of  the  face.  Tlio  descending  branch  of  the  tiiiil 
pair  of  nervcij  was  dividetl,  as  it  interfered  with  the  passage  of  the  ligature,  witi 
any  api)arent  harm. 

Ligation  of  the  common  carotid  is  occasionally  required  on  account  of  wounds 
the  neck  involving  the  external  carotid  or  some  of  its  bninches.    The  first  succfssfiil 
case  of  the  kind  occurred  in  ISOS,  in  the  hands  of  Mr.  Fleming,  an  English  untitl 
surgeon.     The  operation  is  often  embarrassing  in  consequence  of  the  confusc<l  i'""- 
dition  of  the  parts  from  the  extravasation  of  blood,  and  is,  besides,  not  alwn; 
ccssful,  owing  to  the  establishment  of  a  return  current  through  the  internal  ■ 
into  the  external  carotid.    Hence  secondary'  hemorrhage,  sometimes  of  a  very  prvift 
character,  is  liable  to  ensue,  necessitating  further  proceeding,  at  a  time,  pcrha(>s,  w 
the  wound  is  in  a  high  state  of  inflammation.     In  order  to  avoid  alt  this,  r>r.  (Juni 
Buck  has  proposed  the  simultaneous  ligation  of  tlie  common  aud  internal  can 
arteries,  and,  in  the  Xew  York  Medical  Times  for  November,  1855,  he  has  given  the 
particulars  of  a  case  in  which  the  o|>cration  was  followed  bj-  the  most  gr.ntifying  rt'«ii!l». 
Ulcers  of  the  fauces  have  Rometiiucs  necessitated  the  ligatiou  of  the  priinilive 
carotid,  as  iu  the  cases  reported  by  Luke,  Mayo,  and   Syuie,  in  all  of  which  ihc 
operation  was  successful.     The  patient  of  the  latter,  however,  came  very  near  pcrUh- 
ing  from  secondary  hemorrhage. 

The  common  carotid  artery  has  been  repeatedly  secured  for  wounds,  ulcers,  epilcp«y. 
aiul  erectile  and  other  lumors,  as  well  as  for  restraining  hemorrhage  iu  operations 
injuries  upon  and  about  the  head,  oar,  jaws,  face,  neck,  mouth,  and  phar3nx. 
statistics  of  these  operations  present  points  of  much  interest,  and  they  liavc  I' 
placed  in  a  very  clear  light  by  the  tables  of  Dr.  Norris.  In  30  cases  in  which 
artery  was  tied  on  account  of  wounds,  15  recovered,  and  15  dietl ;  in  IG  ease** 
which  it  was  ligated  previously-  to,  or  at  the  time  of  tiie  extirpation  of,  tumors  of  ^** 
face,  or  neck,  S  died;  iu  6  in  which  it  was  tied  for  the  cure  of  epilepsy-*  ' 
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recovered  from  the  effects  of  the  dcligation,  although  in  2  both  vessels  were  socri^ 
and  in  43  cases  in  which  it  was  tie<l  for  the  cure  of  erectile  tumors  and  vair'""' 
growths  of  the  diploe,  orbit,  neck,  jaw,  aud  ninxillary  sinus,  20  were  cured,  1  '  *  "^^  *" 
and  ft  recovered  from  the  effects  of  the  operation  without  being  materially  b( 
In  upwanis  of  20  of  the  94  cases,  more  or  less  severe  oerebriU  symptoms  foil 
the  operation. 

The  ligature  is  usually  detached  in  from  ten  to  fourteen  days.     The  great  da*^^ 
after  the  operation  is  from  soft^'uing  of  the  brain  and  intlammntiou  of  the  air-passc" 
A  vcr}' distressing  s^ymptom   occasionally  witnessed  is  violent  hiccough,  due,  a.>^i 
rcntly,  to  compression  of  tlu'  pnoumogaslric  nerve  by  ihc  ligature. 

The  following  tabh-  atlbrds  a  summary  view  of  nearly  all  the  examples  in  trTj'O" 
both  these  vessels  have  been  tied,  either  simultaneously  or  atXer  a  variable  iulerv*^ 
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Ligation  of  both  Carotids. 


3 

Operator. 

in 

^ 

Diseases. 

Interval.  1 

Result. 

Remarks. 

5 

a 

< 

Js 

1 

1 

Dupuytren 
and  Robert' 

1819 

Alllk-itUlDOtlc 

36  years 

Death 

Brain  symptoms. 

n*> 

aiifiirisui   of 

3 

scalp 

2 

MacgiU 

1823 

13 

f. 

Fungous  tu- 

1 month 

Improved 

Vision  destroyed  Iwfore  opera- 

mor of  both 

tion,  and  eyes  presentlug  a 

orbits 

mass  of  disease. 

3 

Ullman 

1823 

20 

Erpctllc  tu* 
njor  of  orbit 

12  mos. 

Died 

Death  on  third  day,  from  hemor- 
rhage. 

4 

Mussey 

1827 

20 

m. 

Anrwtoniotlc 

aueiirlsiii  of 

Hcalp 

12  days 

Failed 

Pulsation  returned  in  tumor, 
which  was  excised  three  weeks 
after  second  operation. 

0 

Mussey 

19 

Ditto 

28  days 

Recovered 

r> 

MSller 

1831 

41 

Erpcti If  tumor 

4i  mos. 

Recovered 

7 

Preston 

1831 

M 

m. 

Epilepsy 

84  days 

Failed 

Fits  had  existed  for  six  years, 
and  had  latterly  been  at- 
tended with  palsy  on  one  side. 

8 

Preston 

1831 

Epilepsy 

1  month 

Failed 

Convulsions  the  day  after  each 
operation.  No  material  relief. 

9 

Kuhl 

1831 

53 

m. 

Aneurism  of 
the  occiput 

72  days 

The  second  o(>eration  was  per- 
formed during  a  profuse  he- 
morrhage of  the  scalp.    The 

first  operation  was  followed 

by  syncope  and  convulsions. 
Last  operation  was  followed  by 

10 

Hamilton 

1838 

18 

Epilepsy 

6  months 

Recovered 

)alsy  of  the  tongue  continu- 
ng  3  days,  and  by  destructive 
innammatlon  of  the  left  eye. 

LI 

VeJpeau 

1839 

29 

AneuriBm  of 
both  orbitrt 

3  months 

Recovered 

12 

Pirogoff 

1843 

20 

Ilouiorrliusf 
from    aij^'u- 
rism  of  scftlp 

1  year 

Recovered 

Uemorrhage  and  vomiting  after 
each  operation. 

13 

MoU 

Dlaeasf"  of 

parotid 

Epilemy 

SffotHlury 

15  niin. 

Died  In  48 
hours 

14 

Mott 

^ 

6  mo. 

Recovered 

15 

Eilis 

1841 

4i  days 

Recovered 

hftiiuirrltage 

16 

Warren 

1845 

23 

Erectile  tu- 
mor of  face 

33  days 

Failed 

Tumor  occupied  the  mouth, 
face,  and  neck.  Subsequent 
excision  of  the  diseased  struc- 
ture, followed  by  cure. 

17 

Robert 

1816 

f. 

AdcuHsU)  of 
foreht'Bd 

8  mo. 

Recovered 

Headache ;  temporary  disturb- 
ance of  vision. 

18 

Blackman 

15 

tn. 

Disease  of 
Hntrum 

21  days 

Recovered 

Temporary  loss  of  vision  of  left 
eye. 

Itf 

Reynolds* 
Van  Buren 

1844 

AneuriHiiv  by 
ftufiatomoiiiii 

6  years 

Recovered 

iO 

W.  Parker 

1854 

42 

m. 

Mulicnaiit 

diseftsf  of 

nose  and  orbit 

32  days 

Recovered 

Died  at  the  end  of  five  months, 
from  a  return,  as  was  sup- 
posed, of  the  original  disease. 

Died  on  sixteenth  day. 

n 

J.  R.  Wood 

1856 

53 

Encepliaioid 

6  mo. 

Death 

of  antrum 

22 

Weber 

1857 

2W 

in. 

Epilepsy 

17  days 

Improved 

but  not 

cured 

Disease  had  existed  five  years  ; 
had  no  attack  for  seven  days 
after  first  operation.  No  ce- 
rebral disturbance  after  either 
ligation. 

23 

Camochan 

1858    44 

f. 

Elephantinsis 

7  mo. 

Recovered 

The  growth,  existing  for  14 
years,  was  materially  dimin- 
ished, but  not  entirely  effaced 

Of  neck,  fiict', 

and  ear 

by  the  two  operations. 

24  B.  Murdoch 

1863 

m. 

HeniorrJiaBi:' 

6  days 

Died 

Death  on  fifth  day  from  recur- 
rence of  hemorrnage. 

from  gunshot 

wound  of 

nci-k 

25 

Bnenger 

34 

Aneiuism  by 
anastomoi^is 

6  years 

Recovered 

Left  tied  for  aneurism,  and  the 
right  for  suicidal  wound  five 

and  wound 

years  afterwards.  Right  eye 
disorganized. 

i 

26 

Billroth 

1864    27 

npniorrhBge 

13  days 

Died 

Recurrence  of  hemorrhage  on 

1 

from  ulMTn- 

sixteenth  day.    No  cerebral 

'       1 

tlon  of  eurotid 

symptoms ;  exhaustion. 

1       " 

nrtvry 

27  H.  E.  Foote 

1867    20    m. 

Orbltiil  nneu-     30  days 

Recovered   Complete  cure  of  aneurism  and 
marked  improvement  of  vision. 

1 

i 

risni.         I 
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Of  the  above  cases,  27  in  mimber,  21  recovered  from  the  eflfbcts  of  the  ofioralion, 
and  G  died.  In  tlie  instance  of  Dr.  Mott,  where  both  vessels  were  tied  almost  simul- 
taneousty,  coma  soon  snpervenci),  and  the  man  died  in  forty-eight  hours.  In  ih? 
ease  of  Dr.  Ellis,  of  Michigan,  the  second  deli^ation  was  performed  at  an  iulcTv«l 
of  four  (hiyj*  and  a  half,  on  acoownt  of  secondary  hemorrhage  coiisf«jaeiit  upon  n 
giitisliut  wound,  and  no  unpleasant  .symptoms  followed,  the  patient  making  an  extrl- 
lent  recovery.  In  Dr.  MiiBSL'y's  ease  twelve  da^s  uiterveiied  between  tht-  two  oini-a- 
tions,  nDitiier  of  which  was  succeeded  by  any  accident.  To  Dr.  Macgill^of  MaryWl, 
belongs  the  credit  of  beuig  the  first  to  tie  both  carotid  arteries  on  the  same  subject 
within  a  short  hit.Tval. 


LIGATION  OP  THE  EXTERNAI.  CAROTm  ANTJ  ITS  BRANCHES. 

The  external  carotid,  extending  from  the  superior  border  of  the  thyroid  pftrtilsjre 
to  the  neck  of  the  low«r  jaw,  is  eit  iitiled,  just  above  its  origin,  in  the.  triangular  tpjuv 
formed  by  the  omo-hyoid  muscle  below,  the  diga.stric  above,  and  the  sterno-mastokl 
externally,  immediulely  beneath  the  integument  and  platysm.a-myoid  ;  but  it  sooa 
sinks  deeper  in,  passing  up  under  cover  of  the  fityli>hyoid  and  digastric  rouftclea. 
and  is  finally  buried  in  the  substance  of  the  parotid  glaml.  It  is  accnrapaiiied  br 
two  veins,  ancl  is  crossed  near  its  connnencenieut  by  the  hypogb»s3al  nerve,  and  als«', 
in  various  parts  of  its  course,  by  brandies  of  the  external  jugular  and  other  veiun. 
The  glosso-pharyngeal  nerve  is  interp(»sed  lietween  this  artery  and  the  intenml  caro- 
tid, while  tlie  superior  laryngeal  nerve  lies  iiiuler  both. 

Deljgation  of  tlie  external  earotid  is  seldom  required  for  anything  else  than  womul* 
and  vascular  growths  abuui  the  face  and  head.  The  vessel  is  often  oiwiieil  in  ni- 
tempts  at  suicide,  although  k-ss  frequently  than  i.s  generally  imftgincl ;  for  iifrsous 
iiitviit  upon  self-destruction  usually  bend  the  neck  so  far  back  as  to  place  the  .irtcrv 
Wyond  the  reach  cf  the  knili".  f<(irne  of  its  liranches  are,  however,  commcml}-  injiiittl 
under  such  circuiuBtances,  esppciall\  the  superior  thjroitl  and  lingual,  an<l  the  horonr- 
rli.age  thus  |)rodiiced  niny  lie  pr(iir..itly  fatal.  A  ligature  may  readily  Ik'  jdaccd  amiintl 
the  exteriud  carotkl,  iu  the  lirst  part  of  it.s  course,  by  earryitig  an  incision,  alwnl 
two  inchi'is  atxl  a  half  in  length,  parallel  t^  about  six  lines  in  front  of  the  inner  edge 
of  the  sterno-mastol<l  nmsclc,  commencing  opposite  the  middle  of  the  thyroid  carti- 
lage, and  terminating  a  short  di-tance  lielow  the  angle  of  the  jaw.  The  trunk  of  tiio 
common  carotid  will  miide  the  linger  to  its  external  division.  The  incision  should 
be  made  with  greiit  i-are,  lest  viok-uce  be  done  to  some  of  the  numerous  orta-fsof 
tlie  vessels.  The  artery,  a.s  it  lies  beneath  the  digastric  and  stylo-hyoid,  is  «'xjK)sed 
with  difficulty ;  the  incision  must  lie  proportionately  large,  and  the  muscles  jiut 
mentioned  must  l>e  welt  depressed  with  the  retractor. 

In  a  memoir  on  ligation  of  the  external  earotid,  Gityon  states  that  of  24  caiw*, 
only  one  died,  the  fat.d  result  lieiiig  due  to  secondar}-  hemorrhage.  The  numborof 
patients  0[>enited  upon  was  twenty,  both  extenud  carotitls  having  been  tied  in  fouf. 

The   iniiK'ipnl   branches  of  this  arterv,  r^ 

Fig.  815,  quiring  surgical  consideration,  are  (he  sii|K'ri«r 

thyroid,  lingual,  facial,  occipital,  and  ti-rii|"-'iJil. 

The   sii/icrior   thyroid  urtery   is   miul-Ii  ri- 

posed  to  injury  in  attempts  nt  suicido,  snfl 

may  then  be  easily-  traced  simply  by  ! 

ing    the   wountb      If    it    becom«'S    nc.' 

to  ligate  it  on  accoimt  of  hj'pertrophy  of  tlm 

thyroid  gland,  with  n  view  to  diminiiili  tlic 

su[ip!y  of  blood,  it  may  be  laid  bare  hy  ida- 

king  an  incision  across  the  upper  pari  of  ilif 

neck,  ol4i(piely  downwards  and  outWi-^rils-froni 

the  side  <»f  the  hyoid  bone  to  the  edge  "f  thr 

stenif^-mastoid  muscle.    Or,  instead  ol  tliis.l''^ 

object  may  lie  attained  hy  making  an  iii 

two  inches  in  length,  along  the  inner  b^ 

the  stcrno-mastoi<l  muscle,  aa  in  the  o|>tr:ilU'» 

''^'  for  tying  the  external  carotid.     The  ski",  l''^'" 

'  "  tysma-myoid,  and  cervical  aponenrosisi  li!i\ii>:i 

iigutionof  iboUngnniAriery.  been  cnrcfullv  divided,  the  superior  tlivfwl 
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f»iU  be  found  deep  in  the  omn-hyoid  sjiace,  between  the  sheath  of  the  carotid  and 
jtlie  tlij-roid  gland. 

tl  The  Ihtguat  artery  may  he  ex|x>sed  in  tlie  same  manner  as  the  thyroid,  noiir  wliich 
tit  takes  its  origin;  its  situation,  huwover,  is  vorv  doop,  and  its  ivlationa  urn  so  coni- 
^licated  that  it  generally  reqnircs  a  great  deal  of  slid!  and  pL-rseveranci'  to  rcai-li  it. 
T'nless  the  patient  is  fully  under  the  intlneni.-f  of  cliioruforiu,  the  dilllrulty  nf  IIr; 
operation  will  he  iinieh  imreased  by  Ihu  incoshiant  spasiiKidic  aelion  of  the  L'li yux, 

|cwliich,  foreinij  tlie  hyoid  bone  up  and  dovvji,  ivndei'd  it  vety  troidjleBoniy  to  (ix  tlitj 

Ipuints  of  incision. 

If  the  openitiun,  fig.  31.'>.  Hhould  be  deemed  necessary,  it  may  be  perfornicd  as  fol- 
lows, according  to  the  plan  laid  down  by  .Mr.  Skcy  in  liis  valiinitle  work  nn  Operative 

iSurgery:  "The  head  of  tlie  patient  iK'ing  jilaeeil  horizontally,  and  tin-  ne<k  lengthened 
hy  raising  the  chin,  an  incision  of  about  twelve  lines  in  length  shonM  be  made  inune* 

idifttely  behind  the  eornit  of  this  bone,  the  ontltne  of  which  slionbl  be  iliMtinetly 
ascertained  before  proceecUng  to  tlie  operation  ;  the  incision  should  l>e  direetKl 
downwards  and  forwards.  The  skin  and  platysma  being  divided,  the  fascia  In 
€Xix>sed,  which  should  also  be  divided  to  the  length  of  the  external  wound.  The 
facial  vein,  ollen  of  considerable  size,  will  bo  brought  into  view  at  the  upjier  jKirt  of 
the  wound,  in  its  course  downwards  to  the  internal  jugulai*,  and  sIkhjIiI  be  drawn 
<Mit wards.     The  remaining  parts  slioiild  !«:■  torn,  rather  than  cut  nsimdcr,  passing 

I  transversely  inwards,  nearly  parallel  to  the  upper  edge  of  the  cornu  of  the  os  hyoides, 

I  when  the  artcr}'  will  be  exposed.     In    passing   the 
needle  behind   it,  care  nnisi  he  taken  to  avoid  the  FSg.  816. 

superior  laryngeal  nerve,  which  clescends  nearly  at 
right  angles  behind  the  artery." 

Deinarquay  has  tied  both  lingual  arteries  on  three 
occasions,  to  produce  atropiiy  of  carcinomatous  atTec- 
tions  of  the  tongue,  with  the  result  of  prolonging, 
life  in  eaeii  ease. 

The  facial  arlery,so  frequently  concerned  in  ope- 
rations about  the  neck,  face,  and  lips,  may  easily  lie 
compressed  with  the  finger  as  it  passes  over  tlie  jaw. 
If  divided,  it  should  immediately  be  secured.  WIjco 
its  ligation  l»ecomes  necessary,  in  case  there  is  no 
wound,  its  pulsation  will  p<^>int  out  the  proper  situa- 
tion for  the  incision.  When  it  is  desired  to  secure 
it  just  al)ove  its  origin,  the  incision  should  lie  made 
as  in  the  o(>eration  u|>on  the  lingnal,  it4  approach 
Iwing  facilitated  by  drawing  the  digsiatric  muMrle 
strongly  upwards.  Tlie  ve.s8el  is  most  easily 
exposed  and  tieil  where  it  lies  over  the  jaw,  as  in  fig.  UfBiion  o#  iii*  ruM  Arutj. 

816. 

The  occipital  artery  sometimes  requires  ligation  on  account  of  wounds,  hut  U« 
depth  in  the  lower  part  of  its  extent  is  Buch  as  to  protect  it  generally  from  injury 
involving  the  cer\-ical  region.  On  the  back  of  the  head.  Iiowever,  it  is  not  nnfrv- 
quently  laid  f»i)en,  and  usually  bleeds  very  freely.  It  may  be  exposed  just  nlx>ve  it* 
origin  by  carrying  an  incision  along  the  inner  lx»rder  of  the  »temo-roa«toid  rouHeIc, 
In  the  angle  formed  by  it  and  the  digastric,  the  latter  of  which  must  be  well  drawn 
down.  It  is  in  intimate  relation  here  with  the  hy|>oglo8«itl  nerve,  which  IiooUm  around 
It  as  it  passes  forward  toward  its  de«tiruition.  The  artery,  after  emerging  from 
the  splenins  muscle,  on  the  l>aek  of  the  head,  fig.  317,  U  NU|>erflcialf  it*  courito 
lieneath  the  scalp  being  denoted  by  its  pulitation. 

The  temporal  artery  is  occtsionally  wountUfl,  and  may  Iw  nt'cuwd  fmmedbtely 
libove  the  zygoma,  by  a  obort  retHeal  iocUjion,  flg,  318.  embracing  the  tem|Mjral 
aponeurosis,  immediately  beneath  which  it  i«  ritaat4Ml,  Lower  down,  the  depth  at 
trhich  it  lies  is  too  great  to  joatiff  ao  Bttempt  at  ll|{stloiL.  Hhould  it  W  dirideil  in 
this  portion  of  its  extent,  the  beat  plan  fa  to  tie  the  extanial  carotid. 

The  anterior  branch  of  tbia  veaael  ia  the  one  alwaja  aeleeted  in  arteriotomy,  when 
it  ia  wished  to  pnetiae  dcpkiloB  00  aeeoiuit  of  afiwtiona  of  the  brain,  or  the  brain 
and  its  roemhraiwa.  AAer  a«rfklcat  soMmntof  bloo<l  ba«  eacapird,  the  artery  U 
cut  acroaa,  and  a  graditated  armpnm  appKetl.    If  thU  precaution  \x  neglected,  a 

'  false  snej|H«n»  will  f'*na. 
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Fig.  817. 


Fig.  818. 


l.ig»l>oo  of  tba  OeclplUl  Artery. 


Ligatioa  of  ih»  Tempormt  Artery. 


The  'intc7'nal  maj-iHart/  arfenj  is  sometimes  wounded  by  a  thrust  with  a  bB 
knife  or  dirk.  Tlie  irimjediate  result,  of  course,  is  a  copiouo  lieinorrhage,  for 
arrest  of  wiiii-li  the  only  r*.«ine(ly  is  lijjation  of  the  external  carotid:  eompreasion 
is  true,  now  and  then  siicceuH.s,  lint  the  only  reli.ible  inean.s  is  the  ligature.  \S'll 
tlie  vcs.sel  is  wounded  in  the  exlirpjiliVni  of  the  jaw,  it  may  commonly  lie  seized  i 
lied  ;  when  this  is  in]|>raeticable,  the  bleeding  may  generally  lie  stopi>ed  with  thel 
iron,  or  with  the  tampon,  wet  with  a  saturated  solution  of  subsulphatc  of  irou. 


LIOATION  or  THE  SUBCLAVIAN  AND  ITS  BBANCHEB. 

The  point  which  is  uanally  selected  for  tying  the  subclavian  artery  is  just  extenia|_ 
to  the  scalene  muscle,  in  what  is  considered  as  the  third  course  of  the  vessel, 
single  incision  will  generally  be  foun<l  to  be  sufllcient  fi>r  tlie  free  exposure  of 
artery,  and  this  may  be  striitly  horizfmtut  or  more  or  less  curvilinear,  according 
the  fancy  of  the  operator.     It  is  only  when  the  luinor  is  bo  bidky  as  to  cause  gf 
malposition  of  tlie  shonhler,  forcing  the  eollar-lmne  high  up  into  the  neck,  that  I 
incisions  can  really  be  required,  the  one  extending  along  the  upi^r  tKJrder  of 
clavicle,  and  t!io  other  vertically  upwards,  parallel  witti  the  outer  edge  of  the  Bt 
cleiilo-mastoid  muscle. 

Previously  to  commencing  the  operation,  the  patient  should  be  placed  in  the  fad 
zontal  [losiiiou   niion  a  narrow  table,  with  his  head  and  chest  moderately  elcvat 

and    the   face   sliglitly    inclined    towards 
Fig.  819.  sound  side.     An  assistant  taking  hold  of  1 

iv  >-i  .i  ^s         hand,  keeps    the   affected    limb   close  to 

\^  v.^  ^  trunk,  at  the  same  time  that  he  pulls  do 

the  shouhler  as  much  as  possible,  in  onlwj 
draw  Hie  clavicle  away  from   the  suliclav 
artery  as  it  passes  ft'om  the  scalene  muscle  1 
wards  the  first  rib.     The  surgeon,  standing] 
the  side  of  the  patient,  above  the  shoaldl 
stretches  the   integument   of  the  neck  oil 
the  upper  part  of  the  chest  with  the  fing 
of  the  left  hand,  while  with  the  other  he  in« 
an  incision,  about  two  inches  and  n  lialf^ 
length,  directly  along  the  middle  of  ihe 
vicie.  commencing  at  the  sternal  origin  of 
mastoid  muscle  and  terminating  near  the  si't^ 
rior  margin  v>f  the  trapezius.     In  Uiia  man 
he  divides  the  skin,  superficial  fiiscia,  and 
tysma-niyoid.      Letting  go  Lis   hold  willi 
left  hand,  the  parts  will  lie  found  iustantlyj 
resume  their  natural  situation,   lenvin^ 
the  incision  on  a  level  with  the  superior  liof 
of  the  clavicle.    The  next  step  of  the  operation  consists  in  detaching  from  this  Ik 
tlie  deep  cervical  aponeurosis,  which  may  readily  Ix;  accomplished  by  a  fow  gvn 
strokes  of  the  handle  of  the  scalpel   instead  of  the  point  of  the  iustrumcnt,  wW 
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LlgnlioD  pflbe  BobeUTUn  Artery,  la  iu  outer  third. 
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rould  greatly  endanger  the  surrounding  vessels  and  nerves.  Tlie  external  jugular 
"-eiu  will  be  found  close  to  the  outer  edge  of  the  nuistoid  muscle,  and  should  be  held 
»ut  of  the  way  with  a  blunt  hook.  The  suprascapular  artery  will  also  generally 
.ppear,  at  this  stage  of  the  proceeding,  just  above  and  behind  the  clavicle,  or  par- 
ially  covered  by  it,  and  should  be  treated  in  a  similar. manner;  or,  if  divided,  it 
hould  immediately  be  tied.  The  omo-hyoid  lies  at  the  outside  of  the  incision,  bound 
[own  by  a  process  of  the  cervical  aponeurosis,  which  should  next  be  torn  tlirough 
rith  the  knife.  Taking  the  anterior  scalene  muscle  for  his  guide,  the  operator  feels 
or  the  tubercle  of  the  first  rib,  a  little  to  the  outside  of  which  the  artery  will.be 
ound  pulsating,  more  or  less  distinctly,  and  where  it  may  generally  be  easily  secured 
►y  passing  the  needle  from  before  backwards  and  from  below  upwards.  Previously' 
o  tightening  the  ligature,  it  should  be  ascertained  that  it  controls  the  circulation  in 
he  aneurismal  sac,  and,  above  all,  that  it  does  not  include  any  of  the  cords  of  the 
ixillary  plexus  of  nerves,  a  circumstance  which  has  happened  in  several  of  the  cases 
n  which  this  operation  has  been  performed.  "When  the  clavicular  origin  of  the  sterno- 
nastoid  muscle  is  unusually  broad,  as  it  not  unfrequently  is,  it  should  be  divided  upon 
;he  grooved  director,  as  this  will  greatly  facilitate  the  approach  to  the  vessel,  par- 
;icularly  when  the  design  is  to  apply  the  ligature  behind  the  scalene  muscle. 

In  this  manner,  the  subclavian  may  generally  be  easily  reached  without  much 
irasle  of  blood  or  loss  of  time.  In  some  instances,  however,  the  operation  is  ren- 
lered  extremely  diflficult,  tedious,  and  embarrassing,  owing  either  to  the  magnitude 
>f  the  tumor  and  the  consequent  elevation  of  the  clavicle,  the  diseased  state  of  the 
irtery,  the  unusual  course  of  the  vessels  of  the  neck,  or  even  when  these  follow  their 
latural  direction,  the  swollen  and  distended  condition  of  the  subclavian  vein,  the 
rregularity  of  the  omo-hyoid  muscle,  the  enlarged  condition  of  the  cervical  lym- 
phatic glands,  or,  finally,  the  great  condensation  of  the  parts  from  the  effusion  of 
;)lastic  matter. 

1.  The  elevation  of  the  clavicle  is  generally  in  direct  proportion  to  the  size  of  the 
tamer.  Sometimes,  however,  even  when  the  swelling  is  comparatively  diminutive, 
bhis  bone  is  situated  much  higher  up  than  usual,  owing  to  the  peculiar  conformation 
}f  the  individual.  In  either  case,  the  difficulty  of  finding  the  vessel  will  be  much 
increased.  In  one  instance,  where  the  elevation  was  produced  by  the  enormous 
development  of  the  disease.  Sir  Astley  Cooper  was  forced  to  abandom  the  operation 
altogether.  When  such  a  contingency  arises,  which,  on  the  whole,  must  be  extremely 
rare,  instead  of  giving  up  the  case  in  despair,  as  was  done  by  the  English  surgeon, 
the  best  plan,  it  seems  to  me,  would  be  to  divide  the  anterior  scalene  muscle,  so  as 
to  enable  us  to  apply  the  ligature  somewhat  nearer  to  the  heart,  or  even  on  the 
tracheal  side  of  that  muscle. 

2.  The  operation  is  occasionally  rendered  more  or  less  intricate  and  embarrassing 
by  the  diseased  slate  of  the  artery.  In  this  case,  although  the  vessel  may  be  easily 
enough  approached,  it  is  impossible  to  apply  the  ligature  at  the  usual  situation.  To 
livide  the  scalene  muscle,  or  to  cut  down  along  its  inner  margin,  for  the  purpose  of 
lecuring  the  vessel  at  one  or  other  of  these  points,  is  here  our  only  resource.  The 
brachial  plexus  of  nerves  may  also  be  so  much  in  the  way  of  the  operator  as  to 
render  this  course  necessary,  as  hapi)ened  on  one  occasion  to  Dupuytren. 

3.  The  cervical  vessels,  both  arterial  and  venous,  are  almost  constantly  in  the 
n&y  of  the  oiierator,  even  when  they  pursue  their  usual  route.  This  is  particularly' 
true  of  the  external  jugular  vein  and  of  the  suprascapular  artery.  The  former  of 
^hese  vessels,  commencing  at  the  angle  of  the  jaw,  passes  vertically  down  the  neck 
under  cover  of  the  platysma-myoid.  In  the  early  stage  of  its  course,  it  rests  upon 
the  sterno-mastoid ;  afterwards  it  gets  to  the  outer  border  of  this  muscle,  and,  finally, 
Eit  the  inferior  part  of  the  neck,  sinks  behind  it,  to  terminate  in  the  subclavian  vein 
Dear  its  junction  with  the  intcnial  jugular.  Just  before  it  disembogues,  which  it 
sometimes  does  by  several  distinct  trunks,  it  receives  two  pretty  large  branches, 
the  suprascapular  and  transverse  cervical,  which  traverse  the  neck  in  a  horizontal 
direction  from  without  inwards,  parallel  with  the  arteries  of  that  name.  These 
arteries,  as  well  as  their  accompanying  veins,  lie  deeply  jat  the  root  of  the  neck,  espe- 
cially the  suprascapular,  which  is  frequently  concealed  for  some  distance  by  the  cla- 
vicle, on  a  line  with  which  it  runs  to  reach  the  root  of  the  coracoid  process;  it  is" 
generally  a  branch  of  the  thyroid  axis,  and  rests  at  first  upon  the  anterior  scalene 
muscle,  crossing  as  it  passes  outwanls  the  subclavian  artery.  The  course  of  the 
transverse  cervical  artery  is  nearly  similar,  but  it  is  usually  situated  somewhat  higher 
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up;  it  is  also  considerably  smaller,  and  is  not  iinfrequently  derived  immeduulj 
from  the  siiliclaviiiii. 

Now,  in  attempting  to  reach  the  sulK-lavian,  it  is  almost  inipossililc  to  avoir!  wound- 
ing some  of  the  vessels  ahove  nientioiieti.  The  external  jugular  vein  is  |>nrticalarlv 
in  danger,  and  eau  scarcely  esenpe  without  the  utmost  cooluess  and  dexterity  on  Hit- 
part  of  the  operator.  As  soon  as  it  is  recognized,  it  should  be  separated  from  the 
surrounding  structures  by  a  few  gentle  strokes  with  the  handle  of  tiie  sealjK-l, »ml 
dritwn  to  the  outer  side  of  the  wound.  This  plan  is  uiidoiibtedly  alw.sys  ihe  liesl 
anci  safest  when  it  can  be  adopted  ;  sometimes,  however,  it  liappeus  that  the  vc^l 
is  so  jouoh  in  our  way  as  not  only  greatly  to  embarrass  our  progress,  but  absohiuly 
put  a  stop  to  it.  In  this  case  it  must  be  tied  with  two  line  ligatures,  and  ilieu 
divided.  8ueh  a  procedure  not  only  prevents  hemorrhage,  but  also  the  iutrodia-tmu 
of  air  into  the  lower  (jortjon  of  the  vessel,  an  occurrence  whtdi  cannot  lie  tooi-are- 
fully  guarded  against.  *lMie  suprascapular  artery,  if  in  tlie  way,  shoulij  be  drawn 
aside,  or,  if  it  be  woundeil,  immediately  secured-  An>-  bleeding  vessels,  indeed,  po 
matter  wlielhor  arteiial  or  velious,  provided  they  pour  out  a  sutQcicnt  amount  of 
blood  to  interfere  with  the  operation,  shouhl  nt  once  Ite  tied. 

4.  Tiie  inordinate  :(Wf{liiicf  of  l/ir  subclavian  vfin  is  anotlier  source  of  erabamut- 
raent  which  is  occasi<tn!dly  ex[>erieneed  in  operations  of  this  kind.  This  vetwJ  is 
usually  situated  somewhat  Itelow  and  Mupcrficially  to  the  artery,  b«:'ing  peparateiJ  from 
it  by  the  anti-rior  scalene  muscle,  npoii  whirh  it  lies.  Commencing  at  the  inferior 
margin  of  the  tirst  rib,  where  it  is  cnntinnous  with  the  axillary,  it  passes  boriztmtail}' 
inwards  until  it  joins  the  internal  jugular  vein,  within  a  few  lines  of  the  stcriii> 
clavicular  artieulaiion.  In  this  enurse,  ii)  which  it  is  almost  entirely  conceale<i  br 
the  clavicle,  it  rrceives  the  small  branelies  which  accomjiaii}-  the  ditl'erent  off-''-'  ■•'* 
the  artery  as  well  as  the  external  jugular,  which  last  enters  it,  as  before  stat4?il, 
opposite  the  centre  of  the  bone,  but  sometimes  more  internally.  After  the  iln;^inn 
of  the  cervical  aponeurosis  in  the  lowei-  part  of  the  neck,  the  oi>erator  will  oeoasicm- 
ally  observe  this  vessel  alternately  to  swull  and  subsi^ie,  owing  not  so  much.  ;i 
have  supposed,  to  the  natural  How  of  the  current  within  it  as  to  the  relltix  cn 

the  action  of  the  right  auricle  of  the  heart,  aided  by  the  hurried  and  agitalcil  »\xx 
of  the  respiratory  movements.  The  ditllcuUy  thus  occasioned  is  not  only  antinvin::, 
but  sometimes  so  embarrassing  as  to  render  it  almost  impossible  even  tn 
ftrter_v,  much  less  to  separate  and  tie  it.  To  rerae<ly  this,  it  has  l>een  susrgesi.  i 
the  operation  should  Ijc  sus[)fnded  lor  a  mnment,  and  tiie  patient  placed  in  the  s«'ini- 
erect  posture,  to  allow  him  to  nifdie  sevei-.-d  full  anrl  easy  ins[)i  ration  a,  after  which,  it 
is  said,  the  tension  of  the  vein  will  be  ditiiinished,  aiul  the  regurgitation  of  the  Mowl 
cease.  The  surest  and  most  ex]>t'diiii>iis  ]»lan,  however,  is  to  hold  the  vessel  niitnf 
the  way  by  means  of  a  broad,  blunt  book,  or  copper  spatula,  carrie<l  down  k-liiml 
the  clavicle  In  this  manner  the  vein  maybe  ett'ectually  compressed  tothecstflit 
of  half  an  inch,  or  more,  if  necessary*,  and  the  artery  fairly  brought  into  A-iew. 

5.  The  nmo-hijoid  muscle,  instead  of  fcnming  a  triangular  space,  as  it  nsnnlly  iloM, 
with  the  scalene  nmstle  ami  the  clavicle,  may  run  parallel  with,  and  just  al>ove,  that 
bone,  or  even  entirely  below  it.  In  either  case,  should  it  l>e  productive  of  iiicoiive- 
nienee  to  the  operator,  he  should  [«iss  a  ilirector  under  and  divide  it.  Such  a  |m> 
ceeding,  however,  can  seldom  be  called  for,  as,  by  laying  open  its  sheath,  the  tnasd« 
may  generally  be  drawn  out  of  our  reach. 

B.  The  liimphnlif  ijlnnds,  at  the  inferior  part  of  the  neck,  may  be  so  mndi 
enlarged  as  to  iuteifcre  seriously  with  the  dilTerent  stages  of  the  ojxiration-  When 
this  is  found  to  be  the  case,  instead  of  trying  to  save  these  Ixidies,  they  shoiikl  I* 
carefully  ilisscded  out,  as  wc  shall  thus  not  only  expedite  our  arrival  at  the  urteryi 
but,  what  is  a  matter  of  no  little  imjiortance,  greatly  facilitate  the  healing  of  ti«« 
parts  alter  the  vessel  is  tied. 

7.  Finally,  considerable  embarrassment  nia3' arise  from  the  conden»ed  and  indu- 
rated  state  of  the  parts,  caused  by  an  etfusion  of  plastic  matter.  This  may  ftbvn'-s 
be  looked  for  when  the  disease  is  of  long  standing,  or  when  the  tumor  is  so  largo »» 
to  excite  severe  inflammation  in  the  deep-seated  structures  immediately  alwv«  tlie 
clavicle,  thereby  obscuring  the  nerves  Bn<l  vessels. 

If,  from  any  of  the  alxne  causes,  it  is  sometimes  difficult  to  denude  the  artri 
convey  a  ligature  .iround  it  will  often  be  found  to  be  much  more  so.  Indceil. 
generally  constitutes  the  most  annoying  and  embarrassing  step  of  the  operation. 
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ilttnte  tliis  prooetliiK',  various  meoliniiical  contrivant-'es  havo  Wen  resorted  to,  sonif 
I>f  iheni  8o  com|»licated  iu  theif  chuiacter  as  to  be  well  calculated  to  eiihiiuce  instead 
of  diminirtliiug  tlie  ditHculty.  Under  ordinary  civfuuistauoes  every  iiuliuation  may 
be  fulfilled  with  tlie  common  aneurism-needle,  or  even  with  a  eommon  cyed-prohe. 
Wbutevcr  raecluiuioal  contrivance  be  em[iloyed,  the  ligature,  as  a  general  rule,  sliould 
be  passed  from  before  backwards  aud  from  below  upwards,  as  it  will  be  found  much 
tasier  in  thi»  way  to  pre\-eut  injury  to  the  subclavian  vein,  while  there  will  l>e  no 
danger  whatever  of  includiug  any  of  the  cords  of  the  bi-achial  plexus  of  nerves. 
Owing  to  tiie  great  depth  of  the  w^oiincl,  not  a  little  difficult)'  is  sometimes  experi- 
Miced  in  tightening  the  knot.  In  this  case  the  ingenious  instrument  invented  by 
Dr.  llosack,  of  New  York,  will  be  found  very  nsefnl.  I?y  holding  the  lii'st  knot  firm, 
It  enables  the  surgeon  to  tie  a  second  or  third  with  the  utmost  facility. 
I  Notwithstanding  the  assistance  to  be  derived  from  the  different  instruments  that 
have  been  imvented  for  that  pnrjjose,  such  has  been  the  dilliculty,  in  some  instances, 
Of  conveying  the  ligature  around  the  artery  as  to  lead  not  only  to  great  delay,  but 
klmost  to  an  abandonment  of  the  operation.  It  has  been  suggested,  under  these 
circumstances,  to  saw  through  the  clavicle,  and  to  this  proposal  I  can  sec  no  objection, 
J>rovided  the  shoulder  is  so  nnioh  elevated  as  to  olfcr  an  almost  insurmountable 
barrier  to  the  passage  of  the  ligature.  By  this  practice,  although  a  coni[tound  frac- 
ture of  the  clavicle  would  Ih'  superadded,  yet  this  would  be  of  the  most  simple  kind, 
;iirbile  the  oijcration,  instead  of  occupying  from  one  to  two  hours,  as  has  rel^eatedly 
fiappened  heretofore,  coidd  he  complctecl  in  a  comparatively  short  time  j  the  vessel 
fcoidd  be  much  more  eHectually  secui-ed,  the  risk  of  wounding  the  subclavian  vein 
And  other  parts  would  Ije  greatly  diminished,  and  the  jnitient  would  have  a  rauoli 
better  chance  for  recovery. 

Tlie  subclavian,  iirstead  of  pursuing  its  usual  course,  occasionally  passes  in  front 
of  the  anterior  scalene  muscle,  its  situ!iti<;n  being  thus  rendered  comparatively  sujjer- 
ficial.     I  have  witnessed  this  anomaly  not  less  than  live  times  in  dried  preparations. 

The  arteries  which  are  more  particularly  conccnicd  in  nuiintaining  the  collateral 
circulation  after  the  ligation  of  this  vtseel  are  the  suprascapular,  transverse  cervical, 
internal  mammary,  long  llinracic,  circumflex,  and  subscHpuhir,  the  first  three  being 
Vranclies  of  the  subclavian,  the  other  three  of  the  axillary.  The  thoracic  artery 
freipiently  arises  fioni  the  anenrismul  sac,  and  is  therefore  liable  to  be  obliterated 
^or  sonic  distance  in  the  progress  of  the  disease. 

The  subclavian  artery  has  i)ecn  tied  several  times  in  the  secoml  course  of  its  extent, 
jbut  the  procedure  is  very  difllcult,  as  well  us  replete  with  danger,  owing  to  the  prox- 
imity of  numerous  important  structures,  especially  the  phrenic  nerve,  jugular  vein, 
'pleura,  and  thyroid  axis.  The  external  incisions  are  similar  to  those  employed  for 
«xposing  the  artery  in  the  other  parts  of  its  extent ;  as  soon  as  the  anterior  scalene 
muscle  is  fully  brought  into  view,  a  grooved  director  is  carried  behind  it,  and  its 
lower  attachment  carefully  severed  from  the  first  rib,  the  phrenic  nerve  having  pi-e^ 
iriously  been  placed  beyon<l  the  reach  of  the  knife.  The  top  of  the  pleura,  lying 
dose  by,  must  not  l»e  wiinnde<l  in  iiassing  the  needle.  It  will  thus  be  jieneived  that 
the  operation  is  one  of  excessive  delicacy,  requiring  consummate  anatomical  know- 
ledge and  skill  for  its  successful  execution.  The  greatest  f»bjection,  however,  to  its 
performance  is  that  the  subclavian  is  obliged  to  be  tied  so  dose  to  the  superior 
Intercostal  and  deep  ccrviejd  branches;  a  circumstance  which  must  necessarily  mate- 
dally  interfere  with,  if  not  whoUy  prevent,  the  formation  of  a  firm  and  adherent 
plot.' 

UThe  manner  of  exposing  and  Jigating  this  artery  in  the  first  part  of  its  course  has 
en  pointe<l  out  under  the  head  of  axillary  iineurisni.  From  the  fact  that  all  the 
oases  in  which  the  o[ierati<>n  has  been  performed  have  ended  I'tUally,  it  is  questionable 
Irhether  it  should  ever  be  repeated. 

Among  the  roost  elalmrjite  statistics  of  ligation  of  the  subclavian  artery  are 
IhoBC  contributed  to  the  eighteenth  volume  of  the  Transactions  of  the  Aniericau 
ptfedical  Association  by  I'rofcssor  Willard  Parker,  of  New  York.  They  comprise 
l9fi  cases,  of  which  HH  were  cured,  and  107  died,  the  result  in  one  not  being  stated. 
jbf  li'»;^  cases  in  which  the  sex  is  given,  138  were  males  and  1.^  females.  The  right 
prtery  was  tied  in  H-2,  !in<l  the  left  in  52  cases,  in  which  the  side  is  noticed.  The 
Everage  date  of  separation  of  the  ligature  was  the  21st  da)'.  In  the  first  portion 
bf  its  course,  it  was  ligated  13  times,  without  a  single  recover)';  in  the  second  por- 
tion of  its  course  9  times,  with  4  deaths,  and  in  the  tliir-d  portion  of  its  course 
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I  to  fallow  the  track  of  the  wonn<l,  enlnrging  it  freiOy,  if  uecessnry.  Tiie  artery 
Ub  its  two  veins  will  h«  found,  in  the  early  part  of  its  course,  about  three  lines  from 
<e  of  the  sternum,  in  front  of  the  trinngular  muscle,  whti-h  separates  it  from 
{ileura.  It  may  readily  be  reaclic(J  iu  the  three  upper  intercostal  spates  by  a 
rtical  incision,  two  inches  and  a  linlf  itt  length,  carrieil  in  the  direction  just  itidi- 
,  through  the  integument  and  interna!  IntLMCostal  muscles,  together  with  sonie 
()bi-tis  of  the  great  pectoi'al.  Below  these  poiots  tlie  operation  will  be  very 
nit,  if  not  impracticable,  on  account  of  the  great  narrowness  of  the  iniercoalal 
iCes. 

LIOATION  or  TQE  INFERIOB  THYROID. 

Inferior  thyroid  has  been  repeatedly  tied  for  hemorrhage  and  for  the  cure  of 
In  wounds  of  the  tioek,  invulving  this  vessel,  the  ligation  is,  in  general, 
lisily  elTected  simply  by  enlarging  the  existing  opeiiing  in  the  direction  of  the  part 
fhence  the  i>lood  issues;  but  when  there  is  no  such  guide,  the  operation  is  usually 
He  of  considerable  dilticulty,  requiring  nice  anatomical  knowledge  and  careful 
bsection. 
The  inferior  ibyroid  artery,  in  the  first  part  of  its  course,  ascends  a  little,  and  then 
felines  inwards,  passing  liebind  the  great  vessels  and  nerves  of  the  neck.  The  easiest 
"By  of  exposing  it,  when  there  is  no  wound,  is  to  make  an  incision  along  the  inner 
orderof  the  stenio-eleido-mastoid  mu.sdo,  as  in  the  operation  for  tying  the  primitive 
ftrotid,  the  sheath  of  which  Hlnnild  l.>e  drawn  carefully  outwards.  The  artery  will 
e  found  to  cross  over  towiuds  the  thyroid  gland,  opposite,  in  most  cases,  tn  the  tifth 
^rvicoi  vertebra,  and  may  readily  be  encircled  with  a  common  aueurism-neeiilc.  Care 
lust  be  taken  not  Xo  injure  the  Kvmpathelic,  recurrent,  and  liy|ioglussal  nerves.  On 
be  left  side  the  artery  lies  iu  close  contact  with  the  cesophagus  ami  thoracic  duct. 

f  LIGATION  OP  THE  AXILLABT. 

Peligation  of  the  axiHary  artery  was  thst  performed  by  Mr.  Richard  Chambcrlaine, 
(f  Jamaica,  in  1815.  The  ciperation  is  required  chiefly  on  account  of  penetrating 
founds  of  the  chest,  secondary  hemorrhage  after  amputntifm  at  the  shoulder-joint, 

?'  the  accidental  laceration  of  the  vessel  during  the  reduction  of  .incient  dislocations. 
r  the  latter  occurrence,  a  numbiT  of  cases  have  been  reported  l.ty  surgical  writers. 
Phere  are  two  regions  where  the  artery  may  be  secured,  eitlier  just  below  the  clavicle, 
«•  in  the  hollow  of  the  axilla.  In  the  intermediate  point,  it  is  so  «leeply  situated, 
D<1  is  ill  such  intricate  relations,  as  to  render  its  approacli  A-ery  dilticult. 
(  As  the  artery  in  the  first  of  these  regions  is  very  deep  senteil,  it  has  been  advised, 
istead  of  tying  it,  to  ligate  the  subclavian  in  the  third  stai^e  of  its  course.  Cases, 
owever, occur,  in  whicli  it  is  desiiabte  to  secDre  it  soon  after  its  origin, and  tliis  may 
jtnomlly  be  done  witliout  any  dittjculty.  provided  the  surgeon  is  sufficiently  cool  and 
plluctcd,  and  has  a  thonmgh  knowledge  of  the  anatomy  of  tlie  parts.  The  patient 
leing  placed  in  a  half-sitting  posture,  witii  I  he  arm  Rlightly  abducted,  an  incision  is 
IRi'ricd  along  the  inferior  liorder  of  the  clavicle,  through  the  skin  and  platysma-myoid, 
ipinmencing  one  inch  from  the  sternum,  and  extending  to  within  a  short  distance  of 
he  deltoid  muscle,  care  being  taken  to  avoid  the  cejihalic  vein,  as  it  lies  in  the  groove 
(etween  the  latter  and  the  great  pectoral.  The  next  step  consists  in  dividing  the 
ibres  of  the  great  pectoral  to  the  full  extent  of  the  external  wound.  The  small  [sec- 
toral is  now  seen  at  the  lower  i>ortion  of  the  wound,  and  should  be  relaxiMi  by  briug- 
Pg  the  arm  close  to  the  trunk.  A  retractor  being  inserted,  and  the  divided  structures 
fell  depressed,  the  artery  will  be  found  at  a  short  distance  below  the  clavicle  invested 
►y  a  dense  fascia,  which  must  be  careCnlly  scraped  tlirough  before  the  vessel  can  be 
Mrly  exposed  to  view.  The  aceoinpunying  vein,  which  often  swells  sixldeiily  out 
ring  expiration,  lies  below  and  in  front  of  it,  while  tlie  brachial  plexus  is  behind, 
t*pt  one  of  its  branches,  which  is  above  and  in  contact  with  it.  The  anterior 
ijioracic  artery,  one  of  the  offsets  of  the  axillary,  is  also  on  its  anterior  surfjicc.  The 
jjievdle  is  passed  from  within  outwards,  in  order  to  exclude  the  vein.  As  difliculty 
k  soiuetimes  exjwrienced  in  distinguishing  the  artery  from  the  cords  of  the  axillary 
Dlexua  of  nerves,  it  will  Ije  well,  before  tightening  the  thread,  to  ascertain  what  eflect 
fl  application  has  upon  the  pulse  at  the  wrist,  or  upon  tlie  aneurismal  sac.  The  costo- 
racoid  li<^'ttmcnt  sometimes  requires  division  in  this  operation. 
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state  of  partial  lU-xion.  Thv  artL-rv,  acconiiitinieil  by  its  two  veins,  lies  licre  Itctween 
llif  median  au<l  ulnar  iioivi.*s,  Llii-  luruief  being  on  its  outer  side,  :iik1  tbt-  latter  on  the 
•  inner.  If  llie  artery  is  snuglil  for  at  the  uiiddle  of  the  arm,  the  best  guide  to  its  seat 
will  be  the  ulnar  edge  uf  the  two-hetuled  flexor  iniistle.  The  niedinti  nerve,  in  thin 
part  of  the  course  ul'  the  aitery,  Ih  usniilly  tui  ttie  inside  and  in  front  of  the  vessel. 
At  the  l>eud  of  the  arm,  the  Inaehial  is  reudiij'  eX[)osed  \>y  dividing  the  braehinl 
aponeurosis  in  a  line  with  the  ulnar  border  of  the  tendon  of  the  two-headed  flexor 
muscle.  Ill  none  of  tliese  ofieialioiiH  is  it  neeessnry  to  divide  any  nuiscular  lil)re3. 
Schemea  for  tying  the  bcaehial,  rmlial,  and  ulnar  arteries  are  de]iicleil  in  fig.  321. 

In  operating  iii)oii  the  brai-hial  arteiy,  it  should  Ite  Itomc  in  mind  that  this  vessel 
is  8id)jeet  to  certain  varieties,  wbieh  may  serve  both  tn  ])ori»lex  Itie  suj'geon,  and  mar 
the  residt  of  the  undertaking.  The  mof.t  Iroiinent  of  these  anomalies  is  the  high 
division  of  the  arter3'  into  the  radial  and  ulnar,  which,  on  reaehing  the  elbow,  either 
pursue  their  usual  course,  or,  as  is  more  generally  Uie  case,  the  former  proceeds 
superticiidlj-  down  the  forearm,  while  tlie  latter  becomes  deep-seated  ;  or  tlieir  course 
may  bo  rever.'<ed,  t!ie  radial  following  its  ordinary  rtjute,  while  the  ulnar  descends 
iraine<liately  under  tlie  sUin.  Several  inntanres  Ijave  l>een  met  with  in  nhieh  the 
brachial  divided  'dgli  up  into  two  bninelies,  which  sidiseijuently  united  iivlo  a  .*:inglo 
truuk,  as  iu  fig.  322,  wliich  afterwards  bifurcated  regularly  into  tbe  radial  iind  uluar. 


Fig.  333. 


bouh1«  Bnuhtal  Artery, 
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The  radial  artery,  wliogo  course  idong  the  forearm  is  inflicated  by  .a  line  drawn 
from  the  middle  of  the  bend  of  the  clb»>w  to  the  forepart  of  the  styloid  process  of 
the  radius,  may  be  tied  near  its  origin,  at  its  miihlle,  and  at  its  inferior  extremity. 
When  the  design  is  to  ligate  it  above,  or  iit  the  first  of  these  situations,  it  may 
lie  approached  by  an  incision,  about  three  inches  in  length,  parallel  to  the  inner 
border  of  tbe  long  sn|)innitor  muscle,  between  whicli  and  the  rouml  pronator  the 
KmbscI  will  be  found,  accompanied  by  its  two  veins,  the  radial  biaiicli  of  the  musculo- 
^^hnl  nerve  lying  at  its  outer  side,  luid  some  distance  from  it.  Care  is  taken  not  to 
^'uund  the  basilic  vein.  In  the  niidiUe  third  of  the  forearm,  the  artery  lies  between 
the  long  supinator  nud  llexor  muscle  of  the  carpus,  the  radiid  nerve  descending 
close  along  its  radial  border.  Jn  tbe  inferior  portion  of  its  extent,  the  artery  is 
comparatively  superficial;  its  pulsation  is  very  distinct  in  the  greater  part  of  its 
length,  anil  thereby  serves  as  u  ready  guide  to  its  course.  The  artery,  as  it  lies 
upon  the  back  of  the  carpus,  underneath  the  tendons  of  the  extensors  of  the  meta- 
carpal bone  and  first  phalanx  of  tlie  thumb,  ia  easily  reached  by  an  oblique,  trans- 
verse, or  longitudinal  incision.     It  is  accfunpauied  by  t*vo  veins. 

The  idnar  artery  is  sometimes  divided  in  the  upper  |>art  of  its  extent  by  a  knife 
or  ball,  and  naay  then  generally  be  eusily  found  by  taking  the  wound  as  our  guide, 
enlar£i;ing  it,  if  necessary,  and  tying  the  vessel  at  eaeh  extremity.  When  a  false 
aneurism  exists  in  this  situation,  it  is  usually  recommended  to  ligate  tbe  brachial, 
liut  I  am  satisfied  that  il  would  be  more  safe,  in  every  instance,  to  tie  the  ulnar  soon 
after  its  oriiiin,  by  cutting  boldly  tlirough  the  thiek  muscidar  mass  at  the  u|i|>er 
third  of  the  forearm,  as  we  could  thus  elfectnuUy  guard  against  lieraorrhage  from 
the  recurrent  circulatittn.  In  the  middle  of  the  limli  the  artery  lies  along  the  radial 
bonier  of  the  ulnar  flexor  of  tbe  carpus,  which  should,  therefore,  be  taken  as  a  guide 
to  the  knife,  and  be  carefully  separated  from  the  common  flexor  of  the  fingers.     The 
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ln>leiHl  of  ctiUiiitr  tbrouiiti  tlie  suhBtance  of  the  gr«al  pectoral  muscle,  the  arttrr 
m.iy  easily  be  e.\|iusctl  liy  c:iirying  tlie  inoisiou  along  the  groove  lietwi^Ti  iu  iwi) 

Ih'IIh's,  commencing  about  otit?  Inch 
Fiy.  320.  external    to    the    sterno-cbvuular 

joint,  nnil  estciiding  oulwanls  and 
downwnrilH,  for  at  least  threo  inchrs 
and  a  half,  in  the  direction  of  the 
insertion  of  the  muscle.  If,  opn 
sctianiting  the  two  bellies,  it  ho 
fotiml  that  there  is  not  siiQicicnt 
room,  the  ui)i)or  one  should  Ik> 
dividi^d  i)or|ttMidiciiIarly  a«  far  «» 
the  ciiilar-lfone.  The  artorv  hw 
'JiiL  .^  iiil^     il^      ^         "■     Sometimes   been   tied    in   the  first 

part  of  its  course,  as  in  the  cases  of 
Desiiiitt  and  Koux,  b\'  ^itiiply  seta- 
nitiiiij;  the  pectoral  and  deltoid 
niiiRcies,  without  any  division  of 
their  substance. 

To  expose  the  artery  in  its  inferior 
section,  fig.  320,  the  arm  shuuM  l« 
abducted  and  supinated,  and  an  incision,  nearly  three  inches  in  length,  made  lliroiigli 
the  axilla,  close  to  the  border  of  tiie  broad  dorsal  muscle.  The  cellular  ami  aponeu- 
rotic structures  Kiciug  next  divided,  the  niedi:in  nerve  and  axillary  vein  will  In- 
brouglit  into  view,  the  two  roots  of  the  former  embraeiug  the  artery  on  each  si(k, 
and  the  latter  niutiing  along  its  anterior  surface.  Cautiously  separating  these  |»arts 
with  the  finger,  or  the  forceim  and  ilirertor,  nnd  turning  them  in  opposite  direction*, 
the  artej'y  is  exposefl,  and  tied  by  passing  tlie  ligature  from  within  outwards. 

It  is  barely  |tossil»|e  that  the  axillary  artery 
Fig.  821.  might  leciutre  ligation  in  its  second  conr**, « 

it  lies  under  cover  of  the  small  pectoral  mus- 
cle. If  so,  the  muscle  v«!hould  lie  divided  alicut 
tliree-fpiarters  of  an  inch  from  its  attachment 
to  the  coracoid  jirocess.  The  great  objectioo 
to  the  operation  is,  not  the  depth  of  the  nriery 
in  this  .situation,  but  the  dilliculty  of  wpnrj- 
ling  it  from  tJie  axillary  plexus  of  nervM,  »imi 
the  close  proximity  of  the  ligature  to  tlie 
origin  <jr  the  thoracic  vessels,  thus  en)barni»i» 
ing  the  formation  of  a  Sno  clot. 


Ugaticn  of  tba  AzUUry,  In  tu  Iiir«rlor  DirlaloD. 


V 
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Ltgitllunnrthe  Bmchtal,  Radlkl.nnit  tflniir  Art«rlrR, 
»Uo  ur  lh«  Palmmt  Voaeelt. 


LIGATION  OF  THE  BBACHIAU 

The  brachial  artery,  in  coiiseqiienceof  won ikI9 
and  various  kimls  rtf  traumatic  aneurism*.  "^ 
quires  to  be  lignted  more  frequently  than  WV 
other  artery  in  the  bod3'.  Extending  from  the 
lower  border  of  the  axilla,  on  a  level  with  ill* 
temlon  of  the  teres  muscle,  to  nearly  ooeinch 
below  the  bend  of  the  elbow,  it  is  overluppw 
alwive  by  the  coraco-brachial  muscle,  ftn<l  '" 
the  middle  by  the  two-headed  tiexor,  wliil" 
inleriorly  it  is  coinj>letely  covered  by  s  >*■ 
flexion  of  the  brachial  aponeurosis.  Its  «rli'''^ 
course,  however,  is  comparatively-  siipcrfiviwi 
so  that  it  is  easy  to  feel  its  pulsations  in  ll" 
greater  portion  of  its  extent.  In  attem|?ll"§ 
to  secure  the  artery  high  up,  near  it**  <>ri>r'"' 
an  incision,  two  inches  and  a  half  in  leajft''* 
shouhl  be  made  along  the  inner  margin  of  tl"* 
cnraco-brachial  muscle,  the  limb  lieing  f*" 
tended  and  suiunated  with  the  forearm  in  ' 
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ate  of  partinl  llt'xion.  TIk*  arlcry,  :ic(.'<nnp!iriie<l  l)\"  its  two  veins,  lies  here  Ix'lvvfen 
c  iiK'diHii  ami  iiliiai'  nerves,  Uie  tVjiJin'j'  bt'iiijr  on  its  ouUt  side,  ami  tlif  liitterfn  lliu 
ner.  IT  the  arU'ry  is  soiijiht  i\,p  ut  tliu  niidille  ol"  tlii'  arm,  IIjl-  licst  guide  to  iIh  st-at 
ill  be  the  idnur  edi^e  of  the  two-lipudod  Hexor  rausclf.  Thu  median  la-i've,  in  this 
irt  of  the  course*  of  the  ailory,  is  usually  on  tlie  insiile  and  in  fiont  of  thu  vl'sscI. 
t  the  bend  of  the  arm,  the  brnchiid  is  readily  exposed  by  dividing  the  hiaehial 
loneurosis  in  a  line  with  the  ulnar  border  of  the  tendon  of  the  two-heailed  Hcxor 
uscle.  In  none  of  these  openilionH  is  it  necessaiy  to  divide  any  muscular  Jihres. 
;heraes  for  tyiuff  the  liraebial,  radial,  and  ulnar  arleiies  arc  de|>icted  rn  (iij;.  'A21. 
In  ojieraling  upon  the  bra<lii»l  artery,  il  should  be  borne  in  mind  that  this  vessel 
Sid)jeet  to  certain  varieties,  nhirli  may  serve  botli  to  perplex  the  surgeon,  ami  mar 
e  result  of  the  uudertjdvin<i.  The  most  frequent  of  these  nnomalies  is  the  high 
vision  of  the  artery  into  the  radial  and  nlnar,  whieh,  on  reaching  tlio  elbow,  either 
irsue  their  usual  course,  or,  as  is  ninre  ^jeuerally  the  case,  the  (brruer  proceeds 
perlicially  down  the  forearm,  while  the  latter  becoinesi  deep-seatod  ;  or  their  course 
ay  be  rcvcrseil,  the  radial  folloninu;  its  orditniry  route,  wl>ile  the  ulnar  descends 
imcdiately  untlor  the  skin.  Several  iiistauees  have  been  met  with  in  'vhieh  the 
achial  divided  iu^b  up  into  two  braiKlies,  vvbieh  subsequently  united  into  a  siufrle 
unk,  as  in  fiff.  322,  wlucli  alUTwards  bifiueated  regularly  into  the  radial  and  ulnar. 

Fig.  333. 


r><D>>l«  Brnchtul  Artery. 
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seTkdial  artery,  whose  course  aloncr  the  forearm  is  indicated  by  a  line  drawn 
jin  the  middle  of  tlie  liend  of  the  elliow  to  the  forepart  of  the  styloid  process  of 
c  radius,  may  be  tied  near  its  origin,  at  its  niidille,  and  at  its  inferior  extremity, 
'hen  the  design  is  to  ligate  it  above,  or  in  the  lirst  of  these  situations,  it  may 
!  approached  in"  an  incision,  about  three  inches  in  lenj^th,  parallel  to  the  inner 
irder  of  the  long  suj>inator  mu.sele,  between  which  and  the  roiiml  pronator  the 
•ssel  will  lie  found,  acconrpanied  by  its  two  veins,  the  radial  branch  of  the  mnsculo- 
liral  nerve  lyin;^  at  its  outer  side,  and  some  distance  from  it.  Care  is  taken  not  to 
[jund  the  basilic  vein.  In  the  middle  third  of  the  forearm,  the  artery  lies  between 
e  long  sujjinator  and  flexor  muscle  of  the  carpus,  the  radial  nerve  descending 
080  along  its  radial  border.  In  the  inferior  portion  of  its  extent,  the  artery  is 
imparatively  superficial;  its  pulsation  is  very  distinct  iti  the  greater  part  of  its 
ngtli,  and  thereby  serves  as  a  ready  guide  to  its  course.  The  artery,  as  it  lies 
)on  the  back  of  the  carpus,  uuderncMlh  the  tendons  of  the  extensors  of  the  uieta- 
.rpal  bono  and  first  pluilanx  of  the  thumb,  is  easily  reached  by  an  oblique,  traus- 
trse,  or  buigitudinal  incision.  It  is  aceonipanicd  by  two  veins. 
The  ulnar  artery  is  sometimes  divided  in  tlie  iqiper  part  of  its  extent  by  a  knife 
'ball,  and  may  then  generally  lie  easily  found  by  taking  tlie  wcuind  as  our  guide, 
darging  it,  if  necessary,  and  tying  tlie  vessel  at  eaeli  extr»;miLy.  When  a  false 
teurism  exists  in  this  sitnutinn,  it  is  usually  reconunended  to  ligate  the  brachial, 
il  I  am  sati-sfied  that  it  wouhl  be  more  safe,  in  every  instance,  to  tie  the  ulnar  soon 
Xer  its  origin,  by  cutting  boldly  through  the  thick  muscular  mass  at  the  upper 
lird  of  the  forearm,  as  we  could  thus  ctTectiially  guard  against  lieraorrhage  from 
le  recurrent  circulation.  In  the  middle  nf  the  liudi  the  artery  lies  along  the  radial 
•jrder  of  the  nhiar  flexor  of  the  Ciir])us,  which  flnnild,  therefore,  he  taken  as  a  guide 
)  the  knife,  and  be  carefully  separated  from  tlic  common  flexor  of  the  fingers.     The 
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ulnar  nerve  bore  lies  on  the  inner  side  of  tlie  vessel.  Near  the  wrist  theanerjia 
giiiu-nillv  tbumt  with  rucility,  its  situation  being  imlicated  bj*  its  pulsation. 

Ligation  of  the  palmar  artt'ries  is  renderetl  neoessnry  in  cast'  of  external  injury, 
and  can  only  he  sueci'ssrully  etfected  lij  enlarging  the  wound  freely  upon  a  gro'ivwl 
director.  This  should  always  lie  done  as  early  as  possible,  before  the  supervention 
of  swelling,  which  greatly  increases  the  didicnlty.  When  the  parts  are  much 
oltscnrcd,  acupressure  will  sometimes  arrest  the  bleeding  more  readil}-  than  tlie 
ligature. 

The  superficial  palmar  artery,  forming  wlint  is  called  the  palmar  arch,  is  tlieiytn- 
tinuation  of  ihe  idnar  artery^  and  lies,  at  its  commencement,  on  the  anniilrir  lii,'j- 
mc'ut  of  the  wrist,  and  then  on  the  tendons  of  the  superficial  Hexor  of  the  fingers, 
in  close  relation  with  the  divisions  of  the  median  and  ulnar  nerves.  It  is  eovcrdi 
near  the  inner  bonier  of  tlie  hand  by  the  short  palmar  muscle,  and  aflenvards  hx 
the  palmar  aponeurosis  and  the  integument.  At  the  thumb  it  inosculates  with  ^ 
small  branch  of  the  radial  artery  'i'iie  deep  palmar  artery  arises  from  the  ulnur 
artery  at  the  origin  of  the  palmar  arch,  a  little  beyond  tlie  iiisifonu  bone,  and,  pa^tiuu 
forward  under  cover  of  the  short  Uexor  of  the  little  finger,  unites  with  the  palmar 
termination  of  the  radial  arteiy,  thereby  completing,  as  stated  hy  Quain  and  riharpey, 
the  deep  palmar  arch.. 

LIGATION  OF  THE  ABDOMINAL  AOKTA. 

Ligation  of  the  abdominal  .lorta  may  be  required  on  account  of  a  wound,  eilber 
of  itself  or  of  tiie  common  iliac,  and  in  that  event  the  liest  plan  would  prolialdj 
be  to  enlarge  the  external  opening  to  an  extent  sufficient  to  encircle  the  vessel  witJi 
the  thread.  In  ligating  the  vessel  for  aneurism,  the  patient  shonld  lie  on  Im  righl 
side,  and  care  shonld  lie  taken  to  avoid  injuiy  to  the  peritoneum,  which  can  easilj 
lie  done  by  adopting  the  procedure  of  l>r  Murray,  since  followed  by  Montoiroand 
South,  of  making  a  ciirviliiiear  incision,  with  the  convexity  towards  the  vcrteks, 
from  an  inch  above  the  anterior  superior  s]iiiioiis  ju'ocess  of  the  ilium  to  the  carti- 
lage of  the  tenth  ri)>  It  should  lie  fully  six  inches  in  length,  and  should  extend,  in 
the  first  iiislaucc,  merely  through  the  comiiioii  iittegument.  The  various  underlying: 
structures  shoidd  then  be  severally  divided  utdil  the  i»eriloneum  is  brought  iiili>rii!W, 
which  is  cnutionsly  peeled  i^ff  from  the  iliac  ami  psoas  muscles  with  the  han<l  a  short 
distance  beyon<l  the  contemplnted  point  of  ligation.  The  separation  of  the  aort* 
from  its  acLom|>anying  vein  on  the  right  side,  and  the  filaments  of  the  sympiilbclic 
nerve  in  front,  constitutes  one  of  the  greatest  dilHculties  of  the  operation,  aiwl  i* 
generally  best  ell'eeted  with  a  long  director,  slightly  sharp  at  the  extremity,  ati<l  the 
nail  of  the  index  linger.  The  ligature  shiudd  be  passed  around  the  artery  froto  IcA 
to  right,  and  from  beliind  forwards,  about  one  uich  above  its  bifurcation  into  th«? 
common  iliacs. 


LIO.^TION  OF  THE  COMMON  ILIAC. 

Tlie  common  iliau  artery  wns  first  ligated  by  Dr.  William  Gibson,  of  this  city,  in 
1812,  in  a  case  of  gunshot  wound.  His  patient  die<l  in  thirteen  clays,  of  peritonitis 
and  secondary  lieniorrhage.  In  1S27,  it  was  tied,  f(tr  Ihe  first  time,  for  aneurism,  by 
Dr.  Mott.  The  disease  occui)ied  the  external  iliac  artery;  the  ligature  eauie  away 
on  the  nineteenth  day  ;  and  in  less  than  two  months  the  man  was  entirely  well. 

This  artery  has  been  secured  altogether  upwards  of  tVuty  limes.  The  most 
extended  ami  reliable  statistics  of  tlie  ojteration  that  ha\'e  yet  appeared  are  /.hose  of 
r>r.  .Stephen  Smith,  of  New  York,  ]nililishcd  in  l8(i0.  He  has  arranged  his  cases 
umler  four  distinct  heads,  as  they  relate,  first,  to  tlie  arrest  of  hemorrhage  ;  seoondlv, 
to  the  *'tire  of  aneurism;  thirdly,  to  the  starvation  of  [mlsating  tumors;  and,  lastly, 
to  the  ligation  of  tlie  vessel,  as  u  means  of  avuidiug  hemorrhage  during  the  removal 
of  morbid  growths.  Two  of  the  tables  are  so  interesting  and  instructive  that  I  siiall 
take  the  liberty  of  transcribing  them. 
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Group  I — Eleven  Cases  of  Ligation  for  the  Arrest  of  Hemorrhage. 


5  Operator. 


1  Gibson 

2  Liston 

3  Garviso 

4  Pirogoff 

6  DegoJse 

e'post 

I 

7  Uhde 
i 

8  Edwards 
I 

9  Holt 

10  Parker 

11  Buck 


4J        V 


Disease  or  accident 


38  1. 

8  r. 

...  r. 

i 

I 

42  r. 

I 

20  1. 

26  1. 

27  r. 

I 

24  r. 

20  !  r. 

40  I. 


Gunsliot  wound  of  external  iliac  artt^ry 
Hemorrhage  after  amputation  of  tliigli 
Hemorrhage  from  bursting  of  aneurism 
Hemorrhage  after  ligature  of  external 

iliac 
Hemorrhage  after  ligature  of  the  ex- 
ternal iliac 
Hemorrhage  from  an  incision  into  an 

aneurism 
Rupture  of  internal  iliac  in  applying 

ligature 
Rupture  of  an  aneurism  of  external 

Uiac 
Hemorrhage  from  opening  a  gluteal 

aneurism 
Heuiorrhage  from  a  stab  in  the  groin 
Hemorrhage  after  ligature  of  external 

iliac 


Date  of 
death. 


Cause  of 
death. 


lath  day  Hemorrhage 

24  honi-8  £xlmu.stion 

4  hours  Exhaustion 

14th  day  Hemorrhage 


24  liours  I  Exhaustion 

4th  day  I  Peritonitis 

26th  day  \  Hemorrhage 

3d  day   '  Exhaustion 

10  hours  '  Exhaustion 
17th  day    Hemorrhage 


Of  the  above  cases,  10  were  fatal,  and  1  recovered,  being  a  mortality  of  nearly  91 
per  cent.  The  average  period  of  death  was  eight  days,  the  cause  in  5  being  imine- 
diate  exhaustion,  in  4  secondary  hemorrhage,  and  in  1  peritonitis. 


Group  II.- 

—Fifteen  Cases  of  Ligation  f 

or  the  Curt  of  Aneurism 

r' 

Operator. 

•ji 

&, 

Sent  of  aneurism. 

Result 

Datnof  1    Cause  of  death. 

i 

^ 

< 

death.    1 

t 

Mott 

m. 

33 

Ripht  ttxtcniiil  tliic 

Cured 

s 

Crsinptoa 

m. 

30 

Kijjlit  estiipiil  it[;ic 

Died 

10th  day    Hemorrbnge 

9 

Sevens 

m. 

... 

Right extiiiiiil  ilijie 

Died 

2d  day   , 

4 

Salomon 

iti. 

38 

L^rt  extpinnl  iliac 

Cured 

1 

£ 

Syrae 

m. 

31 

Rlglit  extcrniil  iliac 

Died 

4th  day     Gangrene  of  leg 

« 

Peace 

m. 

3fi 

Right  I'Xtfriiiil  Uinc 

Cured 

7 

Hey 

ra. 

41 

Lpft  extt-rnal  itlac 

Cured 

8 

Garviso 

... 

.».. 

Extrrunl  iliac 

Cured, 

9 

Lyon 

hi. 

WJ 

Left  cstf^rTiiil  illnc 

Died 

no  hours    Exhuna-Mon 

Id 

Jones 

m.- 

:n 

RlKht  t-sU-mal  illdc 

Died 

15th  day    Erysipelas 

H 

W*.-d(Ierbam 

m. 

2B 

Left  fftiKiral  and  ext.  iliac 

Died 

4th  day     (iangrenc 

12 

Van  Hurtn 

m. 

46 

Kiglit  extt^rtial  iliac 

Died 

4th  ilay     Suppuration  of  sac 

l» 

Stepht-n  Smith 

m. 

!Xi 

Rlghl  external  iliac 

Died 

4rtth  dflv    Hemorrhage 

14 

Stones 

m. 

m 

Left,  exbcmal  iliac 

Died 

2(lth  day    Dv-'«oiitery 

16 

Goldsmith 

HI. 

40 

Left  external  lliao 

Died 

fith  day     Exhrniiition 

Of  the  cases  comprised  in  this  table,  all,  except  one,  were  males.  The  aneurism 
was  located  on  the  right  side  in  8,  and  on  the  left  in  6,  the  seat  in  one  not  being 
given.     The  mortality  was  6fi§  per  cent. 

In  the  third  group.  Dr.  Smith  gives  4  eases,  in  which  this  vessel  was  tied  by 
Guthrie,  Stanley,  Moore,  and  Meier,  on  account  of  pulsating  tumors  supposed  to  be 
aneurismal,  but  which  proved  to  be  malignant.     All  the  patients,  except  one,  died. 

The  fourth  group  comprises  2  cases,  in  one  of  which  the  artery  was  tied  bj'  Bushe, 
for  an  anastomotic  aneurism,  in  a  child  six  weeks  old ;  and  in  the  other  by  Chas- 
aaignac,  in  a  man,  aged  fortj'-nine,  to  prevent  hemorrhage.     Both  patients  died. 

Of  the  above  32  cases,  21  were  males,  and  S  were  females,  the  sex  in  2  not  being 
given.  The  ages  varied  from  six  weeks  to  fifty-nine  j'oars,  22  of  the  cases  occurring 
between  the  twentieth  and  fiftieth  years.  In  if  cases  the  right  common  iliac  was  lied, 
and  in  13  the  left.  Of  the  whole  number,  25  died  and  7  recovered,  being  a  mortality  of 
about  lajf  per  cent.  The  average  jieriod  of  the  separation  of  the  ligature  in  12  cases 
was  nearly  twenty-tiiree  d.'iys,  the  minimum  being  eight  days,  and  the  maximum 
thirty-six  days.  In  9  cases  the  peritoneum  was  wounded  during  the  operation,  and 
all  these,  excepting  one,  died.  In  9  cases  in  which  ancesthetics  were  used,  and  in  9 
in  which  they  were  not  used,  all  perished.  It  would  thus  seem  that  the  ligation  of 
this  artery  is  one  of  the  most  unsuccessful  operations  in  surgery. 

The  tables  of  Dr.  Smith  do  not  inclnde  the  case  by  the  late  Dr.  Luzenberg,  of  New 
Orleans,  in  wliich  the  primitive  iliac  artery  was  successfully  tied  in  1846.     Dr.  Ham- 
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Ugmtlon  of  tfaeCniani'iD  Illae. 


iiiojkI,  of  ^laii  FraiiLisco,  in  ISfil,  also  lijratfd  tliis  vessel  on  afcouut  of  an  anciirUm 
of  till-  'gluteal  arlt'iy,  I'ut  liis  patii-nt  iViM  ou  the  tweutj-roiirth  ihiy. 

WiUiiii  lilt?  litsl  I'l'w  vfuis  8ii(  ct'sHriil  cases  luive  been  re|ji>jle<l  l»y  Hrainard,  Bicker 
sleth,  and  'Syme,  in  llic  latter  of  wliifli  Ihc  tumor,  one  of  Itirye  size,  was  laid  freely  o|m;ii, 
and  a  ligature  n|>[)lie<l  to  the  coiDinon,  internal,  and  oxteninl  ilinc  arteries,     Ihiriiig 

the  same  (jeriod  lalal  eases  oceurred  in  the  bumU 
Fljj.  323.  of  Dugas,  Gnrit,   llargravc,  and    Maunder,  iLr 

patient  of  the  Dublin  surgeon  having  diiil  from 
gangrene  of  the  foot  an<l  profuse  diseharge  frou! 
the  wound,  and  that  of  the  London  surj^eou  frum 
nii>rtilieatioii  of  the  lower  extrenuty.  Tlire*  fat:il 
cawa  occtirrefi  in  the  army  during  our  lale  war. 

Liyutiun  of  the  common  iliac,  fig.  323,  ib  f«r 
frnm  Keing  an  easy  opi-ration,  es|>eeiall3'  in  owe 
of  aneurism,  attended   with   a   large  tumur  ami 
ij»>       \  j^^V      /' ^  morbid  adhesions  of  the  peritoneniu.     The])ati»il 

'^     \  vlr  y^       I        lying  on  iiis  buck,  with  the  thighs  soinewLal  re- 

laxed, ii  slightly  curvilinear  incision  is  made  aloni" 
the  lower  part  of  the  abdoiueu,  about  half  an  inch 
al>ove  Poujmrt's  ligament,  eouimeneing  at  the  ex- 
ternal ring  and  passing  upwards  aiid  outwards  i 
short    distttuce    beyond    the    anterior    superior 
spinous  process  of  the  ilium,  its  length  varying 
from  hve  to  seven  inches,  according  to  the  oci- 
geiieies   of    the    particular   ease.     Tlie    ofHTator 
hhould,  in  every  instance,  give  himself  an  aburj- 
damn  of  room.     The   first  cut   extends  nierelj 
through    the   skin    and    supertieial    fascia.    Tlif 
other  structures,  beginning  with  the  aponeurosis  of  the  external  oblique  muscle,  uv 
then  severally  dividetl  ttjxm  the  director  down  to  the  peritoneum,  more  and  tnon 
eaulion  being  observed  iei  projiortion  as  we  approach  the  deeper  parts.     The  s«roo5 
membrane  is  now  gently  and  shnvly  detached,  by  means  of  the  finger,  from  the 
aneurism  and  other  textures,  as  high  up  as  the  necessities  of  the  ease  may  deinaml. 
The  artery  being  tlius  denuded,  is  next  isolated  from  the  accompanying  vein,nritl  the 
thread  deposited!  by  ijassin;j  the  needle  iVoni  within  outwanls,  above  the  middle  of 
the  vessel.     The  ditferent  steps  of  the  operation  will   be  greatl}^  facilitated  if  Hit 
patient  has  previously  taken  an  active  oatliartie,  to  unload  the  bowels.     Care  must 
be  emjiloyed  not  to  wound  the  spermatic  cord. 

Frfmi  numerous  trials  upon  the  dead  subject,  Dr.  Smith  advises, as  the  easiest  aod 
safest  method  of  ap[uoaeliing  the  vessel,  tliat  an  incision  be  made  extending  from 
near  the  anterior  extremity  of  the  eleventh  rib  to  within  a  few  lines  of  the  inlcniil 
ring,  witli  a  sharp  curve  inward  of  one  inch.  It  will  thus  pass  a)x)ut  an  inch  and* 
half  within  the  anterior  superior  spinous  process  of  the  ilium,  and  be  alnjul  scvrii 
inches  in  leiitfth.  The  curve  at  the  lower  extremity  of  iho  wound  will  allow  the  mi«l 
perfect  freedom  iu  the  elevation  of  the  peritoneum,  and  the  complete  exposure  ofth«' 
artery. 

Tlie  ])rimitive  iliac  arteries  extend  from  the  cartilage  between  the  fourth  and  fifth 
vertebrre  to  the  sacro-iliae  symphyses,  diverging  from  e.ich  f>ther  as  they  dcsceml  «t 
a  somewlial  acute  angle,  their  point  of  commenceniont  being  nearly  one  inch  !«nd  i 
half  below  tlie  nml)ilitu.s.  Each  rests  on  the  s|'ino  and  jisoas  muscle,  and  is  croi^d 
anteriorly,  at  its  bifmcation,  by  the  ureter.  On  the  right  side,  the  accompanvinj: 
vein  lies,  above,  behind  and  external  to  it,  while,  lower  down,  a  portion  of  the  vein 
appears  on  tlie  inner  side  ;  on  the  left  side,  the  vein  passes  along  the  inner  side  of  the 
artery,  both  vessels  Iteing  placeil  (indvr  cover  of  the  sigmoid  flexure  of  the  colon.  Thf 
cour.se  of  the  artery'  is  indicated  by  a  line  extending  from  the  umbilicaa  to  Poupurt* 
ligament,  a  little  nearer  to  the  pubes  than  to  the  ilium. 

The  length  of  the  common  iliac  artery  is  generally  about  two  inches,  from  wliit'h 
it  varies  from  less  than  twelve  lines  as  the  minimum  to  three  inches  and  a  haK'"* 
the  maximum,  depending,  as  has  been  shown  by  .Mr.  Luther  Ilolden,  either  upon* 
high  division  of  the  aorta,  or  a  low  division  of  the  common  iliac,  or  both.  Il  '* 
often  short  iu  tall  men,  and  eotiversely.     Both  vessels  are  usually  of  the  same  Icpg'h. 
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LIUATKiN  UF  TtJS  INTfRNAL  ILIAO. 

The  ligation  of  the  inttnial  iliac  has  uow  bt-eri  piat'tiscd  twelve  tiiucs,  tlio  dpe- 
rjit^rs  having  been  Stcveiis,  Wliile,  Aiemlt,  Molt,  Syine,  Alkiusnu,  Altmiiller, 
TUoijius,  Uogers,  HiggiiiMuii,  Oaluzzi,  ajul  Morton.  It  was  first  pcrtornit'd  l)v  Dr. 
Stevens,  of  St.  (.'rois,  in  lsl2,  upon  a  negrcs-s,  for  what  was  Biippost'il  to  bo  an 
aneuriitm  of  the  gluteal  artery,  but  which  was  found,  on  ilissection,  three  years  after- 
wards, to  have  arisen  from  the  seiatic.  Tlie  tumor  Itail  originated  spontaneously, 
and  was,  at  the  time  of  the  operation,  of  the  volume  of  a  child's  head.  Of  these 
cases  six  recovered,  and  ssxs.  diwl,  a  result  which  may  well  create  surprise  when 
we  take  into  conskleratiou  the  great  depth  at  which  this  vessel  is  situated,  tlie 
injnr}^  that  must  necessarily  be  intlicted  upon  the  sui  ronndiug  parts  in  exposing  it, 
and  the  exceedingly  unfavorable  character  of  most  of  the  cases  themselves  prior  to 
the  oiteration.  The  artery,  moreover,  is  very  short  and  disproportioiialely  large, 
being  generally  less  than  two  inches  in  length:  it  is,  besides,  in  intimate  relation 
with  various  important  8trnctures,  thus  rendering  it  extremely  ditUcnit  of  access. 
Thus,  it  lies  on  tlie  intennil  iliac  vein,  whi<jh,  however,  ou  the  right  side,  projects 
from  uuderneath  it  over  ils  outer  edge;  it  is  crossed  above  by  tlie  ureter,  and  is 
overhung  by  the  bladder,  while  that  on  the  left  siilc  lies  immcdiatety  behind  the 
rectum.  Close  by  are  the  sacro-Umdiar  and  obturator  nerves,  the  latter,  along  with 
the  external  iliac  vein,  rujining  in  the  angle  which  separates  the  iuteruid  from  the 
external  iliac  artery. 

The  manner  of  exposing  the  artery  is  the  same  as  in  ligating  tlie  common  iliac. 
Dr.  White,  of  Hudson,  who  tied  this  vessel  successftily  in  182T,  for  gluteal  aneurism, 
made  a  semicircular  incision  on  tlie  side  of  tlie  abdomen,  with  its  convexity  to  the 
ilium,  seven  inches  in  length,  commencing  two  inches  to  the  left  of  the  umbilicus, 
»nd  terminating  close  to  the  cxtermil  ring.  It  is  not  necessary,  however,  I  conceive, 
to  carry  the  incision  so  far  inwards,  as  the  oliject  may  be  just  as  well  attained  by 
the  other  process,  and  with  less  risk  of  IkkI  consojuences.  The  peritoneum  is 
carefully  raised  with  the  fingers,  and  it  is  worthy  of  notice  that  the  membrane, 
R9  it  is  being  peeled  olT,  invariably  carries  with  it  the  ureter,  thus  placing  this 
duct  Cfunpletely  l>eyond  the  reach  of  the  ligature.  The  fascia  investing  the  artery 
is  scraped  away  witti  the  nail  or  handle  of  the  scalpel,  and,  taking  tlie  precaution 
of  avoiding  the  external  iliac  vein,  as  it  lies  in  the  angle  between  the  internal 
and  external  iliac  arteries,  the  ligature  is  deposited  by  passing  the  needle  from 
■vrithin  outwards. 

W'tien  the  internal  iliac  artery  is  very  short,  or  the  pelvis  unusually  small,  so  as 
to  render  the  ligation  of  t!ic  vessel  very  diJUenlt,  it  would  be  more  prudent  to  secure 
the  common  trunk  ;  the  procedure  would  be  attended  with  less  violence  to  the  parts, 
an<l  with  less  risk  of  peritonitis  and  secondary  hemorrhage. 

The  most  common  cause  of  death  afti-r  tliis  ojicration  is  secondary  bemorrhage,  of 
wliich  one  of  the  jjaticiits  perished  within  Ihc  first  twelve  hours.  7'lie  circulation, 
after  the  ligation  of  the  internal  iliac,  is  carried  on  mainly  by  the  lumbar  and  sacro- 
latcral  branches. 

LIGATION  OF  THE  GLUTEAL. 

The  gluteal  arterj'  has  been  repeatedly  ligated  on  oeeount  of  hemorrhage  and 
traumatic  aneurism,  as,  for  example,  in  the  famous  case  of  Mr.  Jolm  Bell,  where,  to 
use  his  own  hyperbolical  language,  the  incision  was  upwards  of  n  foot  and  a  half  iu 
length.  In  exposing  the  vessel  for  the  relief  of  hemorrhage,  the  surgeon  is  neces- 
sarily obliged  to  take  the  external  wound  as  his  guide,  enlarging  it,  if  possible,  in 
■  the  direction  of  the  muscular  fd>res,  and  giving  himself  an  abundance  of  room, 
especially  if  (he  artery  is  flivideii  just  as  it  emerges  from  the  sacro-sciatic  notch. 
It  must  lie  rememliered  that  the  vessel  is  accompanied  by  a  vein  and  nerve,  which 
must  lie  carefully  exclufled  from  the  ligature.  If  the  artery  is  cut  off  close,  it  may 
l>e  necessary  to  (wrss  the  thiead  with  a  curved  needle,  and  to  include  in  the  noose 
some  of  the  surrounding  tissues,  as  it  will  jirobably  be  impracticable  to  raise  it  with 
the  tenaculum. 

In  case  of  traumatic  aneurism  of  this  artery,  most  writers  recommend  the  ligation 
of  the  internal  iliac;  but,  when  wo  remember  the  dinicultics  and  dangers  of  this 
operation,  and  the  probable  occurrence  of  peritoneal  inflammation  and  of  secondary 
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hemorrhage,  it  seems  to  me  that  it  woal<l  be  better,  in  every  respect,  to  cut  down 
upon  and  tie  tiie  gluteal  itself.  The  operation  vill.  of  o.  -.rsc.  be  hl<io>ix  and  formi- 
dable, but  skill,  boldness,  uud  promptness  may  accomplish  moch,  eren  in  a  case  like 
this,  especiall V  when  everything  is  well  ordered  beforvhajol.  ax>d  ibtt  aaeiataniau« 
properly  instmcted  in  their  respective  duties.  The  im-iskin.  made  in  the  directicm 
of  a  line  extending  from  the  posterior  superior  spinoos  proorse  of  the  iliom  to  a 
point  midway-  tx'tneen  the  tuberosity  of  the  ischium  and  the  gnai  tiuchanter.  must 
be  at  least  eight  inches  in  length,  and  should  be  carried  at  one  strobe  down  into  the 
aneurismal  sac,  the  contents  of  which  should  then  be  tcniei  oc:.  and  the  artetj 
instautly  secured,  as  it  lies  towards  the  upper  part  of  the  woouL 

When  ligation  is  impracticable,  on  account  of  the  great  sboruMas  of  the  artery, 
the  hemorrhage  may  sometimes  be  effectually  arresteil  by  means  of  a  graduated 
compress,  thrust  into  the  bottom  of  tlie  wound.  prev:>>ii»iy  cle&rMi  of  clots,  and 
firmly  bound  down  by  a  roller  carried  around  the  thigh  and  p^lvia. 

In  a  case  of  traumatic  aneurism  of  the  gluteal  anery.  in  a  toy.  foarte^  years  of 
age.  Professor  Campbell,  of  Montreal,  in  l'<«;2,  se<.nred  this  Tea-^ei  at  tb«  opi^r  and 
anterior  i>ortion  of  the  sciatic  notch,  without  opening  the  tunK>r.  Some  difficoltj 
was  exjierienccd  in  passing  the  ligature,  but  as  soon  as  this  was  tied  all  pulsation  in 
the  sac  ceasefl,  and  a  rapid  recoverj-  was  the  constijnence. 

In  IS34,  Mr.  Richard  Carmichael,  of  Dublin,  report*'!  a  case  of  voand  of  the 
gluteal  artery  in  a  youth,  seventeen  years  of  age,  in  which  be  made  an  iocision.  fii* 
inches  in  length,  into  the  sac  of  the  aneurism,  turned  out  fp>:>m  one  to  tw-o  ponnds 
of  coagulated  blood,  and  ligated  the  vessel,  the '  patient  making  %  rapid  recoverr. 
In  a  similar  case,  Mr.  Syme,  after  having  evacuated  the  contents  of  the  tnmor, 
passed  a  double  t!ircad  under  the  artery,  and  tied  it  on  l<»th  sides  of  the  woaDd, 
the  bloetling  of  which  was  effectually  controlled  by  the  preseure  of  the  finger.  The 
operation  was  completely  successfuL 

LIGATIO.V  OF  THX  SCIATIC 

The  sciatic  artery  is  also  liable  to  be  injured,  either  by  sharp -pointed  bodiM 
penetrating  the  gluteal  region,  or  by  falls  uix)n  the  buttock  in  which  the  vessel  is 
laid  ojx-n  i>y  a  splinter  of  bone  around  which  it  passes  as  it  prc«c««Is  forwards.  U 
is  situate*!  under  the  great  gluteal  muscle,  at  first  i>os:*.Tior  aad  xLen  intcriial  to  the 
great  sciatic  nervc.  and  winds  around  the  sjiinotis  pn.-^-c-is  of  tie  :s-:'L:un:.  near  its 
TfjfA,  behind  the  muscles  which  are  inserted  into  t!ie  in:errc-.-han:cric  line  of  the 
femur.  It  maybe  exiiost-*!  by  making  a  similar  inoi-i-n.  as  in  the  prec^-^Jingcase, 
but  al»out  an  inch  and  a  quarter  lower  down.  Whon  the  ofierator  is  in  d-rc't  as  to 
wliich  arti-ry  is  implicated,  whether  the  sciatic  or  gluteal,  the  incision  should  lemide 
as  nearly  as  possible  in  the  intermediate  space. 

The  sciatic  artery  has  l>een  tied,  in  at  least  one  instance,  for  an  aneurism  seated 
upon  its  own  trunk.  I>r.  Pugas,  of  Geoi^a.  Ijeiiig  the  ofierator.  Owing,  howerer, 
to  secondary  hemorrhage,  causcl,  apparently,  by  the  patient's  •.•«!»  imp rndeDce.  the 
common  iliac  had  to  be  secured  at  the  end  of  a  week,  when  the  man  was  almost 
moribund  from  the  loss  of  bloo<I.     Death  ocx-urred  four  days  ailtrwanJsw 

LIGATION  OF  THE  EXTERNAL  ILIAC. 

Liiration  of  the  external  iliac  aiteni-  was  first  practised  bv  Mr.  Abemethv.  in 
lT-»«'>,  in  a  ca<e  of  aneurism  of  the  femoral  artery,  which  he  had  pnevionslv  ti«i  «t 
the  distal  side  of  the  tumor;  but  severe  hemorrhage  cming  on  s<:>me  time* after. be 
found  it  necessary  to  apply  a  Ii::aturc  above  the  swelling.  The  operation,  however, 
faile<l:  and  it  was  not  until  l«*UiJ,  after  two  other  attempts,  that  his  edbrts  were 
finally  crowned  with  success.  In  this  country  it  was  first  f<erformed  by  Dr.  Poney, 
of  this  city,  in  1>1I.  in  a  case  of  inguinal  aneurism. 

There  are  several  methods  in  vogue  for  exposing  this  artery  and  encircling  it  irith 
a  ligature,  each  of  which  has  its  advantages  and  disadvantaaes,  although  the  resnlts 
have  j)erhaps  not  essentially  varied  in  any.  That  of  Altemetby.slishtlv  modified.  i$t 
]>erhaps.  the  most  unexceptionable.  It  consists  in  making  a  cn'rviIinear'incisioo.vitli 
the  convexity  downwards,  along  the  inferior  portion  of  the  aMomen.  coramenciDj 
ab<"»nt  an  inch  and  a  half  alx>ve  Ponpart's  ligament,  just  outside  of  the  external  rinft. 
and  terminating  on  a  level  with  the  anterior  superior  spine  of  the  iliom.  a^«at  tw) 
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finches  on  tlie  inner  side  of  this  process.  Its  length  slionltl  be  from  tluve  inches  and 
a  hnlf  to  four  inches,  acconiiiiLr  to  the  size  of  tlic  tnmor  nnd  the  Htiitnre  uC  tlie 
patient.  The  first  out,  extending  throtiuji  t!io  skin  nnd  sniJL'rficSuI  fascia,  will  yro- 
ibnbly  sever  n  few  tiltle  arteries  thiit  sliouM  Ik-  lied  before  ])n)ceedin<i  tiuv  fiHtlier. 
Tiie  aponenrosis  of  the  exti-rnal  oblitiiie  innscle  is  now  in  sight,  nnd  sliunid  be  divided 
lupon  the  director.  Then  comes  tlie  internal  oblitiue  muscle,  next  the  tr:itis verse 
Nnuscle,  and,  finally',  the  transverse  fascia,  readily  recoguized  by  its  opaqne,  whitish 
kplK-ariuice.  A  small  hole  having  been  scratched  into  this  membrane  with  the  uail 
■or  scalpel,  it  is  slit  open  to  the  fuUextent  of  the  outer  wound.  The  next  stt-p,  and 
:oue  of  the  most  delicate  of  all,  consists  in  gently  and  cantionsly  detaching  the  peri- 
toneum from  its  connections  iu  the  iliac  fossa;  an  np»>j'atiiin  which  is  often  attended 
■^ith  considerable  difficulty  on  account  of  the  morbid  adhesions.  The  iliac  artery 
viU  now  l>e  felt  pulsating  at  the  bottnni  of  the  woiuhI,  having  the  anterior  femoral 
lierve  at  its  outer  side  and  on  a  somewhat  deeper  plane,  and  the  iliac  vein  at  first 
behind,  but  afterwards,  near  Poupart's  ligament,  internal  to  it.  The  sheatli  of  tlie 
artery  is  now  carefully  penetrateil,  when  the  instrument  l>earing  tiie  ligature  is 
jgradually  insinuated  around  the  vessel  from  its  inner  side,  this  procedure  being  fiuiiul 
iKJst  to  avoid  injury  to  the  vein. 

Arendt  has  placed  upon  record  a  case  in  wliieli  he  successfully  tied  both  the 
external  iliacs  in  tiie  same  patient  after  an  interval  of  oniy  eight  days.  In  a  similar 
case  in  the  hands  of  Mr.  Tait  the  interval  was  upwards  of  eleven  nuujths.  Mr.  Xew- 
Tjiggin,  in  a  remarkable  instance,  by  tying  the  external  iliac  artery,  cured  both  an 
inguiiuil  and  a  popliteal  aneurism  at  the  same  time. 

There  are  several  circninsiatices  worthy  of  attention  in  connection  with  the  liga- 
tion of  the  external  iliac.  In  the  (irsl  place,  the  ligature  should,  if  possible,  be  pla<'ed 
around  the  vessel  about  its  middle,  which  will  be  nearly'  two  inches  above  I'oujiart's 
ligament,  the  artery  being  usually  from  three  inches  and  a  half  to  four  inches  in 
length.  If  the  ligature  is  applied  low  down,  near  to  the  origin  of  the  eingastric 
artery,  there  may  not  be  sulllcient  room  for  the  formation  of  a  coaguliinl,  and  the 
patient  may  perish  of  secondary  hciiiorrhage,  as  hajjpened  in  a  case  recorded  by 
B^clard. 

Secondly,  care  must  be  taken  nut  to  wound  the  peritnnciini.  I  have  witnessed 
Bevcral  instaiues  in  which  it  was  separated  witii  immense  difHcnlty,on  accou.ilj  of  the 
lgre4it  firmness  with  which  it  adhered  to  the  aneurismal  sac,  from  the  eti'ects  of  plastic 
deposits.  In  a  case  of  Dr.  Post,  of  New  York,  the  membrane  was  so  much  thick- 
ened and  altered  by  disease  that  he  found  it  cpiite  impossible  to  detach  it,  and  was 
consequently  obliged  to  make  an  opening  into  it  in  order  to  admit  the  ligature. 

Thirdly,  no  little  diniculty  is  necasionnlly  experienced  in  separating  the  artery 
from  its  accom])anying  vein,  owing  to  their  naturally  firm  union,  which  is  often 
greatly  increascfl  by  disease.  The  object  is  most  easily  attained  with  a  grooved 
director  slightly  sharpened  at  the  extremity. 

Fourthly,  should  the  external  iliac  be  found  to  be  too  much  diseased,  or  the  tumor 
ao  large  as  to  overlap  the  greater  portion  of  the  artery,  as  it  Jiiay  when  the  sac  extends 
upwards  beneath  Poupart's  ligamcul,  it  will  be  easy  to  ligale  the  common  trunk 
simply  by  enlarging  the  wound,  es|iei"ially  at  its  uffper  angle. 

Fifthly,  the  manipulations  will  l»e  greatly  facililaled  if  the  patient's  bladder  and 
boweN  are  well  evacuated  a  sliort  time  previously  to  the  o|)eratiou. 

Sistidy,  the  ligation  of  this  artery  is  sometimes  rendered  very  difficult  on  account 
of  the  presence  of  inguinal  hernia,  as  in  a  case  in  the  practice  of  Mr.  Morgan,  of  Lon- 
don. Should  such  a  contingetiej-  arise,  unusual  caution  must  be  exercised,  otherwise 
the  bowel  may  be  opened. 

Lastly,  the  wound  made  in  the  operation  should  in  this,  as  in  the  ligation  of  the 
other  pelvic  arteries,  be  sewed  up  carefully  from  the  bottom,  by  carrying  the  noe<lle 
close  down  to  the  peritoneum;  in  <it!ier  words,  the  muscular  and  ijitegumental  lips 
ehoidd  l)e  tackcfl  together  s<'[tarately,  tlie  object  luing  the  protjuetion  of  fina  union, 
BO  that  there  may  l>e  no  risk  of  hernia  when  the  patient  begins  to  sit  U])  aud  walk 
about. 

The  tables  of  Dr.  Norris  and  Dr.  Cutter  show  that  this  vessel  has  Ijoen  tied  for 
all  causes  15,3  limes,  with  47  deaths,  17  having  jH-rished  of  gangrene,  3  of  sloughing 
of  the  sac,  0  of  hemorrhage,  5  of  peritonitis,  3  of  exhaustion,  2  of  tetanus,  and  the 
remainder  of  v.arious  other  affections.  During  our  late  war  our  army  surgeons  bad 
IC  dcligations  of  this  artery,  with  only  2  recoveries. 
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Tliis   nrter^'  is   sometimea  tii'd   on    afcount  of  estt'rnal  injury.     The  operation. 
however,  is  seltlom  siu-ccssltil,  owing  to  the  violence  inflicted  upon  tlic  periUintMiiii. 
In  a  case  of  wouiul  IVom  an  accidental  stab,  in  a  lad  seventeen  years  of  n-"' 
bleeding  was  teinporttrily  nrrcHtcd  liy  compresses,  until  A'eljK-au  placed  a  li_ 
around  tlie  vesssel.     'I'lie  palient  made  a  speedy  recovery. 

Afler  tlie  ligation  of  the  external  iliac,  the  collateral  circnlation  10  maintained 
chiefly  by  the  anastorao'^ing  branches  of  the  gluteal,  sciatic,  obturator,  and  podic 
arteries,  with  the  circumflex  and  deep  branches  of  the  femoral. 

LIGATION  OF  THE  EPTOASTRIC. 

The  epigastric  artery  is  occasionally  wounded,  either  accidentally  nr  in  operatiDj 
for  lieniia,  tapping  the  abdomen,  or  ligating  the  iliac.  The  vessel,  although  sniiill, 
m.ay  give  rise  t<»  fatal  hemorrhage,  the  more  readily  as  the  bleeding  is  genertlly 
in.sidiousi  and  deep-seated,  and  it  should,  therefore,  l)e  secured  without  delay.  Todo 
this,  an  incision,  about  two  inches  hi  length,  is  made  just  above,  and  paralldto, 
Poupart's  ligament,  in  a  line  corresponding  with  its  centre,  cautiously  dividing  tlui 
parts  until  the  artery  is  reached,  as  it  lies  between  the  transverse  fascia  and  [htI- 
toneura.  It  is  accompanied  by  two  veins,  which  must  be  carefully  excludetl  frora  die 
ligature.  The  artery  arises  on  the  inner  side  of  the  external  iliac,  about  three  lines 
above  Poupart's  ligament,  and  ascends  inwards  jiisl  within  the  inner  border  of  the 
internal  ring,  where  the  deferent  duct  hooks  around  it  on  its  way  to  the  alMlomiaal 
canal.  Should  the  vessel  be  cut  otf  close  to  the  external  iliac,  it  might  become 
necessary  to  cast  the  thread  round  this  artery  instead  of  the  epigastric 


LIQATTON  OP  THE  CIBCrMFLEX  ILIAC. 

Tlie  circumflex  iliac  artery,  given  ufT  by  the  external  iliac,  usually  a  little  Io»er 
than  the  epigastric,  is  sometimes  wounded,  and  may,  from  its  large  size,  cause  cm- 
barrassing,  if  not  fatal,  hemorrhage.  It  may  be  secured,  in  the  first  part  of  its  conrsf, 
in  the  same  manner,  very  nearly,  as  the  epigastric,  the  incision  being  made  chis*"  to, 
and  parallel  with,  Poupart's  ligament,  its  centre  being  opposite  the  internal  rina. 
Further  out,  it  may  be  ex|iosed  by  dividing  the  tendon  of  the  external  oblique  musoli' 
within  half  an  inch  of  the  margin  of  the  ilium,  where  it  is  firmly  bound  down  liylbe 
tnmsverse  fascia. 


LIOATIOX  OP  THE  COMMON  FEMORAL. 

The  common  femoral  aitery  begins  on  a  level  with  Poupart's  ligament,  and  tcrmi^ 
nates  from  an  inch  and  a  half  to  two  inches  below  in  the  superficial  an<l  deep  femoral, 
the  former  being  its  rlirect  continuation.  The  vessel,  in  all  this  course,  is  ijerfoctly 
superficial,  Ijeing  covered  merely  by  the  skin,  fascia,  and  aponeurosis:  it  is  involved, 
however,  in  a  number  of  lymphalic  glands,  which,  when  enlarged,  may  receive  the 
pulsation  of  the  artery,  and  so  simulate  aneurism.  The  femoral  vein  lies  on  the 
inside  of  the  vessel,  in  the  same  sheath,  and  great  care  is  required  in  separating  it 
previously  to  passing  the  ligature.  The  femoral  nerve  lies  external  to  the  artery, 
and  is,  therefore,  not  endangered  in  the  ojieration.  Kxposure  of  the  artery  is  easily 
ellccted  here  by  a  veilical  incision  two  and  a  half  to  three  inches  in  length.  The 
aneurismal  needle  shonhl  be  conveyed  fr«im  wilhin  otilwards.  The  saphenous  vein, 
which  lies  in  close  proximity  to  the  artery,  must,  of  course,  not  be  woundwl, 

Tlie  late  Professor  W.  H.  Porter,  of  Dublin,  who  seemed  this  vessel  three  times, 
ma<le  an  oblique  incision  instead  of  a  vi-rtical  one,  six  lines  below  and  parallel  with 
Poupart's  ligament,  its  length  being  about  one  inch  aud  three-quarters.  Although 
the  iiperation,  when  tlius  ]>erfiirmed,  is  sntUciently  easy,  I  should  give  a  decided  pro- 
fereucc  to  the  vertical  incision,  as  it  admits  of  more  ready  access  to  the  artery,  as 
well  as  of  its  more  easy  separation  fr<»m  the  accomiianying  vein,  especially  in  the 
eveut  of  any  considerable  enlargement  of  the  lymphrilic  glands. 

Great  objection  has  been  urged  against  the  ligation  of  this  vessel,  in  any  portion 
of  its  course,  on  account  of  the  liability  of  the  openition  to  Ijc  followed  by  second- 
ar}'  hemorrhage,  it  Vicing  alleged  that  no  permanent  clot  can  form  above  the  site  of 
the  ligature,  in  consequence  of  the  close  proximity  of  the  epig.istru"  and  circumflex 
iliac  arteries.     One  writer,  Mr.  Erichsen,  indeed,  declares  that  the  operation  should 
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be  banished  from  surgery.  Others,  on  the  contrary,  nsscrt  tlitit  tiierc  are  cases  iiv 
ferhicli  it  may  fie  very  projK-r,  nii  opinion  with  which  my  own  views  entirely  coineifle. 
When  seeondary  heiaofrliage  arises,  it  will  generally  be  foiUHl  tlial  it  is  due  rather  to 
jft  diseased  condition  of  the  coats  nf  the  vessel  than  to  the  vicinity  of  large  collateral 
branches.  Mr.  Porter  tied  the  common  carotid  artery  within  a  quarter  of  an  inch 
of  the  innominate,  and  the  patient  recovered.  Mr.  Key  successfully  lignlured  tlie 
Buliclavian  artery  close  to  the  dee[>  cervical;  l>r.  Bellingliam,  of  iMihlin,  with  an 
es^iiaily  fortunate  result,  tied  the  external  ilinc  near  its  root,  on  account  of  an  aneu- 
f\sn\  of  this  vessel ;  and  in  his  case  of  deligation  of  the  common  femoral,  Air.  Oliver 
Peml>erton  cast  the  thread  just  above  the  origin  of  tJie  profumla,  the  artery,  notwitli- 
ptanding  this,  being  firmly  ]>Iugge<l  above  antl  below.  His  patient,  moreover,  was 
gent-rally  diseased,  and  sixty  yenrs  of  age,  Otlier  cases,  of  a  similar  cliaracter, 
might  l>e  adduced,  but  these  arc  ([Uite  sullieieut  to  prove  that  the  immediate  vicinity 
of  a  large  collateral  vessel  is  no  hindrance  t<j  the  fiurnialion  of  a  solid,  snitstantial 
clot  at\er  the  ap|)licatJon  of  a  lif^ature,  provided  t!ie  artery  is  free  from  disease,  as 
thronic  inflammation,  and  catcareims,  fatty,  or  amyloid  degeneratton.  I  have  myself 
in  one  instance  succeeded  in  obtaiitini;  a  firm  clot  in  less  than  forty-eight  liiuirs  ;ifter 
the  application  of  a  ligature  to  the  femoral  artery  according  to  the  nn^thod  originally 
practised  by  Mr.  Porter,  the  pressure  being  taken  off  com])letely  by  the  eml  of  that 
bericKlr  In  a  case  in  which  I  ex]ios«.'d  tlie  vessel  Iw  a  vertical  inci-^ioii,  fatal  bemor* 
thngc  set  in  at  the  end  of  the  nintb  day,  owing  to  a  diseased  condition  of  the  artery, 

r  protective  coagulum  having  formed. 
The  number  of  cases  in  which  this  arterj'  has  been  ligato'l  for  aneurism  is,  so  far 
fcs  1  have  Ijcen  able  to  ascertain,  tight,  witli  a  mortalit}'  of  only  two,  or  2h  per  cent., 
la  result  that  ought  to  satisfy  the  most  exacting  statisticiiin.  The  ease  of  Mr.  CoUis, 
Bsnally  cpiotcd  as  one  of  deligation  of  the  comnuiii  femoral,  is  excluded  from  the 
accompanying  table,  since  it  was  not  an  example  of  the  operation  at  all,  the  ligature 
liaving  been  placed  just  Ik^ow  the  jirofuuda,  which  was  given  off  bigli  up,  and  the 
patient  dying  of  secondary  liemorrlnige.  Excluding  the  ease  of  Mr,  (Jelston  and 
my  last   case,  in   llK>tli  of  which  the  arterj*  was  extensively  diseased,  it  will   be  |)cr- 

Eeived  that  the  operation  was  utulbrmly  successful  when  the  artery  was  sound,  it 
t  true,  in  two  instances,  secondary  hemorrhage  supervened,  but  it  was  easily  coni- 
jpanded  by  pressure,  while  the  bleeding  in  the  fatal  cases  was  so  alarming  as  to  rcijiiire 
icligation  of  the  external  iliac  in  one  and  acupressure  of  that  vessel  in  the  other, 
fbe  common  femoral  trunk  hn-<  la-en  ligatured  several  tiuies  on  accoinit  of  cxtenral 
Injury  or  for  hemorrhage  after  amputation  of  the  thigh,  but  the  results  have  not  Ijcen 
gratifying. 
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HemorrlmRC  tm  2jth  day,  «r  Ave  days  after 
wjmriitioii  of  lijijiduri",  lomrnaiidod  liy  sIiKht 
pres.'iUre. 

Slifiht  la^Miorrlmpe  on  lllli  diiy,  or  four  day.i 
t)ef<>re  .*ei>!ir;tlion  of  ligature,  easily  euu- 
trolli'd  l)y  jire^isiue. 

nernorrlmfit"  (ni  irtti  day,  ptmtrolled  by  lipn- 
tion  of  exteruiil  iliar.  Saecessive  lieinijr- 
rliagesfrom  old  wuund  ;  death  from  pyemia 
and  panjireiie  of  fjot  and  lep.  Feuioial 
artery  extensively  diseased  at  site  of  liga- 
ture. 

Prr.«aure  of  lipiturfi  taken  oflf  in  4«  liours. 

Ilenuirrliagp  on  Cth  day,  from  detaeliiuent  of 
Heiitiire,  (■nntrnlled  liy  acupresMin'  of  exter- 
nal iliar  and  distal  piid  of  fi-iuoral.  Patient 
never  rallieil.  Tlie  feinurul  artery  was  uiucli 
dilated  and  thlnmd. 

Ligature  sejmrated  en  lOtli  day.  Deatli  from 
inanition  ten  days  .'iuliHe>iuiiitly. 


Ill  all  the  recorded  cases  in  which  this  artery  has  been  secured  for  aneurism,  except 
in  a  single  one  l«y  myself,  the  operator  did  not  act  from  choice,  Itut  from  necessity, 
ihe  superficial  fenroral  l)eing  inaccessible  on  account  of  the  situation  of  the  tumor. 
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In  the  exceptional  instnnee  here  referred  to,  the  artery  was  included  in  a  silver  wirr, 
looaeMcd  in  loss  than  It )ity -eight  hours  after  itsi  applitalion,  all  pulsatiou  to  the 
aueurisin  having  ceased  before  the  cspiratiou  of  that  period. 

LIGATION  OF  THE  SUPERFICIAL  FEMOaAL. 

Ligation  of  this  artery  is  often  necessary  on  account  of  wounds  involving  itionD- 
tlnuity,  and,  until  a  comparatively  recent  period,  it  was  :dnio.st  exclusively  practiMifJ 
for  tlie  cure  of  popliteal  aneurism.  If  the  artery  is  severed  by  a  cut,  or  pierced  hv 
a  sharjvpointefl  l»od3',it  is  evident  that  it  should  be  secureil  at  the  site  of  injury, tk 
wound  being,  if  necessary,  enlarged,  and  a  ligature  applied  to  each  extremity  of  Ibe 
vessel. 

In  aneurism,  the  artery  may  l>e  tied  at  two  points  of  its  extent,  the  8ui)erior  itid 
middle,  the  former  being,  however,  by  far  the  more  eligible,  as  the  vessel  here  iscotn- 
parativelj'  Bui»erficial,  and,  therefore,  easy  of  access.  Its  course  along  tJic  thigh  ii 
indicated  by  a  line  extending  from  aquarter  of  an  inch  within  the  centre  of  Potntttrf* 
ligament  to  tiie  inner  margin  of  the  patella.  In  the  upper  third  of  the  lioib,  it  lit* 
immediately  beneath  the  skin  and  aponeurosis,  its  pulsation  being  easily  felt  as  it 
runs  along  the  inner  margin  of  Ihe  sartorius  muscle.  This  sp.ice  is  from  four  toflvt 
inchos  in  length,  and  is  of  a  triangular  shape,  its  base  being  formed  l>y  Poupart's 
ligament  above,  and  its  apex  by  the  couvergence  of  the  sartorius  and  adductor 
rausclcH  below.  The  femoral  vein  descends  along  the  inner  border  of  the  arteiy.aiid 
is  inclosed  in  the  same  sheath ;  the  connection  between  them  is  very  firm  and  inlin)iil«, 
and  it,  therefore,  requires  great  caution  to  etfect  their  separation.  The  femoral  iitTve 
lies  on  the  outside  of  the  nrtery.  It  is  worthy  of  remark  that  the  moment  a  liga- 
ture is  tightened  around  tliis  artery  in  any  portion  of  its  course,  the  patient,  iirilo* 
fully  anresthetizcxi,  experiences  great  pain,  not  tinfrequentl}'  accomiianied  by  a  .•h'JI'c 
of  numbness  and  tingling  in  the  limb:  This  effect  is  probably  due  to  the  incliisimi 
of  a  minute  nervous  filament,  and  generally  promptly  disappears  of  ita  own  accord. 
To  expose  the  artery  in  this  part  of  its  course,  an  incision  should  be  made  almn' 
the  inner  border  of  the  sartorius  muscle,  l)egiuning  about  two  inches  and  n  hnlf 
below  Poupart's  ligament,  and  extending  obliquely  downwards  to  the  inferior 
extremity  of  the  triangle  through  the  skin  and  superGcial  fascia.     A  portion  of  the 

aponeurosis  is  now  pinched  up  witli  the  njriT|j(», 
Fig.  824.  and  a  horizontal  (i[)eniiig  made  into  it  barely  lst?i' 

enough  to  admit  the  point  of  the  proite,  upon  wliieli 
the  slieath  of  the  vcss-el  is  carefully  dividcil  for 
J'\  about  nine  lines.    The  artery  is  separate*!  from  the 

jl     \  vein  in  the  usual  manner,  but  with  exlreinc  o.ii>- 

tion,aiid  the  ligature  passed  from  within  outwards, 
close  to  the  former  vessel.    Injury-  to  the  vi-in  would 
Im?  a  serious  calamity,  as  the  patient  might  peri'li 
from  phlebitis.    The  occurrence  is  usually  denoted 
by  a  gush  of  black  blood   upon  drawing  out  the 
thread.     PresSnre  will  readily  arrest  the  flo«,apA 
the  vessel  mu>it  on  no  account  ])e  tie<l,  as  sticli  ti 
l>roeedure  would  inevitably  give  rise  to  a  bad  forit*| 
of  suppuration,  the  ligature  acting  very  much  as  ^ 
seton,  exciting  and  keeping  up  morbid  action.    ^ 
little  nerve  occasionally  runs  down  iu  front  of  tl» 
artery,  and  must  be  drawn  out  of  the  way 
§,  The  femoral  artery,  in  its  middle  course,  as  wsei 

in  fig.  324,  is  deep-seated,  lying  under  cover  of  tli 
sartorius  muscle,  which  must,  consequently, 
turned  to  one  side  in  tlie  act  of  exposing  it.  Th 
corresponding  vein  will  be  found  external  to  tl 
artery.  In  some  instances  it  is  double,  and  then  _ 
the  arterj'  runs  lietween  the  two  vessels,  closelyi 
hugged  by  them.  In  oi>erating  upon  the  «uiK<riori 
pi>rtion  of  this  space,  just  lielow  the  triangle  above  "I 
described,  the  incision  should  be  made  alontr  the 
inner  edge  of  the  sartorius,  which  is  then  cv«itvd 


/ 


>a  of  Ibe  Femor&l  Artvrjr  In  IU  Middle 
Couivo. 
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'bo  a-s  lo  nlT'ipl  free  access  to  tlie  vessel  as  it  lies  beiieiub  the  aponeurosis.  If,  On  the 
'other  haii'i.  tlie  lower  site  Iw!  selectetl,  the  cut  i:4huulil  be  made  mi  the  uutsiile  ol'  tiie 
miisfle"  but  no  one  will  Ite  likely  to  tin  this  W  lie  cnii  avtiid  it,  as  the  operation  will 
1x-  both  tedious  anil  ililliciilt,  and  p<wsesse3  no  advantage  whfttevt.'r  ov«r  the  more 
common  j)roccdnro, 

I  The  femoral  arterv  is  subject  to  certain  anomalies  whieb  sliuuld  m>t  be  Toigotlen 
lirhen  we  undertake  its  ligation,  as  they  might  seriously  all'ect  tbe  result.  The  most 
Important  of  these  anomalies  are  the  following; — First,  the  hi^h  division  of  the 
llrterv,  the  vessel  sepuratiui;  a  short  ilist^iuee  below  Pmiparl's  ligament  into  two 
branches,  which  go  to  form  the  posterior  tibial  and  |)eroiieaL  iSecondly,  the 
»rtery  may  be  doubie,  the  su[teruumerary  one  giving  off  the  In-anches  usually  fur- 
Disheil  by  the  ])rofiiuda.  Tlrirdly,  it  may  consist  of  t»vn  eijual  trunks  which  after- 
irards  niiite  to  I'orm  the  popliteal.  Sir  Charles  15ell  found  this  curious  anomaly 
u  a  negro  upon  whoni  be  operated  for  popliteal  aneurism,  the  two  vessels  coales- 
iijg  as  they  entered  the  bam.  In  this  case  the  blood  in  the  sac  had  in  gi-eat 
ensure  coa'i^iilated,  notwithst:nnling  that  the  circulation  through  it  bad  been  main- 
ined  by  the  non-lijrated  artery.  A  siunlar  instance  occurred  to  Sir  Astley  C'oo[H'r. 
II  abscess  formed  iu  the  sac,  after  the  det:i<-limcnt  of  the  ligature,  and  the  psUlenl 
ieil  of  hemorrhago.  The  dissection  showed  that  a  large  bratn-h  had  Ix'cn  given  otT 
\y  the  fennjral  artery  above  t!ie  [joint  of  ligatitm,  ami  had  again  united  with  that 
jressel  just  befine  it  termioated  in  the  popliteal,  thereby-  feeding  the  tumor,  and  pre- 
jrcnting  its  oblitemtiou.  Mr.  Fleming,  of  Dublin,  in  18G<?,  met  with  a  case  of  (Jouble 
femoral  artery,  in  which  he  was  obliged  to  secure  each  vessel  6ej)arately  before  any 
ideeided  impn'ssion  could  lie  made  upon  the  putstition  of  the  tumor,  an  anmrism  of 
llie  i)opliloal  artery.  Matters  j)rogre.ssed  favorably  for  sonic  time,  wlicn,  suddenly,  nil 
ibscess  fonncil  in  the  sa<',  necessitating  am  put  al  ion  of  the  limb.  Several  exjimples 
Bf  entire  abfience  of  the  snperlicial  femoral  artery  have  liecn  recoided,  one,  among 
Others,  by  .Vlancc,  its  place  having  been  suijjilii'd  by  the  sciatic,  which  passed  down 
Uong  the  back  of  the  linilj  to  iK-come  tl»e  popliteal. 

(JoinjjreHtiion  of  the  femoral  artery  is  often  necessary  on  account  of  hctnoiTbage, 
lither  of  this  vessel  itself,  or  of  some  of  its  brjinches.  It  is  also  fieipiently  employed 
br  the  purpose  of  controlling  the  circulation  of  the  limb  in  ftiii[mtations  of  the  thigh 
tiul  leg;  and  latterly  it  has  been  much  resorteil  to  for  the  cure  of  po|iliteal  ancu- 
ism,  having,  in  many  eases,  su|ierseded  the  use  of  the  iigaturc.  When  the  object 
•  to  arrest  tlie  flow  of  blood,  or  etanch  hemorriuige,  the  most  suitable  point  for  its 
ipplication  is  the  margin  of  the  pubic  bone,  which  is  separated  from  the  artery  only 
}y  the  iieclinenl  innscle,  and  upon  whicli,  consei|uently,  tlie  [ifcssure  may  be  made 
irith  great  etHciencv.  The  best  instrument  for  the  purpose  is  the  thumb  of  a  stout 
is&istaiit.  or  the  handle  of  a  large  key,  resting  u|>oiii  a  small,  thick  ]iad.  The  more 
imcentratcil  tin-  pressure  is,  the  more  elUcacious  it  will  be  iu  sto[ipiug  the  bleeding, 
jid  in  [McviMititig  injury  to  tlie  accompanying  vein  and  nerves,  circumstances  that 
list  not  be  overbjuked  in  siicii  a  [iroceduTe.  If  tlie  force  be  applied  with  the  tlimnb, 
may  often  be  tnaintaiiieil  for  Several  successive  days  witliout  dotriment  to  the 
rts. 

Tlie  other  situations  .at  which  tlie  artery  may  be  compressed  are  the  upper  part  of 
e  tliigh,jtist  Im'Iovv  I'oupart's  ligament,  and  those  portions  of  the  limb  where  the 
essel  may  be  pressed  as»ainst  the  shatt  of  the  femur,  by  directing  the  instnimen  . 
litwards  and  backwards.  When  the  compression  is  de-*igned  to  be  permanent,  as  in 
ibe  treatment  of  po[)litcal  aneurism,  it  should  be  frequently  varied, milking  it  now  at 
;his  point,  and  then  at  tfiat,  as  it  may  be  painful  or  ^itlierwise;  and  it  is,  moreover, 
f  great  imjiortanci',  under  these  circumstances,  that  the  instrument  with  which  it  ia 
pplied  should  not  comjih-tely  encircle  the  extremity,  lest  it  imjiede  the  return  of  the 
lood  in  the  veins,  and  thus  occasion  swelling  and  other  mischief. 
The  |iriiici]ial  agent  in  carrying  on  the  collater;il  circulation  after  ligature  of  the 
moral  artery  ia  the  profunda,  the  branches  of  which  soon  bccnnie  greatly  enlarged, 
|nd  by  their  anastomoses  with  the  articular  offsets  of  the  iiojditeal  arter^^send  the 
uisite  supply  of  blood  to  the  distal  portion  of  tlie  limb. 


LTOATTON  OT  THE  DEEP  FEMORAL. 

The  deep  femoral  artery  has  been  known  to  be  the  seat  of  spontaneouB  anenri.?ra, 
)nt  the  occurrence  is  extremely  rare,  and  very  dinicult  of  diagnosis.     The  profound 
voi«  I. — 52 
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eitimtion  of  tlio  tumor,  iiiulonioiith  tlio  tniisi'lea  at  the  anterior  fliitl  inner  ^jsirtof  the 
tliigli,  will  usinilly  s(;rvi'  lo  throw  some  lif^lit  upon  its  cluimcter ;  Itut  tlie  only  tvli- 
nlili;  si;Tn  is  tlie  contJiniMnt'o  of  pulsation,  thrill,  ^iiid  bellows  80uiid,  ant!  sonjowliat  of 
an  ftiigmentod  inlenstiv  in  tlif  swL'liirig  when  firm  pressure  is  made  upmi  rhf8ii|H'r- 
fiL-ifil  Scmorfil,  about  twu  inclies  below  Poiipsirt's  lii;;!iment,  so  as  lo  direct  llic  lilou.1 
with  iiKTfrtsed  force  into  the  deep  vessel.  The  |ii(tper  remedy,  in  bncli  a  case, &»  well 
us  in  trnmiiatie  utieiirism,  would  be  lii;ation  either  of  the  artVrted  arlerj*,  or  of  ibe 
eominon  femoral,  an  inch  below  its  origin,  where  It  may  lie  felt  licating  iiu mediate!; 
iKjucatli  the  skin  and  aponenr<>si«.  The  application  of  ihe  ligature  to  thia  veAsel  ii 
sometimes  roijuired  on  aeeoiiut  of  hemorrhage. 

The  (lce[>  femoral  is  usiiaJy  given  oil'  by  the  common  femoral,  from  an  inch  Rtxl  a 
half  to  two  inches  below  Poiipart's  lijrament;  s<jmetiines,  h(>wever,  it  is  tleta<?hc(t 
considerably  liigher  np,  and  occasionally  it  is  fnniishetl  by  the  external  iliac  or  hj 
the  femoral,  immediately  after  the  commencement  of  this  vessel.  The  artery,  soon 
after  its  origin,  piusses  inwards,  behind  the  siiperlicial  trniik,  and  gradually  Piatt's 
itself  nnder  cover  of  the  long  adductor  muselc,  between  which  and  tlie  great  a^Jflll^ 
tor  it  afterwards  descends  towards  the  femur,  near  which  it  ])ierccs  the  latter  mnsele, 
aJid  finally  disappears  on  the  posterior  part  of  the  thigh.  When  this  vcssil  is  injitnyl, 
the  wound  will,  of  course,  serve  as  the  readjust  guide  to  it;  and  two  ligatures  will 
always  l>e  necessary  to  put  an  elfeetual  sto[)  to  the  hemorrhage.  In  case  of  aneunsm, 
the  artery  may  easih-  be  exposed,  near  its  origin,  by  an  iiicisjion  simUar  to  ibat  maile 
in  ligating  the  common  femoral,  or  the  superficial  iVmorul,  in  the  superior  portion 
of  its  extent,  beginning  an  inch  below  Poupart's  ligament,  nud  descending  obliquely 
in  the  direction  of  the  inner  border  of  the  sartorius  muscle.  The  deep  tnnik  in«j 
then  he  readily  tr.aced  to  the  requisite  extent,  and  should  be  encircled  a  iVw  lines 
below  the  origin  of  its  two  circnuiHex  branches. 


Fig.  325. 


LIOATIO.V  OF  THE  POPLITEAL. 

Tlie  popliteal  artery,  situatcfl  decjjly  in  the  cavity  of  the  ham,  in  close  iv\aim 
■with  nnracrous  imp<irlant  structures,  is  very  ditllcult  of  access,  especially  in  fat 
subjects.  Fortunately  it  is  seldom  uecessar3'  to  attempt  its  deligatiou,  as  woimil* 
and  trnnraatic  aneurism  here  are  of  extremely  infrequent  occurrence.  The  artery  i* 
in  intimate  connection  by  its  outer  and  posterior  surface  with  the  popliteal  vein,  from 
^hich  it  is  not  always  easilj'  detached.  Sometimes  the  vein  is  double,  and  then  the 
artery  lies  between  the  two  trunks,  closely  and  firmly  cm- 
braced  by  them.  The  popliteiU  nerve  is  scparateil  from  Ui< 
vessels  by  a  liiick  laj-er  of  fat;  superiorly  it  lies  extfrior 
to  the  artery,  but  as  it  descends  towards  the  leg  it  gradutlljf 
winds  around  it  to  pbice  itself  along  its  internal  border. 

There  are  two  points  at  which  the  popliteal  artery  may 
be  exposed  for  the  ut>plication  of  the  ligature;  these  areiu 
superior  thinl  and  its  inferior  tliird.  The  middle  |)orlioii 
of  tlie  vessel  is  never  interfered  with,  on  account  of  its 
great  depth,  its  near  proximity  to  the  knee-joint,  the  nnyieUl- 
iiig  character  of  its  lateral  boundaries,  and  its  inUmat^ 
connection  with  the  accompanying  vein  and  nerve. 

The  artery  maybe  ligated  in  the  upper  third  of  its  eit<'Ot, 
where  it  is  more  accessible  than  anywhere  else,  by  earning 
a  vertical  incision  along  the  outer  border  of  the  semi-ui<'B>- 
branous  musile,  for  about  three  inches,  extending  dowo  •« 
far  as  the  popliteal  nerve.  The  muscle  is  then  drnwuifr 
wards  ami  the  nerve  outwards,  when,  by  the  cautious  u*e 
of  the  forcefis  and  ImndU-  of  the  knife,  the  vein  and  axWJ 
will  ])e  easily  found,  and  nnist  Ihj  gentlj'  and  can-fnllj 
separated  from  each  other,  the  needle  being  pas^xl  (tiva 
without  inwanls. 

Exposure  of  the  artery,  in  the  lower  third  of  its  pxtetil, 
may  be  ofl'ected  by  a  vertical  incision  between  the  heads  of 
the  castrocneminl  muscle.  Care  is  taken  not  to  injun'  the 
posterior  sMphcn<His  vein  and  nerve,  which  lie  eU>Be  by.  but 
to  draw  them,  along  with  the  popliteal  nerve,  away  from  ibe 


tigftllAD  or  the  Por^Ueal  at  li« 
Tipper  and  lower  p«r(».  n  Ttm 
PopUteal  V»io.  6.  The  ppplU^Rl 
Artory.  e.  Tlie  Pomtcrlor  flnph»- 
noua  Tela.  The  Poplli«iit  Xem, 
ou  Iho  onlstde  ortbe  Ailerr.  >>•• 
besB  umltteJ  la  the  Diagram. 
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knife.  The  artery  will  lie  found  to  be  deeply  imbeddcil  in  the  ham,  partially  COQ- 
cealeii  by  the  popliteal  vein,  but  inojeetiiig  bomewluit  to  its  outer  side. 

Jn  his  attempts  to  expose  tlic  puiiliteal  artery,  llio  surgeon  must  be  careful  not  to 
make  too  free  a  use  of  the  kuifo,  ibr  lear  of  -ivuundiug  the  articular  branches  which 
are  given  oil'  at  a  ri^ht  angle,  aud  nliieh  aiiglil,  if  injured,  cause  embarrassing 
henoorrhaije. 

This  artery  sometimes  requires  to  be  ligated  ou  account  of  the  subcutaneous  rup- 
ture of  its  coals,  as  in  a  case  repiMtecl  by  Air.  I'oland.  is'o  difHculty  was  t'X|jerieneed 
in  effecting  the  object,  althougli  rniieh  bloud  had  been  ell'use<l.  The  jjatient  did  well 
until  the  third  d.iy,  when  ganfrrene  eame  un,  followed  by  am|nitation  and  death.  The 
ends  of  the  artery,  separated  by  an  interval  of  an  itieh  and  a  half  iti  length,  were 
each  iuclude<l  in  a  ligature.  In  two  other  cases  in  which  a  double  ligature  was 
Applied  to  this  vessel,  the  result  was  also  untavoruble. 


Fig.  888. 


<ri 


LIGATION  or  THE  .\NTKR10R  TIRIAT« 

The  anterior  tibial  artery  nmy  require  to  be  tied  on  account  of  hemorrhage  or 
traumatic  aneurirtni,  and  the  best  iilan  always  is  to  take  the  external  wound  as  a 
guide  to  the  seat  of  the  injury.  The  vessel,  whose  course  is  indicated  by  a  Hue 
drawn  from  the  head  of  the  fibula  to  the  base  of  the  great  toe,  may  be  secured  at 
three  dill'erent  points. 

The  artery,  in  the  superior  third  of  its  extent,  lies  underneath  and  between  the 
interior  tii)ial  and  common  extensor  niusch^s,  antl  may  be  exposed  by  a  vertical 
incision,  four  inches  in  length,  carried  down  in  the  direction 
of  the  line  just  mentioned.  The  skin  and  s^perficinJ  fascia 
being  divided,  the  aponeurosis  is  split  open  uiion  a  director 
to  tlie  full  extent  of  the  outer  wound  ;  the  two  muscles  are 
then  separated  from  each  other  along  their  raphe,  and  the 
prtery,  which  lies  in  close  contact  with  the  interosseous  liga- 
ment, is  surrounded  with  the  ligature  in  siieli  a  manner  as 
lOt  to  injure  the  accompanying  veins.  Tlie  anterior  tibial 
erve  is  exterior  to  the  vessels. 

In  the  middle  third  of  the  leg,  the  relations  of  the  vessel 
ire  essentially  the  same  as  in  the  upper,  except  that  tlie 
long  extensor  of  the  toe  is  interposed  between  the  anterior 
tibial  and  common  extensor.  The  arterj-  is  still  deei>seate<l, 
and  a  long  incision  is  required  for  its  full  exposure.  A 
branch  of  the  peroneal  nerve  sometimes  attaches  itself  to 
the  artery  here,  aud  must  be  drawn  away  before  passing  the 
ligature. 

In  the  inferior  ihinl  of  the  limb,  the  artery  lies  on  the 
tibia,  l)etween  the  tendons  of  the  common  extensor  of  the 
foot  and  the  proper  extensor  of  the  great  toe,  the  latter 
f>verlapping  it  on  the  inside.  The  vessel  hei-e  is,  therefore, 
Domparatively  easy  of  access. 

The  dorml  artery  of  the  foot,  the  continuation  of  the 
interior  tibial,  is  easily  tied  in  any  portion  of  its  extent,  .as 
it  runs  down  across  the  instep,  its  course  being  indicated 
by  a  line  extending  from  the  centre  of  the  ankle-joint  to  the 
posterior  extremity  <>f  the  first  interosseous  space.  It  lies 
Under  cover  of  the  integument  and  aponeurosis,  and  mny 
readily  be  exposed  by  carrying  the  knife  along  the  outer 
border  of  tlie  tendnu  of  the  long  extensor  muscle  of  the 
^reat  toe.  The  incision  need  not  exceed  one  inch.  The 
ressel  is  accompanied  by  a  nerve  and  two  veina. 


LIOATIOJf  OF  THE  POSTEBIOE  TIBIAL. 

The  posterior  tibial  artery  occasionally  requires  ligation 
on  account  of  wounds  and  aneurisms  of  its  own  caliber, 
Ind,  if  the  operation  is  performed  hiffh  up,  the  ta'^k  is  one 
Df  the  most  arduous  and  perplexing  that  a  surgeon  can  !>e     The  Ligmtareu  under  (he  v«»«oi. 


Llgmtlon  of  (he  Anterior  Tibial, 
at  Tarloa«  parti.  Thu  W.mndii 
arx  <uppo«eil  t<>  t>«  hold  avnndar. 
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Fig.  837. 


called  upon  lo  cxcl-iUi'.  It  has  fallen  to  ruy  lot  to  tie  it  in  this  situation  in  Uirre 
iiislaiRi's,  and  the  tlillitiillios  in  two  were  very  yivat,  having  been  increased  U'ufuld 
by  the  confused  condition  ul"  liie  ]»aits,  in  consequence  of  the  large  quantity  of  ex. 
travasated  blood,  lu  one  of  fhe  cases  the  artery  had  been  laid  open  by  a  pistol  Jnll 
i  in  the  other  by  a  dirk-knife:  the  hemorrhaye  was  |ijofui>e,  and  could  only 
effectually  controlled  by  the  ligature.  The  third  case  was  one  of  aneurism  in  the 
lower  purl  of  the  vessel. 

The  situation  of  this  artery  is  very  deep  ;  its  course,  at  first  obliquely  Inwards, 
and  then  vertical,  is  indicated  bj-  a  line  extending  from  the  centre  of  the  ham  to  tli« 
fossa  between  the  bcel-bone  and  the  inner  ankle.     It  is  covered  in  the  suixTiorlwo- 
thirds  of  its  extent  by  the  gastromeniial,  soleal,  and  plantar  muscles,  but  ihiring 
the  remaining  portion  it  lies  immediately  below  tiie  integument,  except  at  its  com' 
DTcncement,  where  it  is  slightly  overlapped  by  the  tendo  Achillis.     It  is  accouipmiiei 
and  embraced  b}'  two  veins,  one  Ining  on  each  si<le  of  it.     The  attendant  nerve  litf] 
internal  lo  it  in  the  upper  i)art  of  the  leg,  but  as  it  descends  it  crosses  the  arte; 
superficially,  and  places  itself  along  its  outer  margin.     Tlie  posterior  tibial  arlcrfj 
is  soinetiines  double,  and  cases  occur  in  which  it  is  unusually  small,  or  even  absent, 
its  place  being  supiilied  by  a  large  jjeroneal  artery. 

The  artery  may  be  exposed  and  tied  in  the  upper  and  middle  portions  of  its 
extent  in  one  of  two  ways.     The  tirst  consists  in  detaching  the  gnstrocuemial  niustlc 

for  about  four  inches  along  the  inner  border  of  the  ^ 
tibia,  and  cutting  across  the  inner  head  of  the  soltiitfl 
by  reflecting  which  we  come  directly  down  to  the 
posterior  layer  of  the  aponeurosis  of  the  leg,  the  tnv 
division  of  whicli  brings  the  vessel  at  once  fnlly  into 
view.  Care  must  be  taken  to  avoid  the  internal  sa- 
plicnous  vein,  which  runs  close  along  the  line  of  itid- 
sion.  The  limli,  during  the  operation,  bIiouM  rest 
ni)on  its  outer  side,  the  leg  being  flexed  at  the  km 
and  the  foot  extended. 

lu  the  other  method,  originally  Buggestod  by 
Guthrie,  the  artery  is  laid   ]>are  bj-  a  long,  vert 
cut,  extending  through  the  centre  of  the  muscle* 
the  calf.     Its  advaiitagea  are,  first,  that  the  artei 
being  more  directly  approached,  is  more  effectual 
under  our  control,  and,  secondly,  that  there  is 
danger  of  bagging,  if  blood  and  pus  are  poured 
The  length  of  the  incision  need  not  exceed   that 
the  other  operation,  and  the  hemorrhage  is  gencn 
insignificant. 

Of  these  two  methods,  I  give  a  decided  preferei 
to  that  of  Mr.  (Juthrie,  who  has  justly  stigmati: 
the  other  "as  dilHcult,  tedious,  bloody,  anil  dnii 
ous."     That  it  is  bo  is  fully  confirmed   by  my  < 
observation,  in    a   case  of  circumscribed,   traum 
aneurism  of  the  lower  portion  of  the  tibial  arte 
in  a  man,  between  thirty -five  and  forty  3'eai*s  of  i 
a  patient  at   the  College  Clinic.     Although  I  m 
a  ver}'  long   incision,  and  was  ably  assisted  in 
operation  by  Professor  Wallace  and  others,  such 
the  <liflleulty  es]>*'ricnce<I    in   se))Arating   the  art 
from  the  concomitatit  veins,  that,  despite  the  utm* 
caution,  one  of  the  latter  was  wounded,  follnwisl 
such    an    annoying    hemorrhage    that    I  w«s   Giml 
conifx^JIcd    to    include   the  artery  and    the  wouni 
The  case  wont  on  well  for  a  few  da^ys,  when  py 
ensued,  rapidly  terminating  in  death. 

In  a  case  of  pist(>l-slu)t  wound  of  the  posterior  tibial  artery,  in  a  man,  thlitr- 
years  of  npe,  I  experienced  no  difficidly  in  finding  and  securing  the  Te««cl 
what  may  be  called  the  "direct  method,"  so  forcibly  advocated  by  Mr.  OutJi 
The  incision  required   to  expose  the  artery  is,  it   is  true,  a  long  and  deep  o; 


Llgxtloo  of  th«  Po«t«iior  Tlblnl,  »t  Ta- 
rioiiD  partit,  Tli#  Wouuils  are  bwld  usao- 
dcr,  mid  tb«Ligalar»ia  under  tkio  V«>a«l. 

vessel  in  the  same  ligature. 
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but  it  has  the  adviuitage,  and  n  very  great  oiif  miqiipstionably  it  is,  of  alTonliug 
more  room,  and  of  luliiiittinjj  of  more  lliorough  drainage. 

The  posterior  tiliial  sometimes  reqtiires  li^^ntioti  in  the  lower  portion  of  its  extent, 
l)etweeii  tlie  heel  iiud  iiiikle.  Taking  its  |>niM:ition  for  !iis  guide,  the  surgeon  makes 
an  ineisiou,  about  two  inches  in  length,  directly  along  it.^  traek,  which  is  nearly 
midway  between  th*j  two  jwihits  here  indicated.  The  direction  of  the  incision  should 
be  soniewluU  curvilinear,  with  the  eoncuvit}'  towardn  the  inner  mnlleithis.  The  artery 
here  lies  beneath  three  aponeurotic  layers,  which  nnist  be  successively-  tlivided  upon 
the  director,  when  the  needle  is  passeil  under  the  vessel  from  bebiiid  forwards,  care 
being  taken  not  to  include  the  accompanying  veins  and  nerve. 

I  In  consequence  of  the  superficial  situation  of  this  artery  in  the  lower  portion  of 
its  extent,  a  convenient  point  is  atlbrdcd  between  the  inner  malleolus  and  the  tend<j 
Achillis  for  the  application  of  pressure  in  the  treatment  of  Iicmorrhnge  of  the  sole 
of  tlie  foot.  The  etfeet  rany  be  greatly  increased  if  the  circulation  is  also  arrested 
in  the  anterior  tibial,  as  ma}'  readily  be  done  by  phiciiig  a  cruiifjresa  over  it,  just 
above  the  joint.  A  bandage  is  then  extended  from  the  toes  upwards  as  far  as  the 
ankle,  around  which  it  is  to  l)e  passed  in  the  form  of  tlie  fiijnre  8,  until  the  bleeding 
IS  completely  arrested.  Sometimes  a  metallic  arch  may  advantageously  be  stretched 
across  the  front  of  the  joint,  one  end  resting  upon  each  compress,  the  object  being 
I  to  ward  off  injurious  pressure. 

Wounila  of  the  arteries  of  the  foot  are  oilten  followed  by  troubleaorao  hemorrhage, 
wiiich  may,  eventually,  lead  to  great,  if  not  fatal,  exiiaustion.  The  cause  of  this  is 
twofold,  the  deep  situation  of  the  plantar  arteries,  and  their  extensive  and  intricate 
auabtomoses  with  each  othiM-.  The  general  arransijement  bears  a  very  strong  resem- 
blance to  that  of  the  palmar  arteries.  It  might  be  supposed,  at  first  sight,  that, 
when  those  vessels  are  vvotuided,  the  bleeding  could  readily  be  arrested  by  regular, 
«tea<lj-,  and  systematic  compression.  This,  however,  is  not  the  casp.  Why,  then, 
not  ligate  them  at  once,  without  waiting  until  tlie  patient  is  blanched  and  worn  out 
by  the  loss  of  blood,  in  the  vain  hojjc  that  the  openition  may  at  length  put  a  stop  to 
it?  That  this  is  the  proper  course  is  nnqnestionable;  hence  the  sooner  it  is  carried 
into  effect  the  better.  The  only  objection  to  it  is  the  inrge  wound  that  is  obliged  to 
be  made  iu  order  toox[iose  the  bleeding  vessel ;  but  this  must  l)e  «lone  at  all  hazard, 
and  a  ligtitn re  applied  to  each  extremity,  lest  the  hemorrhage  should  continue  through 
the  recurrent  circulation. 

It  has  been  pro|»osed  in  these  cases  to  cut  down  upon  and  tie  the  principal  arteries 
of  the  leg,  and  we  read  of  instances  in  which  even  the  great  trunk  of  the  thigh  was 
ligated  for  such  a  purpose.  Such  a  procedure  cannot  be  too  strongly  condemned,  as 
being  contrary  both  to  common  souse,  anatomical  knowledge,  and  sound  experience. 
The  experiment  of  tying  fiolli  the  tibial  arteries  lias  been  tried  again  and  again  inidcr 
Buch  circumstances,* and  the  almost  invariable  clfect  has  been  complete  failure  ;  as 
might,  indeed,  have  been  anticipated  from  a  careful  study  of  the  disposition  of  the 
t  vessels  of  the  foot. 

Notwithstanding  the  somewhat  pointed  manner  in  whicii  I  have  here  spoken 
against  compression  in  hemorrhage  of  the  plantar  arteries,  it  is  hut  proper  to  add 
that  I  have  seen  this  very  method  occasionally  jiut  a  most  ]irompt  and  elfectual  stop 
to  the  flow  of  bloo<l.  I  recollect  distinctly  the  case  of  a  little  girl,  which  came  under 
my  observation  many  years  ago,  where  I  succeeded,  by  a  single  dressing,  in  arresting 
an  exhausting  and  daily  recurring  hemorrhage  of  upwards  of  a  month's  duration. 
A  graduated  compress  placed  over  the  orifice  of  the  bleeding  vessel,  and  confined 
by  a  roller  extending  from  the  toes  upwards,  aided  by  elevation  of  the  leg  and  cold 
applications,  constitute*!,  as  it  always  should  when  such  a  procedure  is  adopted,  the 
means  employed  on  the  occasion. 

Sometimes  we  may  advantageously  resfjrt  to  the  expedient  of  compressing  the 
anterior  and  posterior  tibial  arteries  by  means  of  two  corks,  placed  directly  over  the 
vessels,  o[i[iosite  the  malleoli,  and  bound  down  firnd^^  by  a  snitatile  bandage,  passed 
around  the  foot  and  leg  in  tlie  form  of  a  figure  S.  The  corks  should  each  be  wrap{>ed 
up  in  a  bit  of  patent  lint,  and  should  be  at  least  three-quarters  of  an  inch  in  length, 
and  of  proportionate  thickness  and  breadth,  otherwise  it  will  be  diflflcult  to  make 
them  retain  their  proper  position.  When  the  compression  is  obliged  to  be  made 
with  great  firmness,  it  may  be  well,  in  order  to  defend  the  soft  parts,  to  extend  a 
piece  of  sheet  lead  across  the  limb  under  the  bandage. 

When  the  parts  are  so  much  inflamed  and  swollen  as  to  render  it  difilcult,  if  not 
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impossible,  to  expose  tlie  affet-tcd  vessel,  the  henioirhage  may  sometimes  be  promjitlj 
arrested  by  acupressure,  or  by  perciitancons  ligation. 

Venous  hemorrhage,  of  an  obstiunte  character,  sometimes  occurs  in  the  f(K»l,cilher 
as  the  result  of  aceiilcnt,  of  amputation,  or  of  the  excision  of  a  riiorbiil  gro«vih,  js 
a  fibroid,  fatty,  or  malignant  tumor.  The  immediate  cause  of  the  trouble  is  generally 
a  varicose  and  enlarged  condition  of  the  veins,  the  blood  welling  up  from  I  he  liottom 
of  the  wound  from  numerous  points.  A  tampon  of  cotton  w«'t  with  a  strong  wlutiou 
of  subsulphate  of  iron,  thrust  firmly  in  contact  with  the  bleeiling  vessels,  covered  wiiti 
dry  lint,  usually  arrests  the  flow  in  an  instant;  wlien  this  fails,  the  edges  of  the 
wound  shoulil  he  transfixed  with  a  pin,  and  tlien  «lrawn  tightly  together  with  a 
thread,  as  in  the  operation  for  hareliji.  In  a  case  of  Chojmrt's  amputation  of  llw 
foot,  followed  l)y  profuse  veimus  hemorrhage,  in  which  all  the  more  ordiuan*  rein^ 
dies  had  been  fruilieissly  tried,  Dr.  Heck,  of  Freiburg,  promptly  suceecde<l  by  ligaliag 
the  posterior  tibial  artery  three  iuelies  above  the  interna!  ankle.  The  veins  were 
very  numerous  aud  extremely  enlarged. 


LIGATION  OP  THE  PEBONEAI.. 

The  peroneal  artery,  after  running  a  short  distance,  passes  obliijuely  dowpwanU 
and  outwards  to  reach  the  fii)ula,  along  which  it  descends  until  it  arrives  mar 
the  outer  malleolus,  where  it  divides  into  its  two  terminal  branches.  It  mav  K' 
secured,  in  the  upper  portion  of  its  extent,  by  making  an  incision,  long  and  vertial, 
towards  the  fibular  side  of  the  leg,  through  tlie  bellies  of  the  gastrocnemial  and 
soleal  muscles ;  and  iuferiorly,  as  it  lies  between  the  outer  malleolus  and  the  teudo 
Achillis,  by  a  cut  at  least  two  inches  and  a  half  in  length,  directed  upwards  and 
outwards  towards  the  fil>ula.  The  vessel  here  reste  upon  the  interosseous  ligaoient, 
close  to  the  iiisitle  of  the  bone,  under  cover  of  the  long  flexor  of  the  great  toe,  ^rhidi 
must  be  detached  as  far  as  it  may  be  necessary  from  tlie  iione,  and  drawn  outwards. 


CHAPTER  VI. 

INJUBIES  AND  DISEASES  OF  THE  VEINS. 

The  ftflTections  of  the  veins  requiring  to  be  noticed  under  this  head  are,  wound 
hemorrhage,  inflammation,  varicosity,  the  formation  of  phlebolllcs,  and  the  inlT 
duetion  of  air. 


SECT.  r. — WOUNDS  AND  HEMOHRIIAGE. 

Of  wounds  of  the  veins  not  much  need  here  be  said,  as  they  rarely'  exhibit  »oi 
difficulty  in  regard  to  their  treatment,  or  much  danger  in  respect  to  their  termination 
Like  wounds  of  the  arteries,  they  may  be  produced  by  various  weapons,  and  are, 
therefore,  distinguished  by  diflerent  names,  as  incised,  punctured,  lacerated,  coi 
tnsed,  and  gunshot.  They  are  always  followed  by  more  or  less  hemorrhage, 
according  to  the  size  of  their  caliber,  the  blood  issuing  from  them  in  a  continuous 
stream,  of  a  dark,  purple  color.  When  the  division  is  complete,  there  i.s  h: 
any  retraction,  or  annidar  constriction,  and  hence  the  bleeding  often  progi 
until  it  proves  fiUal,  especially  if  the  vessel  is  large  and  superficial,  as  in  wounds^ 
the  jtigiitrir  and  femoral,  fainting  not  materially  favoring  the  formation  of  a  clot 
Partial  wounds,  of  whatever  direction,  will  also  bleetl  copiously,  if  they  are  nt  all 
extensive,  and  no  mechanical  obstacle  is  ottered  to  the  flow  of  blood.  If  the  incision 
is  small,  exhibiting  the  character  rather  of  a  puncture  than  of  a  cut,  the  bleedinp, 
after  having  continued  for  some  time,  will  gradually  cease,  in  consequence  of  the 
formation  of  a  minute,  but  gra«lually  increasing,  clot  upon  the  e<lgeR  of  the  wonnd. 
These  phenomena  may  often  l)e  witnessed  in  ordinary-  vcneseoti<m  at  the  Ivend  of  the 
arm,  the  clot  adverted  to  constituting  one  of  the  impediments  to  the  flow  of  the 
blood,  and  occasionally  comi)elling  the  operator  to  open  another  vein.     In  gunshot 
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vounds,  severing  a  Inrge  vein,  tlie  hemorrhage  fre()iieutl>'  proves  as  sudileuly  fatnl, 
or  nearly  so,  .is  in  conespontiiiiij  leisions  of  an  artery- ;  or,  life  beiiiy  preserved  by 
4lie  narrow  state  of  llie  vvouikI,  or  the  valve-like  ilispOKttioii  of  its  walls,  the  IjIooiI 
piuay  \k'  extensively,  aiwi,  peiiiiqw,  most  prejudicially,  iuliltrated  into  the  interuniseular 
«u<l  subcutaueous  celluhu-  tissue. 

The  best  exiimpk-a  of  lact-rated  wonnda  of  the  veins  are  met  with  in  those  fright- 
tul  aeeidenls  in  whit-ti  a  limb  is  torn  eitlier  partially  or  completely  from  the  body. 
Jn  such  condition  llie  hemorrhage  is  generally  extremely  small,  perhaps  hardly 
gimounting  to  a  few  ounces ;  a  circumslniice  due  partly  to  paralysis  nf  the  vessels, 
and  partly'  to  the  shro<ldy  state  of  their  tunics,  together  with  the  shock  experienced 
by  the  system,  the  whole  tending  to  the  rapid  coagulation  of  the  blood,  an«l  tbe 
preventioa  of  its  further  escape.  This  disposition  is  shared  alike  by  the  veins  and 
rtei'ies.  • 

Sp<^ntaneou8  rupture  of  a  vein  sometimes  occurs,  as,  for  example,  in  the  external 
caphenous,  from  excessive  distension  of  its  weakened  and  attrniiatcil  coats,  so  fre- 
quentlj'  witnessed  in  varicose  enlargement  of  this  vessel.  A  similar  accident  maj' 
befall  an  internal  vein.  Contused  and  InreraUd  wounds  of  these  vessels  may  be 
caused  in  various  ways,  one  of  the  most  common  of  wiiich  is  the  passage  of  a  heavy 
Vehicle  over  the  body,  or  body  and  limbs.  A  fii-^e  of  riiplure  of  the  ascemling  cava, 
thus  occasi(^ned,  has  l>een  reported  by  Mr.  Pi]ier.  Tbe  vein  was  torn  longitudinally 
near  the  auricle  by  the  passage  of  tlie  wheel  of  a  gun-carriage  over  the  chest. 

Copious  venous  hemorrlmge  occasionally  ocetirs  after  excision  of  dilferont  klntls 
of  morbid  growths,  especially  when  they  are  seated  upon  the  back  or  the  side  of 
tlio  chest,  parts  in  which  the  veins  are  eitlier  destitute  of  valves,  or  very  imper- 
jfectl}'  supplied  with  these  important  structures.  1  lately  removed  a  sarcomatous 
tnuior,  the  size  of  a  double  fi>.t,  from  the  inferior  region  of  the  scapula,  in  a  man, 
ithirly-eight  years  of  age,  in  which  I  had  an  excellent  illustration  of  this  occurrence. 
Thirty  hours  after  the  operatiun,  copious  hemorrhage  set  in,  the  loss  of  blood 
amoiniting  to  at  least  a  quart  and  a  pint.  Upon  removing  the  stitches,  and 
B]>ongiug  away  the  chits,  tJie  most  careful  search  failed  to  tletecL  anj'  bleeding 
Vessel,  or  even  the  slightest  oozing  anywhere,  thus  c<uielusively  sliovving,  the 
more  especially  as  there  was  no  fiather  trouiile  afterwards,  that  tlie  blood  must 
bave  proceeded  from  valvcless  veins.  Similar  occurrences  are  oeeasionally  witnessed 
^  tbe  stump,  after  amputation  of  the  larger  limbs,  the  blood  issuing  <lircclly  from 
the  open  mouths  of  the  larger  veins,  in  consequence  of  tlie  deprivation  of  their 
jralves  from  the  manner  in  which  the  vessels  arc  divided  in  the  oiwration. 

The  chief  danger  from  wounds  of  the  veins  arises  from  loss  of  blood,  and  inflam- 
tnation  of  their  tunics.  The  latter  occurrence  is  occasionally  observed  as  a  con- 
sequence of  the  operation  of  bleeding  at  the  arm  with  a  foul  or  blunt  lancet. 
Ordinarily,  however,  there  is  little  risk  of  thi.s  kind,  the  parts  readily  uniting  by 
adhesive  action,  since  there  is  no  im[iediment  to  this  process  from  the  sanguineous 
■current,  as  there  is,  under  similar  eircumstances,  in  an  artery;  all  is  calm  and  tutiet 
within,  and  the  most  extensive  wounils  are  often  repaired  in  nu  almost  incredibly 
short  time. 

The  treatment  of  a  wounded  vein  is  generally  \ery  simple,  merely  by  comjiress 
and  bandage,  and  altmuon  to  position.  If  seatetl  suiierlicially,  the  mere  contact  of 
the  edges  of  the  breach  generally  ])romptly  arrests  the  hemorrhage,  without  any 
direct  application  to  the  vein  itSL'lf.  In  the  operation  of  bleeding,  the  only  dressing 
commonly  employed,  after  the  necessary  quantity  of  blood  has  been  evacuated,  is  a 
small  pledget  of  iniislin,  jihiced  immediately  over  the  part,  and  confined  by  means 
of  a  roller.  The  slight  inflammation  tliat  follows  furnishes  the  requisite  amount  of 
plastn.i,  and  in  less  lluLn  twenty-four  hours  tiic  union  is  generally  so  firm  as  to  render 
it  diflicult  to  break  it.  When  the  divided  vessel  is  deep-s<.>ated,  as  in  wounds  of  the 
neck, axilla,  groin,  and  tliigh,  and  the  bleeding  cannot  ha  arrested  by  compression,  the 
only  resource  is  the  ligature,  or,  this  failing,  acupressure,  applied  in  the  same  manner 
as  in  a  bleeding  artery. 

A  great  dread  of  tlio  ligature,  as  a  hemostatic  agent,  in  venous  hemorrhage,  has 
hitherto  existed  .among  surgeons.  Convinced  that  this  apprehension  had  been  much 
exaggerated.  Dr.  S.  W.  Gross  has  examined  the  subject  statistically,  in  an  el.aborato 
pajjer  pablishe<l  in  the  American  Joiinial  of  the  Medical  iSciences  for  January  and 
April,  I8fi7.  Most  of  the  cases  tabulated  by  him  refer  to  the  internal  jugular  vein, 
•wounded  either  accidentally,  or  in  the  removal  of  morbid  growths.     Of  43  cases,  in 
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wlikh  tliis  vessel  was  tied,  ouly  4  tcnniiiatod  fatally  from  the  effects  of <1ie 0|.>erDlion, 
tin?  cause  in  all  lieirig  secondary  liomoirhage.  In  only  one  instance  was  there  any 
evidence  of  pyemia  ;  in  notte  of  ditluscd  phlebitis.  The  average  jteriod  at  whidithp 
ligiitut'c  se|)aratcd  was  13  days,  the  miDimiim  4,  and  the  maximuni  23.  In  the  fem- 
oral vein,  the  delacliuienl  occtirre<l,  an  :ui  average,  on  the  11th  day,,  in  the  axillary 
on  the  0th,  ami  in  the  i*xtenial  jugular  on  the  7th. 

It  will  thus  he  Keen  that  the  diaiger  of  ligating  veins  is  in  great  degree,  if  not 
entirely,  uiifoiiiuled.  I  have  mjself  repeatedly  tied  the  larger  vessels  of  this kiml, 
both  in  araimtations  and  in  the  removal  of  tumors,  with  entire  impunity,  and  \\\v 
operation  has  often  been  practised,  with  equally  happy  results,  by  other  surgton*. 
One  important  circumstance,  upon  which  it  is  impossible  to  place  too  much  strcjw, 
has  ]>een  developed  in  the  paper  above  alluded  to,  that  the  ligature  should  always  N- 
applied  in  such  a  manner  as  to  elleot  complete  occlusion  of  the  'Tein.  If  any  ]>orti<in 
of  its  cavity  be  left  (►pen,  there  will  be  great  tlanger  of  secondary*  hemorrhage,  if 
not  also  of  the  entrance  of  air,  pyemia,  and  diffused  inflammation,  owing  to  the 
insufliciency  of  the  clots,  and  of  the  adhesions  of  the  sides  of  the  vessel. 

Tfie  prattice  of  applying  a  lateral  ligature,  as  it  is  termed,  when  a  vein  is  mcroK 
niekefl,  pierced,  or  paitially  divided,  hitherto  so  generally  recommended,  should  l«e 
discarded,  as  the  openUion  is  almost  invariably  followed,  on  the  detachment  of  the 
thread,  by  fatal  hemorrhage,  as  will  l>e  perceived  by  a  reference  to  the  tabulated 
cases  of  Dr.  Gross.  In  wounds  of  the  internal  jugular  vein,  fatal  reflux  blewVuig 
will  be  likely  to  arise  iniless  the  vessel  is  tie<l  at  botli  ends. 

Slypties  are  not  suitable  for  the  arrest  of  hemorrhage  from  a  vein,  unless  the 
mouth  of  the  vessel  is  previously  oecUuled  b}-  a  coniitress.  Even  tlie  most  innocuous 
article  of  this  class,  the  subsulphatc  of  iron,  is  dangerous,  from  the  fact  that  it  give* 
rise  to  the  Ibimntion  of  large  and  numerous  clots  wiiich  afterwards  become  a  source 
of  irritation,  liable  to  be  followed  by  pyemia  and  diffusive  er3'sipela8. 

Tying  the  nmin  artery  of  a  ]im!»  for  the  an-est  of  venous  hemorrhage  has  been 
practised  successfully,  in  one  instance,  by  Professor  Langenbeck.     The  occasion  for" 
the  operation  was  the  removal  of  a  large  fibroid  tumor  of  the  thigh,  in  which  tlie^ 
femoral  vein  was  accidentally  divided  over  I'ou[i:ut'8  ligament.     The  bleeding  wa.^ 
excessive,  but  ceased  instantly  ii|iou  ligating  the  already  exposed  femoral  arter} 
The  palient  did  well.     A  similar  result,  as  is  proved  by  cases  quoted  by  Vr.  Crisp 
follows  in  wounds  of  a  vein  made  acciilentally  during  tiie  operation  for  popliUM 
aneurism.     Langenbeck  recommends  ligation  of  the  main  artery  of  a  limb  whenevei 
it  is  found  that  compression  is  of  no  avail  in  hemorrhage  from  large  venous  trunk* 
He  thinks  the  .simultaneous  li:^atif»n  of  the  principal  vein  improper,  from  itj^  tendencji 
to  cause  thrombus.     My  own  opinion  is  that  such  practice  should  be  avoided;  first 
l)ecause  to  cut  otf  the  sup])ly  of  bloo<l  siidtlenly  from  an  extremity  is  attended  witll 
great  risk  of  mortification  ;  and,  secondly,  because  I  have  never  seen  an  instance  ii 
which  venous  hemorrhage  couM  not  be  readily  arrested  by  the  compress  or  ligature 
Acupressure  has  not  been  sutlicieiilly  tried  as  a  means  of  checking  venous  hemo 
rliage.     I  liave  em]]iloyed  it  in  several  eases  with  satisfactory  results. 

Hcst  is  of  great  moment  nrter  wounds  of  the  veins;  it  should  In;  absolute,  for  tli*- 
slightcst  motion  may  break  up  the  lulhesions,  and  thus  ejtdangcr  the  j)art  by  inflar 
niatiou.     Kxclusion  of  the  air  is  also  very  desirable, and  may  be  secured  by  compres 
and  bautlage  alcme,  or  by  these  means,  aided  by  collodion. 


SECT.  IT.— DISE.\8.E8  OF  THE  VEINS. 

Inflnnimntion  of  the  reins,  teclmically  caHod  phlebitis,  is  occaaionally  an  idiopathi*^ 
nffecti«in ;  most  cnnimonly,  however,  it  arises  from  injury  inflicted  either  directing 
u))oii  these  vessels,  or  indirectly  through  other  structures.     It  frequently  follows 
ufyon  Fcvere  accidents  anil  surgical  operations,  and,  when  this  is  the  case,  it  is  apt 
give  rise  to  pyemia,  or  muttiple  abscess,  a  disease  which,  as  stated  elsewhere,  nearly 
always  proves  fatal.     Phlebitis  is  a  much  more  common  affection  than  arteritis,  «ni^ 
diflers  from  this  (csion  still  further  in  its  liability  to  terminate  in  suppuration,  wliici 
arteritis  seldom  does,  the  ordinary  ]irodiict  of  the  latter  Wing  jilaslic  matter,  noti 
pus.     Another  peculiarity  of  phNIiilis  is  its  tendency  to  extend  along  the  vessels 
towards  the   heart,  thus  greatly   increasing  its  dangers.     Recent  researches,  how- 
ever, render  it  probable  that  tliis  lcn<len<y  is  much  less  frequent  than  was  forn 
imagined.     The  aflection  is  sometimes  confined  to  one  vein ;  but,  in  general,  : 
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volves  a  consideraMe  Tminbcr,  either  simultaneously  or  suceessively.  In  tlie  formt-r 
case  it  is  said  to  he  cireiimscril*e<1 ;  in  the  latter,  diliused.  I'inully,  it  may  be  uiiute 
or  chronic. 

1.  Acute  Phlebitis. — The  symptoms  of  acute  phlebitis  are  not  always  well  uiarked. 
Wheu  the  atlc-cted  vossoh  are  suiuM'fuial,  ttifir  comse  is  geuorally  indifaltid  by  the 
existunc-o  of  ft  corrospouding  nunilHT  of  red  lines,  which,  on  n[>plyiiig  thf  fiutrtT,  fi-el 
like  hard,  rigid  cunls,  cxiiiiisitfly  sensitive  to  tliL'  tuiifh,  and  rHaching  from  Ih*-  sf-at 
of  the  injury  up  tliu  limb  as  fuc  iia  the  eye  cau  follow  tlieni.  The  discrolunUion, 
which  varies  from  a  faint,  rosy  lint  to  deep  red,  or  even  purple,  nceording  to  the 
intensity  of  the  morbid  urtioii,  gradually  ditliises  itself  over  tbe  surrounding  surface, 
and  eventually  exhibits  nil  tlie  characters  which  distinguish  that  of  erysipelas.  Con- 
siderable suelling  usually  attends,  not  unfrcqueutly  pitting  on  pressure.  The  pain 
13  of  a  sharp,  smarting,  or  burning  nature,  and  is  generally  so  severe  as  to  deprive 
the  patient  etfectually  of  appetite  and  sleep. 

The  const itulifui  always  deeply  sympathizes  in  phlebitis,  even  when  of  compara- 
tively limited  extent.  The  disease  is  often,  if  not  generally,  Ubhered  in  by  chilly 
wnsations,  if  not  actual  rigors,  alternating  with  flushes  of  heat; 
the  pulse  is  frequent,  quick,  and  irritable;  the  skin  lint  and  dry; 
the  stomach  nauseated  and  otherwise  disordered^  the  bowels  cos- 
tive; the  urine  .scanty  and  high-colored.  If  tlie  patient  was  in 
ill  health  iuinaediately  prior  to  the  attack,  the  symptoms  will 
iisuaUy  be  of  an  adynamic  character  from  iLe  begititiing;  or,  if 
jiol,  tliej-  will  Boon  lieconie  so,  Excessive  prostratinii,  delirium, 
an  ieterode  stale  of  tbe  countenance,  gastric  irritability,  and  great 
restlessness,  are  commonly  prouiinent  8yin]>toms  in  every  severe 
case  of  phlebitis. 

The  anatomical  characters  of  acute  phlebitis  are  swelling,  opa- 
city, and  prd|iiness  of  the  internal  membrane  of  the  veins,  with 
uniform  redness,  varying  from  light  pink  to  deep  florid.  Tlio 
middle  and  outer  coats  soon  become  profoundly  injected,  and 
their  proper  substance,  although  at  first  ])reteninturally  .'sol't,  ami 
humid,  is  at  length  rendered  so  dense  and  firm  that  the  vein  feels 
like  a  hard,  coutracteil  cord.  The  cavity  of  the  inOanu'd  vessel 
is  filled  will)  clotted  I'lood,  aa  seen  in  fig.  32S,  sometimes  blended 
with  pus  or  lymph,  ,nnd  in  many  cases  it  is  lined  by  a  false  mem- 
brane, susceptible,  under  certain  circumHtances,  of  organizatifm. 
Instances  occur  in  which  the  jtus  is  infiltratc<l  into  tlie  substance 
of  the  vein,  or  collected  into  small  abscesses  beneath  the  herous 
lining.  The.  pus  of  phlebitis  is  generally  an  imperfectly  elabo- 
rated fluid,  containing  a  large  quantity  of  plastic  matter,  and 
comparatively  few  characteristic  globules. 

Acute  phlebitis  oceasionally,  but  very  rarely,  passes  into  vlcer- 
aiioft.  The  morbid  aetion  m.iy  either  In-gin  in  the  coats  of  the 
vessels,  or  it  nniy  be  ])ropagated  to  them  during  the  progress  of 
disease  in  the  ueighlioring  structures.  Tlius,  in  scarlatina,  after  the  nutrc  immediate 
efl'ects  of  tile  ni.nlnily  have  disapjteared,  absce.sses  arc  liaVde  tn  form  in  the  neck  and 
fauces,  which  tnive  been  known  to  cf>mniniiicate  with  the  intenial  jugular  vein,  ending 
in  copious,  if  not  fatal,  hemnrrliage.  The  siibjeets  of  such  oecnrrences  are,  for  the 
most  part,  3'ouug  children  of  a  we.ik,  caehectie  constitution,  and  th«^  danger  is  gene- 
i-.dlv  in  [iroportion  to  their  exhansUd  condition  at  the  time  of  the  accident. 

Acute  plilebitis  is  always  a  dangerous,  and  often  ft  fatal,disease,  few  persons  re- 
covering when  the  m«^irbid  action  is  well  established  or  extensively  diffused.  This 
remark  is  true  bnth  of  the  traumatic  and  idio[tatliie  forms  of  the  disease;  also  of 
extern:il  and  internal  phlebitis,  or  of  inflammation  of  the  superficial  and  dei-p-seated 
veins.  The  jms  formed  in  the  silfected  vessels,  commingling  with  the  llood.  soon 
poisons  the  system,  and  thus  renders  the  heait,  brain,  and  spinal  cord  unfit  for  the 
pe»-formanee  of  their  functions. 

The  Irealmenl  of  pidebitis  cannot  be  conducted  with  too  much  caution.  When 
the  disease  is  situale<l  superficially,  an  attempt  should  be  mailc,  by  leeches,  blisters, 
iodine,  and  nitrate  of  silver,  to  circuniscrilie  the  morbid  actiou,  and  thus  |)revent  the 
formation  of  pus.  Sueh  a  result,  however,  is  not  to  be  ex|»ei'ted  when  the  disease 
involves  the  internal  or  deeper  veins,  where  the  iafiammation  often  nuikes  great,  if 
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not  irreparable,  progress  before  the  surgeon  is  aware  of  its  true  character, and  whprc, 
consequently,  trealnieut  of  every  kiud  is  of  little  or  no  avail.  All  lowering  uumm;!-, 
are  generally  inadmissible,  even  when  the  patient  is  comparatively  young  ;iii<i  ^.l^.- 
thoric  ;  debility,  great  and  marked,  is  sure  to  arise,  and  to  call  imperatively  fur  ilie 
use  of  tonics  and  stimulants.  Purgatives  are  exhibited  to  clear  out  the  boweU&jiJ 
correct  the  secretions;  and  merriuy  is  given  in  frequent  and  liberal  doses  wit b  a 
view  to  earl}'  and  decisive  cons^litutional  impression,  the  best  form  being  calonkl.nr 
calomel  and  blue  mass.  The  addition  of  morjihia  will  be  required  for  the  tiirivfilJ 
purpuse  of  preventing  undue  i»urgatiou,all!iyiiig  pain,  and  inducing  ^leep.  Tl  • 
stimulants  are  milk  punch,  quinine,  and  iron,  especially  the  tincture  of  the  cl 

If  abscesses  form,  their  contents  must  be  evacuated  by  early  and  free  iur 
the  internal  organs  must  be  diligently  watched,  and  au}"  complications  liin,    ,i  ^ 
arisie  must  be  met  by  appropriate  measures.     The  hemorrhage  that  fullowH  ulc 
tion  must  be  arrested  by  compression  and  styptics. 

2.   Chronic  Ajf'rriion.i. — The  characters  of  chronic  infiammatiou  of  the  ^"eins  ilifTcr 
consideraldy  from  those  of  the  acute  form.     The  coats  of  the  vessels  are  usually 
raufh  thickened,  hypertrophie<l,  and  indurated,  as  to  preserve,  when  cut  across,  t 
cylindrical  figure,  like  an  artery-     The  redness  is  of  a  brownish  tint,  intersjit- 
with  numerous  shades  of  gray,  violet,  or  purple;  and  the  inner  membrane,  which  u 
rough  and  shrivelled,  may  easily  be  raised  in  large,  opaque  shreds.    In  some  instances, 
the  vein  is  diluted,  or  contracted,  obstructed  with  clotted  blood,  lineil  by  lympk,or 
filled  with  pus. 

The  disease  sometimes  passes  into  ulceration^  but  the  occurrence  is  mach  less  fns- 
qucnt  than  in  the  arteries.     Commencing  most  commonly  at  one  or  more  points  of 
the  inner  mfudirane,  it  gradually  extends  to  the  other  tunics,  which  il  sonietiinet 
com])letcIy  erodes.     The  immediate  clfect  of  this  accident  is  an  effufiif)n  of  bl 
which  may  be  so  great  as  t-o  produce  fatal  results.     The  ulcers,  which  atlect  vari 
forms,  are  occasionally  quite  numerous,  and  spread  over  a  large  extent  of  surfai 

The  veins  are  sometimes  laid  open  during  the  progress  of  malignant  disea^te, 
ulceration  extending  from  the  exterior  towards  the  interior.    The  hemorrhage  ca 
in  this  way,  especially  when  it  proceeds  from  the  larger  veins,  as  the  jugular  or 
ral,  may  be  so  great  as  to  occasion  death  ir»  a  few  minutes. 

Chronic  phk-ldtis  is  observed  chiefly  in  the  veins  of  the  inferior  extremity,  an 
those  of  the  spermatic  cord  and  of  the  ano-rectal  region,  as  a  complieaticm  of  hen 
rhoids.     The  princi[)al  symptoms  are  pains,  of   a  shaq>,  pricking,  or  tUill  acl: 
character,  tenderness  on  pressure,  and  a  sense  of  fullness  or  rlistension  at  the  seat 
the  disease.     The  Ireatmeiit  is  gently  antiphlogistic,  removal  of  the  exciting  catto^ 
constituting  an  object  of  primary  iunportnncc. 

There  are  certain  stales  of  the  system  in  which  the  veins  attain  a  very  great  si* 
ami,  consequently,  carry  an  inordinate  ammint  of  blew mI.  Tins  hypertruphy,  for  sczl 
it  maybe  termed,  is  verj' conspicuous  in  chronic  affections  of  the  joints,  and  ii  - 
various  kinds  of  tumors,  lx»th  vascular  and  malignant.  It  is  always  conjoined  will 
hj-jiertrophy  of  the  arteries,  and  forms  one  of  the  most  serious  obstacles  to  the  cut^ 
of  certain  diseases. 

ObUh'ratinn  of  the  veins  is  by  no  means  uncommon,  and  is  almost  always  tin 
result  of  inflammation.     Sometimes  it  is  caused  by  the  pressure  of  a  tumor  forcinj 
the  side's  of  the  vessel  closely  in  contact,  and  so  converting  it  into  a  dense,  fibrou 
cord.     The   largest    veins  are    sometimes   thus    obliterated.     Such    a    con<litioD 
extremely  liable  to  be  followed  by  dropsical  ell'nsions  and  other  ill  etfects  inimicali 
to  health  aud  life. 

Loose  concretions,  pftlebolifea,  or  vein-stones,  varying  in  size  from  a  currant  to  a 
pea,  are  occasionally  found  in  the  interior  of  these  tulx's.  Commonly  of  a  yeUowish, 
brownish,  or  bluisli  color,  they  are  of  a  hard,  brittle  consistence,  and  of  an  oblong, 
oval,  or  spherical  form,  with  a  smooth,  even  surface.  When  <livided,  they  are  found 
to  be  made  up  of  several  thin  but  distinct  lamellje,  disposed  concentriealiy  around  a 
small  delicate  nucleus,  frequently  consisting  of  fibrin.  The  number  of  these  concre- 
tions is  extremely  variable;  occasionally  as  many  as  ten,  twenty,  or  even  thirl  v.  are 
observed.  Thej-we  generally  mot  with  in  the  smaller  veins;  more  frequently,  jR-rhaf**. 
in  the  spermatic,  uterine,  vaginal,  vesical,  hemorrhoidal,  an<l  splenic,  than  in  any 
other.  In  the  saphenous  and  its  branches  they  olYen  exist  in  connectiiin  with  varico«e 
enlargcuient.  Their  comi)osition  is  principally  i)hrisphale  and  carbonate  of  lime,  with 
a  small  amount  of  animal  matter,  probably  albumen,  aud  a  trace  of  oxide  uf  truu 
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A  varicose  and  dilated  stRte  of  tin*  voiiis  is  by  no  menus  uncommon,  especially  in 
I  the  lower  classes  of  working  [luopk',  niid  in  uiccliaiiii's  wliuso  avocation  eonii^els 
i  tlieni  to  maintain  habiliially  tlie  erect  posture  The  veins  wliiuh  are  most  liable  to 
i  sutler,  in  tliis  respect,  are  those  of  the  inferior  extremity  nml  of  the  spermatic  cord, 
;  but  those  of  the  abdoim-n,  scrotum,  vulva,  trunk,  xiiul  face  are  also  occ-asionaUy 

I  im[>licateil,  while  those  uf  the  superior  extremity  are  almost  exempt  from  tlie  disease. 
'  Of  the  deeivseated  veins,  those  most  freqxientSy  atfceted  are  tlie  jugular,  azygos, 
'  Biibflavian,  and  hemorrhuidal.     I  have  rnet  with  a  nomljer  of  cases  where  there  was 

i  apparently  a  vsiricose  diathesis,  almost  all  the  principal  veins  in  the  body  being  ab- 
normally tortuous  and  dilated. 
Age  seems  to  exert  a  remarkable  jiredisiMjsitioD  to  this  disease.     Thns,  varicose 
enlargement  of  the  spermatic  veins  is  most  common  in  young  men  soon  fll\er  the 
^  period  of  piiljerty ;  while,  in  the  inferior  extremity,  the  greater  numlK-r  of  cases 

II  occur  afl<?r  tlie  thirtieth  year.  In  the  hemorrhoidal  veins,  the  malady  is  most  fre- 
1.  quent  in  elderly  subjects. 

The  veins,  in  this  disease,  are  preternatiirally  large,  tortuous,  knotty,  and  ooiivo- 
lute<l,  or  as  if  they  were  folded  upon  tliemsflvi's,  being  augun-nted  huih  in  diameter 

''  and  length,  and  observing  a  singularly  serpentine 

I  course  as  they  proceed  to  their  place  of  destiua- 

1  tion.     Tlieir  coats  are  hard,  dense,  and  elastic, 

'  rolling  under  the  fmger  like  fine  cords;  with,  here 

>  and  there,  a  portion  that  retains  its  normal 
characters,  or  that  is  uncommonly  thin  and  ex- 
panded, as  if  it  were  ready  to  give  way  under 
the  slightest  exertion.  In  cases  of  long  stand- 
ing, they  frequently  offer  a  good  deal  of  resist- 

P  ance  to  the  knife,  perhaps  cvnn  emitting  a  sort 

i  of  grating  noise.     On  being  laid  oihoi,  they  are 

I  found  to  be  rough  and  irregularly  Bacculnte<l, 

\  Btnmg  bands  Inking  sometimes  stivtehed  across 

f  their  interior,  whicli  divide  the  tube  into  small 
cells,  occupied  by  coagulated  blood,  phlebolitea, 

'  or  fibrinous  concretions,  in  a  state  of  organiza- 

'  tion.      In    the   advanced  stages  of   the  disease 

'  man}'  of  the  valves  are  broken  down,  if  not  com- 
pletely destrnye<l,  while  in  recent  cases  they  are 
Bimpiy  thickened,  indurated,  displaced,  or  rui> 
tured.     These  changes,  which  are  generally  most 

I  conspicuous  in  the  internal  sapbenous  vein  and 

I'  its    branches,  are   oliviotisly  bnnight    about   by 

I  chronic  intlammntinn,  or  )>y  re[iuated  attiicka  of 
the  acute  form  of  that  disease,  and  often  lead  to 

'great   and  irreparable   mischief.      Occasionally,  TarJx  of  the  Leg. 

|,  the  affected  vessels  are  converted  into  dense, 
rigid,  and  impervious  cords,  altogellicr  disqualified  for  the  discharge  of  their  func- 
tions. In  confirmed  cases  of  varix  of  the  lower  extremity,  tlie  superficial,  intermns- 
ctilnr,  and  deep-seated  veins  most  commonly  sutler.  Very  frequently,  indeed,  the 
disease  begins  in  the  latter  vessels,  and  gradually,  through  the  intermuscular 
branches,  extends  to  the  former. 

The*  state  of  the  vessels  here  described  is  well  depicted  in  fig.  329,  taken  from  a 
patient  of  mine,  a  stout,  robust  laboring  man,  upwards  of  fifty  years  of  age.  The 
enlargement,  which  was  much  greater  than  any  nf  the  kind  I  had  ever  seen,  was  prin- 
ci|)aliy  .situated  on  the  inner  surface  of  the  limli,  and  was  associated  with  similar 
disease  of  the  veins  of  the  scrotum,  penis,  and  abdomen. 

The  disease  in  qHeation  may  l»e  caused  in  various  ways.  In  the  inferior  extremities 
of  pregnant  females,  it  is  generally  induced  by  the  pressure  of  the  distended  uterus, 
creating  a  mechanieal  impediment  to  the  return  cd'  the  bloo^l  in  the  iliac  veins,  and, 
indirectly,  in  the  saphenous.  VVt-aring  light  garters,  drawers,  or  stockings,  may  nlsu 
occasion  the  disease,  and  a  similar  efiPt'cl  is  brought  aliout  by  the  habitual  mainte- 
nance of  the  erect  posture.     Ilence  tlie  disease  is  very  common  in  persons  who  are 
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foiiipellcit  to  Btaiid  iiuicli.     Yaiix  of  tlie  hemorrhoidal  veins  generally  depemls  uji 
ha^ntlKll  distension  of  the  rectum  and  frequent  straining  in  defecation.     The  vmu 
of  varieoeele  are  still  ini|x'rfectly  understood,  idthougli  there  is  reason  to  b«lievel 
the  disease  is  most  commoidy  developed  iiiuler  the  uifluenee  of  ouanisni,  and  olh 
uiechanical  obstruction  caleulated  to  weaken  the  spermatic  veins. 

A  natural  predisposition  to  varit-oae  enlargement  oecasioually  exists  in  ciTtain 
individuals;  the  veins  seem  to  be  iinu^juallv'  large  and  feeble,  and  to  become  lorlu- 
OU8  ami  dilated  under  the  most  triHing  obstacles  to  the  onward  movement  of  tbiir 
contents.  When  this  ia  the  case,  the  disease  olU'U  occurs  simultaneously  in  differ^-iit 
parts  of  the  body,  superficial  as  well  as  deep. 

The  ellects  of  varicose  veins  vary  according  tr)  the  situation  of  the  malady.    In 
the  legs,  the  pressure  of  llie  enlarged  and  dislen<led  vessels  is  always  productive  of 
a  good  deal  of  i>ain,  of  a  pricking  or  stinging  nature,  of  tumefaction  of  the  skin  ami 
Cellular  tissue,  and  of  more  or  less  tenderness  along  the  Iraek  of  the  aflecttd  vein*. 
In  the  more  aggravated  cases,  ulceration  of  the  integument  is  apt  to  lake  place, 
commencing  usually  at  one  particular  spot  on  the  inner  surface  of  tlie  limb,  hs 
gradually  progressing  tmtil  a  large  sore  is  established,  called,  from  this  circnmstanc 
the  varicose  ulcer,  which  is  always  difficult  to  heal,  and  which  occa.sionally  exlei 
into  the  eidarged  veins,  thus  causing  copious,  if  not  fatal,  hemorrhage.     In 
spermatic  veins,  the  disease  may  give  rise  to  atrophy  of  the  testicle,  and  to  dl~ 
tressing  neuralgic  pains;    while  in  the  hemorrhoidal  it  leads  to  the  formatioQ  of     ■ 
piles,  and  other  disagreeable  symptomH,  ^H 

Altliotigh  the  ilevebtpment  of  varix  is  generally  slow,  cases  occasionally  oce^| 
in  which  it  progresses  very  nijiidly.     During  the  latter  months  of  utero-gestation, 
the  veins  of  the  feet,  legs,  ami  lliighs  often  attain  an  enormous  bulk  in  a  few  wi-el 
and  I  have  seen  re|)eated  instances  of  a  similar  kind  iu  the  spermatic  and  bemq 
rlioidal  veins.     In  the  inferior  extremity,  the  disease,  aflcr  having  gone  on  for  so 
time,  often  remains  stationary  for  an  indeflnite  period,  neither  perceptibly  ad vanci 
nor  receding.     In  some  inslxinces  it  undergoes  a  soil  of  spontaneous  cure;  that! 
inflaiamation  is  set  up  in  the  affected  veins,  followed  by  the  formation  of  fibrino 
concretions,  by  which  their  ctvlilxT  is  ultimately  rendered  eo  completely'  imjM?rvioD 
as  to  compel  the  blood  to  seek  rither  cbarmels.     Instead  of  tliis  favorable  result,  ibe 
inllammalion  occasionally  leads  to  erysipela.'J,  abscess,  and  even  death.     A'aricoti 
never  proves  fatal,  nor  dwH  varix  of  the  hemorrhoidal  veins,  although  both  are,  I 
times,  a  source  of  severe  sntferin;^. 

Treatment The  trcatnunt  of  varix  resolves  itself  into  palliative  and  radic 

The  former  consists,  as  the  tenn  imi»lies,  in  tlic  removal  of  the  exciting  cause  of 
disease,  and  the  adoption  of  such  remedies  ns  tend  to  relieve  the  part  and  system  ( 
suffering  without  positively  curing  the  malady.    In  varicocele, onanism  must  beint 
dieted;  in  varix  of  the  hemorrhoidal  veins,  straining  and  constipation  must  be  count 
acted  ;  and  in  varicose  enlargement  of  the  veins  of  the  lower  extremity,  all  sour 
of  constriction  must  be  remove<l,  lojiether  with  whatever  else  may  have  a  tcndci 
to  weaken,  irritate,  and  iivflame  the  diseased  structures,  and  thereby  occasion  furtl 
enlargement.     Giving  arttBeial  sujiport  to  the  atfected  veins  often  has  a  good  cffo 
lieiK'e  the  use  of  the  suspensory  bag  in  varicocele,  and  of  the  laced-stocking  in  varix 
of  the  saplienotjs  vein.     In  every  form  of  the  lesion,  great  benefit   accrues  from 
attention  to  the  general  health,  and  from  the  occasional  administration  of  an  ncliv€ 
purgative,  vvliich,  l>y  clearing  out  the  bowels,  tlins  affords  a  freer  passage  to  the 
l>looil  in  the  diseased  veins  towards  the  heart.     If  the  patient  is  very  plethoric,  he 
may  sometimes  advantngcotisly  lose  hUiod.     In  varix  of  the  legs  commonly  nothing 
aH'iiids  more  prompt  ami  satisfactory  relief  than   a  good  lileeding  at  tlie  arm  ;  anil 
the  same  remedy  must  be  called  into  retpiisition,  along  with  astringent  and  anndyni- 
lotions  and  perfect  rest  of  the  parts,  when  the  veins  are  unusually  tender  and  paiul 
from  an  accidental  access  of  intlammation. 

Ftir  the  radical  cure  of  this  disease  numerous  operations  have  been  devised,  a 
only  of  the  more  important  of  which  need  to  be  noticed  here,  as  the  rest  have  eit 
fallen  into  merited  neglect,  or  are  too  dangerous  to  justify  their  repetition.     Beside 
the  claims  of  these  dilferent  oi>erations  will  more  naturally  come  to  be  cotisidcred 
when  we  speak  of  the  tieveral  varieties  of  varix,  as  varicocele  and   hemorrhoids. 
There  are  really  otdy  two  operations  which,  according  to  n>y  experience,  shouId_ 
ever  l>e  resorted  to  for  the  permanent  relief  of  this  ilisease,  namely,  the  ligature 
the  caustic  isisue ;  and  if  we  apply  these  remedies  to  individual  foims  of  the  It 
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it  will  be  found  that  the  former  is  exclusively  adapted  to  varlcocfle  and  liemorrhoitls, 
and  tlie  latter  to  varix  of  tlic  feet,  legs,  and  tliiglis.  Both  proiediircs  are  extremely 
simple,  but,  although  this  is  tnie,  they  should  never  be  employed  without  a  thorough 
an<l  protracted  preparation  of  the  part  and  system;  and  I  tleem  this  the  more  niKies- 
Bary,  lieeause,  iti  the  great  majority  of  eases  upon  which  we  are  obliged  to  operate, 
the  distease  ia  rather  an  inconvenience  than  a  serious  evil,  threatening  loss  of  limb 
and  life.  I  will  not  pretend  to  assert  that  there  are  no  casea  of  varix  where  an 
operation  is  not  absolutely  necessary;  to  do  this  would  be  absurd ;  what  I  mean  is 
simply  that  no  man,  however  skilfnl  or  esperienerd,  should  endanger  his  patient's 
llife  by  rushing  headlong  into  measures  which,  if  irijudici<msly  used,  may  lead  to  the 
vorst  results.  The  prelimimiry  treatment  should  be  mild,  but  of  longer  duration 
than  in  ordinary  diseases;  the  object  is  to  remove  all  irritation  that  may  exist  in 
the  affected  veins,  to  eoollie  and  calm  them,  in  order  that  they  may  1m3  the  better 
prepared  to  withstand  the  riule  assault  about  to  be  made  upon  them.  To  aeeomplish 
this  object,  the  patient  must  Ijc  subjected  to  liglit  diet,  gentle  purgation,  and  almost 
absolute  rest  in  the  recumbent  or  semiereot  posture,  for  at  least  a  fortnight.  This 
.will  be  the  more  important  if  he  be  pletlmric,  intemperate,  or  very  excitable.  When  it 
is  remembered  how  intolerant  the  veins  are  of  Injury  and  of  surgical  iutcrl'erence,  such 
precautions  cannot  be  considered  as  idle. 

The  operation  with  the  ligature  ia  either  direct,  as  in  piles,  or  subcutaneous,  as  in 
varicocele,  and  in  either  case  it  is  as  safe  as  it  is  etlectiiaL  The  principle  on  which 
it  operates  is  that  of  strangulation,  by  whirh  the  enlarged  vessels  are  converted  into 
a  slough,  which  is  subsequent!}*  dctache<l  hy  ulcerative  action.  Fur  this  purpose  it 
ris  necessary  to  draw  the  cord  with  great  lirmness,  so  as  to  produce  the  result  in 
question  in  the  shortest  possible  period,  as  well  as  with  the  least  sutTering.  When 
the  ligation  is  direct,  as  in  hemorrhoids,  it  is  always  necessary  to  encircle  tlie  base 
of  the  tumor,  or  to  tie  it  aa  near  as  practicable  to  its  point  of  attachment  to  the 
bowel.  When  the  base  is  unusually  large,  it  is  sometimes  transfixed  with  a  needle 
armed  with  a  double  ligature,  one  of  which  is  then  drawn  aroimd  each  half  of  the 
morbi*!  growth,  the  object  being  its  more  elfcctnal  strangulation.  The  Btibcutaueous 
Operation  is  piirtieularly  applicable  to  varieocole,  alMioiigh  it  is  sonietiraos  also  prac- 
tised upon  tiie  Kg  and  thigh  in  varix.  It  is  performed  by  metiua  of  a  stout  sjiear- 
pointed  nee<lle  and  a  strong  ligature,  introduced  in  such  a  manner  aa  to  avoid  the 
spermatic  cord,  the  instrument  making  only  two  punctures,  one  in  front  of  the 
scrotum  and  the  other  behind,  by  retracing  its  steps  after  it  has  effected  tratjstixion. 
The  ends  of  the  cord  are  then  firmly  tied  in  tlie  usinU  manner,  the  preseui'e  being 
increased  from  day  to  day  until  the  ligature  is  detached. 

In  operating  n[K)n  the  veins  of  the  inferior  extremities,  I  am  persuaded  that  the 
safest  plan  is  the  establishment  of  a  series  of  issues,  made  with  the  Vienna  paste, 
the  proper  mode  of  applying  which  will  claim  e]>ccial  attention  in  the  section  on 
varix  in  the  second  volume. 

The  after-treatment  is  not  to  be  disrcgnrded  in  these  operations.  The  great  danger 
is  a  bad  form  of  erysipelas,  connected,  doubtk-ss,  with  pidcbitis,  its  tendency  being 
to  diffuse  itself  extensively  over  the  system,  niid  to  give  rise  to  pyemia  and  typhoid 
symptoms.  I  have  not  myself,  however,  witnessed  any  such  etl'ects  in  any  of  my 
Cases,  ami  I  am  inclined  to  ascribe  my  good  fortune  more  to  the  pains  1  have  ahva^'s 
taken  in  preparing  my  patients  than  to  any  particular  skill  in  performing  tlie  opera- 
tion or  in  conducting  the  at^er-treatment.  If  everytliing  goes  on  well,  little  else  will 
he  necessary'  than  strict  attention  to  the  diet,  and  quietude  of  the  part  and  svstem, 
with  an  occasional  purgative;  if  erysipelas  supervene,  opium,  quinine,  and  imri  will 
be  indicated,  along  with  milk  punch,  and  the  application  of  iodine,  astringents,  and 
emollient  cataplasms. 


SECT.  lY. — INTBODUCTION  OF  ATR. 

A  fatal,  although,  fortunately,  not  a  common  occurrence,  incident  to  certain  operar 
tions,  is  the  aceliJenta!  introduction  of  air  into  the  veins.  It  is  most  frequent  in 
operations  about  the  neck,  face,  and  axilla,  and  was  first  noticed,  as  a  distinct  event, 
in  1818,  by  lieauchesne,  in  exsecting  a  tumor  from  the  mrk  of  a  young  man,  in 
which  it  was  necessary  to  dtsarticulate  nnrl  rnise  tlic  elaviele.  At  tlie  moment  of 
effecting  this,  the  patient  VH'came  faint,  and,  exchiiining  that  he  was  dying,  expired 
in  less  than  half  an  hour  nUerwards.  The  examination  of  ttie  body  revealed  the 
texisteuce  of  an  a[>erture  in  the  internal  Jugular  vein,  at  its  junction  with  the  sub- 
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clavinn,  through  which  the  air,  causing  the  fatal  result,  had,  doubtless,  entere<l  the 
circuhition.  Shortly  alTter  this,  a  similar  accident  happened  to  Dr.  Molt  aiid  Dr, 
Stevt'iis,  as  well  us  to  several  European  surgeons,  so  that,  in  due  time,  the  atUutiou 
of  the  profession  became  fully  aroused  to  tlie  nature  and  iini)orlance  of  the  snbjwl. 

The  disastrous  elfects  of  the  introduction  of  air  into  tiie  venous  circulation  ww 
known,  long  ay,u,  to  Wepfer,  Vander-Ueyden,and  other  physiologists;  but  tluy  were 
lost  8iy;ht  of,  in  great  measure,  until  attention  was  recalled  to  the  subject  by  the 
experiments  of  Bicbat,  Nysteu,  and  .Magendie,  who  showed  that  a  very  small  t|Uan- 
tity  of  this  fluid,  suddenly  injected  into  tiie  jugular  vein  of  dogs  and  other  atiimitli, 
was  suflicient,  in  most  cases,  to  cause  death  almost  instantaneously.  On  the  othft 
hand,  it  has  been  found  that  a  large  qnatitity,  as,  for  example,  several  cuIhc  inclie», 
will  not  destroy  life,  if  it  be  introduceil  slowly,  the  air,  in  this  case,  combining  with 
the  blood  in  such  a  manner  as  to  prevent  it  from  protlneing  any  serious  mechnnicd. 
inconvenience.  Upon  dissection,  air  is  readily  discovered  in  the  cavities  of  the  heart, 
as  well  ns  in  other  parts  of  the  circulatory  apparatus,  thus  accounting  satisfactorily 
for  the  fatal  event. 

The  s>/niptoi)i!<  which  characterize  the  entrance  of  air  into  the  Teuous  system  are 
essentially  those  of  cerebral  apnplexy.  The  patient  is  generally  seized,  suddenly  ami 
unexpecteilly,  in  the  niiilst  of  the  operatiiin,  with  a  sense  of  faiiitness,  or  a  hurrililv 
feeling  of  terrnr,  oppression,  and  exhaustinu,  inducing  him  to  believe,  and,  perlm|n, 
to  exclaim,  that  he  is  dying.  The  countenance,  in  a  moment,  assumes  a  dark,  livid 
hue,  the  l>ody  is  agitated  with  convulsiive  movements,  the  breathing  is  slow,  dilticull, 
and  stert<»rous,  the  muscles  are  completely  relaxed,  the  pulse  is  feeble  ami  a!ni(Ml 
imperceptible,  the  pupils  are  diSated,  and  the  individual  is  wholly  unconscious.  In 
short,  lie  dies  in  a  state  of  profound  coma,  like  a  person  in  a  fit  of  apoi)lexy.  On  oj> 
plying  the  ear  to  the  cardiac  region,  the  action  of  the  heart  is  found  to  l>e  excessircly 
oppressed,  the  organ  struggling  powerfully  to  overcome  the  mechanical  obstTiicti| 
caused  by  the  admixture  of  the  gaseous  and  sanguineous  fluids,  which,  swept  slo| 
and  heavily  along  over  the  fleshy  and  tendinous  colimins,  occasions  a  loud,  cburnt^ 
noise,  synch  roiious  with  the  contraction  of  the  Icfl  ventricle,  and  at  the  same  timeaiiicu- 
liar  thrill,  or  vibratory  sensation,  perceptible  by  the  hand  as  it  rests  upon  the  chvU. 

Such  are  the  eflects  which  are  usually  observed  when  air  has  been  intruducwl 
suildenly,  even  in  small  quantity,  into  the  venous  circulation  ;  and  there  is  a  slmn^ 
proltability  that  they  will  stcailil}'  increase  in  severity  until  they  prove  fatal,  de-sjnte 
the  most  judicious  and  energetic  measures  that  may  be  employed  to  counloraet  thcui. 
The  perioil  at  which  death  occurs  varies  from  a  few  minutes  to  several  hours;  oca- 
sionally  life  tsdestrtiyed  almost  with  the  rapidit}^  of  lightning,  and  in  most  cases  in  from 
twenty  ti>  forty-five  or  iifly  niiuutes.  The  fatal  event,  if  not  instantaneous,  is  aiway* 
prece<le<l  by  a  rapid  reduction  of  the  temperature,  and  by  a  diffusion  of  the  lividitjr 
over  the  whole  body,  the  surface  being  of  a  leaden  hue,  as  in  death  from  asphyxia. 
Cases  have  been  noticed  where,  after  the  symptoms  had  continued  for  some  time  in 
a  very  bad  form,  the  purplish  api>earnnce  of  the  cheeks  was  suddenly  replaced  by» 
reddish  tinge,  atl'ording  evidence,  although  generally  of  a  deceptive  character,  of 
speedy  reanimation  and  ultimate  recover}'. 

The  immediate  cause  of  death,  in  this  accident,  has  been  variously  explained; 
indeed,  it  ii  remarkable  what  little  coincidence  of  o]>inion  there  is  upon  the  ~ 
ajnong  writers.     From  the  fact  tliat  air  has  occasionally  been  found  in  tin 
cavities  of  the  heart,  after  surgical  operations  in  man,  and  in  animals  after  ex|icTi- 
ments,  it  has  l>eeti  assumed  that  it  uas  the  inability  of  this  organ  to  contract  ujKm 
its  contents,  and   thus  send  a  fiiillicient  quantity  of  blood  to  the  lungs  and  brain  for 
tlie  due  perform.ance  of  their  functions.     Others  have  nuiintaiued  that  the  pritniiry 
tnnible  is  in  the  pulmonarj'  tissues.     Thus,  Mr.  Erichseu  supposes  that  it  dej*nd» 
upon   the  manner  in  which  the  air  and  blood   are  beaten  up  together  in  tti    '^' '" 
cavities  of  the  heart  into  a  spumous  fluid,  which  is  uuublo  to  pass  through  tlf 
thus  clepriving  the  brain  and  s[iiual  cord  of  their  due  supply  of  blood,  and  iunucni^ 
fatal  syncope,  usually  attended  witli  convulsions.     In  oppotsition  to  this  view,  it  ni»y 
he  stated  that,  if  air  hv  injected  in  considera^ile  quantity  into  the  carotid  an 
an  animal,  all  the  phen«»n*ena  of  apoplexy,  such  as  stertorous  bre.athing,  loss 
sibility,  and  spasmodic  rigidity  of  the  muscles,  will  instantly  be  pro<lueed.  ami  »*j 
occasion  deiUh  from  ubstriytiun  of  the  cerebral  circulation.    Whatever  of  tnitli 
different  exphinatinns  may  emboily,  it  is  evident  that  the  secondary  elTect  of  th# 
jjresence  of  the  gaseous  fluid,  that  whieh  really  causes  the  fatal  termination,  i*  tlj» 
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want  of  a  sutticient  quaulily  of  oxygenated  blood  in  tlie  great,  tripod  of  life,  the 

|be:irt,  luugs,  and  brain. 
If  tlie  patient  survive,  the  transition  to  health  is  seldom  instantaneous ;  on  the 
contrary,  several  hours  geucnilly  elnnse  1>el'i>rc  lio  rc'covcrs  Lia  cunsriousmiss  and 
Btrvngth.  In  a  cast"  nu-ntioncMl  Uy  Dr.  Warrc-n,  the  nuiu,  aftu-r  having  lain  in  a  state 
of  insensibility  for  two  honrs  and  a  half,  awoke  as  if  fioni  a  proloinn]  skep,  still 
bi-eathing,  however,  ajiupluLtically.  The  night  was  passi^d  vvilhoiit  any  at-cick'nt,  :ind 
on  the  following  morning  lio  was  as  wull  as  usual,  exuupt  that  lie  had  a  houdnch«',  ami 
eonie  soreness  in  the  ehuHt.  Suuu'timea  the  jiatieiit  recovers  from  the  iinnieiliate 
conseqnonces  of  the  accident,  but  flics  afterwards  from  put^nmoiiia,  produced,  pro- 
l)ably,  by  the  irritating  effects  whicli  the  fluid  exerts  upon  the  pnlnionar^v  capillaries, 
and  through  them  uj)on  the  air-vesieles.     Such  nn  occurrente,  however,  is  uucommou. 

The  local  phenomena  accompanying  the  introduction  of  air  into  the  veins  are  of 
great  interest,  particularly  ivi  their  diagnostic  relations.  In  general,  there  is  some 
noise,  or  sound,  so  loud  and  distinct  as  to  he  plainly  perceived  by  tlie  ojierator  and 
his  assistants,  and  which,  occurring  in  combination  with  the  sudden  distress  of  the 
patient,  is  of  the  utmost  value  as  a  means  of  discrimination.  In  some  ca.ses,  tiie 
Bound  is  of  a  hissing  nature,  like  that  arising  from  air  ru.shing  into  a  narrow  and 
exhausted  receiver;  in  some,  it  is  bubbling,  clucking,  or  hipiung;  in  some,  gurgling, 
Bucking,  or  licking.  The  imnjciliate  causes  of  these  variations  are,  the  size,  sha[)e, 
and  situation  of  the  oi»ening  in  the  injured  vein,  the  rpunilily  of  blood  in  the  wound, 
iBnd  the  volume  of  the  vessel  and  (he  relation  which  it  bears  to  the  surroumlintj  |«!irts. 
'^\*hatever  may  be  the  nature  of  the  sound,  or  the  degree  of  its  inh.'usity,  it  cannot, 
when  once  heard,  be  forgotten,  and  is  always  clearly  characteristic  of  the  acciileut. 
Id  addition  to  this  phenomenon,  there  is  occasionally,  but  by  no  means  constantly,  an 
appearance  of  bubbles  of  air  about  the  wound  in  the  vein,  especially  if  it  bo  sorae- 
vhat  deep-seated. 

The  veins  through  which  air  is  nsually  spontaneously  admitted  in  surgical  opera- 
tions are  those  about  the  neck,particul;aly  the  external  and  internal  jugular  aud  their 
immediate  l>r.inches.  It  may  alt^o  enter  by  the  veins  of  the  face,  the  a.villa,  and  the 
chest.  Thus,  in  one  of  Dr.  Mott's  cases,  it  pa.ssed  in  through  the  facial  vein  during 
the  extirpation  of  an  enlarged  parotid  gland.  Dr.  Warren  met  with  an  iiislunce  m 
■which  it  was  introduced  by  the  subscapular  vein;  Clemnt  saw  it  enter  by  the  veins 
of  the  chest ;  an<l  Delpech  had  a  case  where  it  gained  admission  by  the  axillary  vein. 
In  operations  on  t!ie  traclien,  and  in  tlie  removal  of  tumors  from  tlie  anterior  part  of 
the  neck,  the  veina  lying  in  tliis  region  might  easily  be  wounded  so  as  to  let  in  air. 

A  case  in  which  the  introducticui  of  a  seton  in  the  forepart  of  the  neck  was  fol- 
lowed by  the  entrance  of  air  into  the  veins  occurred  to  Dr.  Willi.s,  of  England,  in  1.^48. 
The  patient  had  !aboi-ed  luider  chronic  laryngitis,  and  died  in  seven  houra  after  the 
operation.  The  large  cervical  vessels  were  found,  on  the  dissection,  to  be  uninjured, 
but  the  right  auricle  and  pulmonary  artery  were  distended  with  frothy  blood,  aud 
the  lungs  were  emphysematous. 

The  reason  why  the  veins  in  the  localities  here  emiraerated  alone  are  subject  to 
this  accident  is  that  they  are  under  the  intluence  of  a  suction  action  during  inspira- 
tion, owing  to  a  tendenc}'  to  the  formation  of  a  vacuum  within  the  chest  during  the 
expansion  of  the  lungs.  This  action  is  natur:illy  limited  to  the  vt4ns  at  the  root  of 
the  neck,  and  it  is  here,  therefore,  that  air  is  most  liable  to  be  introduced  sponta- 
neonsly;  it  may,  however,  as  has  already  been  stated,  pass  in  through  the  veins  of 
the  face,  axilla,  aud  thruax,  but  in  nrder  to  do  this  it  is  necessary  that  these  ves-sels 
should  be  in  the  ctmdiLiun  of  rigid  tubes,  or  in  a  state  of  canalization;  for  if  they 
ire  merely  colhipsi-d,  tlattened  conduits,  it  is  evident  that  the  air  will  not  be  able  to 
enter  them,  however  freely  they  nmy  be  punctured.  Thereare  various  eireumstaueea 
which  may  !n<bice  this  accidental  canalization  of  a  vein,  of  which  the  priiiei|iid  are 
the  adhesion  of  its  wnlls  to  the  parts  through  which  it  passes,  and  the  manner  in 
which  it  is  held  during  the  oper-ttion,  rendering  it  oiien-mouthed  and  gaping  when 
divided.  Sometimes  the  introductinn  takes  place  in  a  pcrloctly  healthy  vessel  at  a 
considerable  distnnce  fnmi  the  root  of  the  neck,  in  consequence  of  the  tension  into 
which  it  is  thrown  by  the  position  of  the  head  and  arm,  as  h.-ippened  in  one  of  War- 
ren's cases,  where  the  air  w:is  admitted  by  the  subscapular  vein.  The  probabilit3' of 
this  occurrence  is  much  increased  wlien  ojiorations  are  ]>erffii'med  upon  the  neck,  face, 
nnd  axilla,  for  the  removal  of  btrire  tumors,  especially  such  as  are  of  a  glandulnr 
[nature,  including  veins  of  considerable  size.     In  injury  of  the  jugular  veins   the 
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acci<lcnt  will  l>o  most  likely  to  Imppen  if  llie  wound  is  made  just  above  the  clavirlo. 
where  the  suction  action  is  naturally  strongest.  Air  thrown  into  the  veins  in  nimAt 
parts  of  the  body  will  destroy  life  as  promptly  and  ett'cctually  as  when  it  enters  iu 
the  localities  above  allndod  to,  and  the  only  reason  why  the  accident  so  seMora  oa-iiw 
in  them  is  that  the  vefisels  are  not  under  the  immediate  influence  of  the  respiraton' 
organs,  as  they  are  about  the  neck  and  chest,  LegalJois  witnessed  three  cascBof 
iutslant  death  in  female  animals  from  t]ie  introduction  of  air  into  the  inferior  wrw 
cava  and  heart  by  the  uterine  veins,  and  the  same  occurrence  lias  been  met  with  in 
the  human  subject. 

Trealmenf. — The  treatment  of  this  accident  is  preventive  and  curative.     For  tht 
fonner,  different  plans  have  been  suggested,  most  of  which  may  occasionally  k> 
adopted  with  advantage.     In  the  first  place,  the  operator  shonhl  remember  where, 
and  under  wliat  clrcnmstanccs,  such  an  occurrence  is  most  likely  to  happen;  for, 
being  thus  put  upon  his  guard,  be  will  be  more  cautious  in  the  movements  of  liis 
knife,  and  thereby,  in  all  probability,  altogether  avoid  the  much  dreaded  miscLiet 
Secondly-,  when  he  ia  about  to  bigiu   his  incisions,  he  should  request  an  intolligeiil 
assistant  to  compress  at  the  root  of  tlie  neck  any  veins  that  maj-  be  within  reach,  OO'I, 
consequently,  in  danger  of  being  injured  in  the  early  stage  of  the  procedure.    In 
conducting  the  deep  dissection,  he  should  make  careful  use  of  the  handle  of  th« 
scnlpcl,  as  well  as  of  his  fingers,  to  deLnch  tlie  morbid  structures,  or  to  separate  th« 
Bound,  as  the  case  may  be,  and  if  he  fiiuls  th.it  any  veins  are  included  within  them, 
so  as  to  retpiire  to  be  severed,  he  .should  secure  them  at  once  with  the  ligature  nt 
the  cardiac  side  of  the  tumor.     Sonn.;titiic9  a  temporary  ligature  m.nj'  be  pruix-T,  to 
be  removed,  or  tietl,  after  the  completion  of  the  operation,  according  to  theexiirw- 
cies  of  the  case.     It  has  been  rccomtnciKk-d  that,  when  we  are  compelled  to  divide 
any  of  the  vessels  about  the  neck,  the  patient  should  be  desired  previously  to  m.ike 
a  full  inspiration;  such  a  procedure,  however,  would  hardly  be  safe  unless  the  t'csMl 
should  become  instantly  collapsed,  and  remain  so  afterwards.     Thirdly,  in  operatin]f 
in  the  ditfercnt  regions  under  consideration,  care  must  be  taken  lo  avoid  those  p<i»i- 
tious  of  the  head  aud  tirni  which  are  calculated  to  produce  tension  and  cai)alizati»n 
of  the  veins.     J'ourthiy,  it  having  been  found  that  the  entrance  of  air  into  tlio  vein* 
Can  be  prevented  in  tlio  inforiur  auim:ds  by  compressing  the  chest  and  bIhIihdcd, 
Air.  Erichaeii  strongly  insists  u|»on  the  propriety  of  swathing  tlie  body  as  tightka* 
the  comfort  of  the  patient  will  admit,  with  the  view  of  cumptlling  respiration  solelv 
by  the  diaphragm.     Sul-Ii  a  [ihin  I  should  think  of  que.slic>nable  utility,  espccinllv  if 
the  patient  requires  the  uho  of  an  aniestlictic  dtiiiiig  the  operation.     Lastly,  sJiouJ^i 
the  accident  happen,  nolwithstanding  every  possible  precaution,  ns  indicated  by  llK 
occurrence  of  the  peculiar  hissing,  clinking,  lapping,  or  gurgling  noise,  previously 
mentioned,  or  by  the  appearance  of  biibl»les  about  the  wound    in   the  vein,  com- 
pression must  instantly  be  api)!ied,  and  all  further  proceeding  abandoned  until  Uio 
trouble  is  effectually  rcmediefl. 

To  recover  a  patient  frotn  the  effects  of  this  a<cident,  vanous  methods  of  lr«it- 
ment  have  hoen  proposed,  some  of  which  are,  to  say  the  least,  anything  but  philo- 
sophical. Thus  the  kU'O,  of  sucking  out  the  air  from  the  injured  vein,  a  plan  proiM'wl 
by  a  French  surgeon,  In'  the  intnuluclion  of  a  suitable  instrument,  such  as  a  silver 
canula  or  catheter,  amounts  to  little  less  than  positive  absurdity;  for,  inde|>endenlly 
of  the  difficulty  and  tediou-snoss  of  such  an  o]»eration,  it  would  be  far  more  likdyW 
be  followed  by  an  additional  entrance  of  air  than  the  abstraction  of  that  which  b«» 
olrend}'  been  admitted.  But,  even  granting,  for  the  sake  of  argument,  that  a  lul* 
could  readily  be  passed  into  the  vein  without  the  risk  of  letting  in  more  air,  it  would 
not  lie  praeticdile  to  remove  the  fluid  from  the  lungs,  which  it  must  necessarily  reach 
within  a  few  seconds  arter  the  occurrence  of  the  accident.  Once  admitted,  no  skill 
can  dish>dge  it,  either  by  this  or  any  other  means.  When  the  patient  is  plethoric, 
and  lias  lost  hut  little  blood  during  the  operation,  it  has  been  recommendc*!  to  opcQ 
the  temporal  artery,  on  the  ground  that  it  might  have  the  effect  of  removing  cerebral 
an<l  pulmonnry  congestion,  and  thus  favoring  the  rcj^toratiou  of  the  circulation.  Tbe 
utter  futility  of  such  a  procedure  must  be  apparent,  when  it  is  i-ecollceted  that  tlii» 
congestion  depends,  not  solely  upon  an  imperfectly  aerated  blood,  but  al.so  upon 
the  i>rcsence  of  a  s[)nraous  fluid,  which  the  ca()illarics  are  incapable  of  propllins 
onward.  The  same  remarks  arc  a|»plicable  to  the  section  of  the  right  jugular  vein, 
which,  it  has  been  alleged,  might  prove  beneficial  by  tinloading  the  corresftonding 
cavil  ies  of  the  lien  it, 

Tlie  fact  is,  all  that  can  be  done,  in  any  case  of  this  kind,  is  to  make  nti  effort  to 


CHAT.    Til. 


ARTERIAL    TUMORS. 


883 


support  the  system-  With  this  view,  the  t'reatinoiit  slioiihl  be  comlucti'd  very  imioh 
upon  the  ^ainc  prinL-i[)l(.!8  a.3  in  syncoptj  JVoiii  the  loss  of  blood,  or  in  Jispbyxiu  from 
drowning.  The  jialieiit  is  hiid  nl  once  ret'iimlient,  with  tlie  liead  ond  sliouhlors  even 
l«iwer  than  the  reut  of  the  bodj',  and,  if  the  circuhition  is  still  going  on,  Ann  jirea- 
siire  is  iraraediately  npplied  to  tliu  axillary  and  femonil  arteries,  for  ihe  pnrj)o.se  of 
allowing  as  free  an  aecess  of  blood  lo  the  heart  and  brain  as  possible.  Sinaiiisnis  of 
the  most  powerful  kind  arc  appbi^d  to  the  extreinilies,  the  spine,  and  tlie  preeordial 
region,  and  the  bod}'  is  wr;ii>ped  up  in  blankets  wrung  out  of  hot  water,  at  tfie  .same 
lime  that  cold  air  is  freely  adniitteil  to  tlic  nose  and  month.  iJiandy  and  iiimiionia 
are  freely  given,  if  the  patieut  can  Bwallow ;  otherwise  these  fluids  must  b*»  promptly 
injected  into  the  rectum.  Finally,  as  a  deinier  resort,  artificial  respiration  should 
be  eatablished,  by  means  of  a  lube  introduced  through  the  glottis,  or  through  un 
opening  in  the  larynx,  and  steadily  and  faithfully  tiiainUiined  until  some  time  after 
all  signs  of  breathing  and  circuhitiuu  have  disappeared. 


CHAPTER  yil. 

AFFECTIONS  OP  THE  CAPILLARIES. 

The  caplllurics  are  liable  to  enlargement,  consisting  of  a  species  of  hypertrophy 
of  their  tunics,  with  more  or  less  dilatation  of  their  calilier.  The  <lisease  may  l>e 
limited  to  the  arterial  capillaries,  or  to  the  venous  capilhiries,  or  it  may  involve  both 
cinsses  of  vessels,  constituting  thus  a  kind  of  compound  affection.  However  this 
mny  be,  the  consetpience  of  the  enlargenieat  is  the  formation  of  a  distinct  tumor, 
which  may  eventually  acquire  a  large  bulk,  and  seriously  compromise  the  safety  of 
the  patient,  especially  when  it  is  of  an  arteriid  ehuraeter.  The  disease  is  generally, 
if  not  invoriaiily,  congenital,  and  it  is,  therefore,  not  uncommon  to  liiid  that  it  has 
made  cf)nsider.'dtle  progress  before  birth.  It  is  to  this  grr)U[>  of  lesions  that  the  term 
nicvus  is  usually  n(iplied.  Vulgarly  they  are  known  as  mother's  marks,  or  blood 
marks.     The  term  uwvoid,  or  mtivuus-like,  is  jUso  IVequenlly  employeiU 


SECT.  I.— AttTEniAL  TlMORS. 

The  only  arterial  tumor,  properly  bo  called,  that  can  be  recognized,  in  a  practical 
sense,  is  that  which  was  originally  so  ably  jiud  graphically  detseribed  by  John  Bell, 
of  Edinburgh,  under  the  name  of  aneurism  by  anastomosis.  His  account  of  the  dis- 
ease is  by  far  the  rao.st  clear  and  ehiborate  that  has  3'et  appeared,  and  it  is  remark- 
able that  hardly  anything  of  importance  bus  been  added  to  it  liy  subsequent  observers, 
either  as  it  respects  its  anatomy,  etiology,  or  mode  of  treatment.  The  onl^'  erior 
which  the  Scotch  surgeon  committed  wns  the  assertion  that  the  lesion  was  peculiar 
to  adults,  and  that  it  was  a  perfect  aneurism. 

The  most  common  sites  of  the  arterial  tumor  rre  the  scalp,  lip,  nose,  orbit,  ryelid, 
check,  and  chin  ;  it  ma)-,  however,  occur  in  any  j)art  of  the  lM>dy,  and  I  Lave  repeat- 
edly met  with  it  upon  the  shoulder,  trunk,  fingers,  and  foot.  Some  years  ago,  I 
remove<l  a  considerable  tumor  of  this  kind  from  the  big  toe  of  a  young  man  of 
twenty-two.  I  have  also  seen  ex.amplos  of  the  disease  in  tlie  vulva  of  young  girls. 
The  texture  in  which  it  is  usual I3'  sitiinied  is  the  cellular, 
especially  the  subcutaneous  and  suhrancous;  I  do  not  rccol-  Fi^j.  330. 

leet  ever  to  have  seen  it.any  where  else,  although  its  occasional 
occurrence  has  been  noticed  in  the  liver,  spleen,  an<l  kidney. 
In  the  bones  of  the  extremities  it  occupies  the  cancellated 
structure,  and  in  those  of  the  skull  the  diplo'e. 

The 
and 
fibrous 
nothii 
eomnu 

of  a  pin,  and  going  on  gradually  enlarging  until,  at  length,  it        ADtttomoticAneariaio. 
you  1. — 53 
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acqiiiri's  an  enormous  volume.  The  nrteries,  ■which  are  free  from  tfje  earthjtii<( 
fiitty  (legeneratiou,  have  a  siugtilarly  convoluted  arrangement,  anfl,  in  cases  of  long 
stnniJiii^,  or  of  <*xtraordmary  bulk,  soint^  of  them  are  often  as  large  as  a  kimU 
goose-quill^  their  waits  are  flispro|ioi1ionately  thin  and  diaphanous,  and  from  being 
presswl  out  hitiTulIy  into  short,  liHiid  pouches,  it  is  very  common  for  them  to  bav« 
a  sacculatt'd  apiK-arunce.  This  int-rcasc  in  the  calil)er  of  the  arteries  is  not  llmiud 
to  the  turaor,  but  always  extends  some  distance  beyond  its  proper  boandtrie«,u 
can  readily  he  ascertained  by  a  carclul  examination  with  the  fin»jer;  in  fact,  it  ii 
sometimes  easily  detected  with  the  naked  eye.  The  general  disposition  of  the  vdni 
is  similar  to  that  of  the  arteries;  they  aie,  however,  usually  less  capacious,  relatiTtly 
coDsi<]ered,  aud  heuve  the  blood  returns  with  less  facility  than  in  parts  natunlly 
constituled. 

The  tissue  by  which  the  vessels  are  connected  together  is,  in  the  first  instanct, 
nothing  but  ordinary  cellular  subatauee,  naturally  existing  in  the  part  where  the 
tumor  is  develoiied;  it  is  perfectly  soft,  spougy,  and  extensible.  In  time,  howewr, 
it  necessarily  undergoes  important  changes,  brought  about  by-  the  pressure  exerted 
upon  it  by  the  impetuosity  •)!'  the  inflowing  blood,  and  by  its  tempoi-ary  sojourn  in 
the  midst  of  the  morbid  mass.  Hence  it  is  that,  while  in  some  situations  it  exist* 
most  sparingly,  iso  much  so,  indeed,  as  to  be  luudly  demonstrable,  iu  othera  it  i* 
preternaturally  aJiuntiant,  and  truly  cellulo-fibrous. 

Sui-h  are  the  grosser  ulcments  of  this  form  of  tumor.  Examined  more  minnt«'lj, 
it  is  found  to  consist  of  a  kijid  of  areolar  structure,  the  cells  of  which,  vnrj-insfio 
size  from  that  of  the  smallest  pin's  bund  to  lliat  of  a  pea,  freely  communicat*  with 
each  other,  not  unlike  tiio«e  of  a  s])onge,  by  means  of  lateral  pores.  These  cells, 
which  exhibit  every  diversity  of  shape,  are  formed  ai»|)arently  by  tlte  ampullar  cxpao- 
sioria  of  the  coats  of  the  arteries,  and  bear,  in  their  general  character,  a  considoralije 
resemblance  to  those  of  the  erectile  organs,  as  the  penis  and  clitoris.  In  old  tumon 
of  this  description,  some  of  the  sacs  occasionally  become  closed,  thn.s  asstiming, u 
it  were,  an  independent  existence.  The  cause  of  this  occurrence  is  probably  inlkiD- 
malion,  leading  either  to  direct  adhesicm  of  the  contiguoua  surfaces  of  the  artcricj, 
or  to  the  formation  of  coagohi.  The  contents  of  these  cysts  are  cither  scro-fisngui- 
nolent  or  sanguineous.     Iu  the  latter  case  they  are  generally  solid. 

Finally,  the  arterial  tumor  has  no  distinct,  sejiarate  envelop;  the  only  cowrini; 
which  it  has  is  derived  from  the  superincumbent  structure,  as  the  skin  or  nuHoiw 
membrasie,  which,  in  time,  Ijecomcs  atrophied  by  the  incessant  lieating  of  llic  btoofl 
beneath,  and  ullimately  gives  way  by  ulcerative  action.  In  general,  the  surface  of 
the  tumor  is  of  a  reddish  scarlet  hue,  with  here  and  there  a  purple  spot,  and  M 
transparent  as  to  allow  many  of  the  enlarged  vessels  to  be  seen  through  it.  Ooe*- 
sionally  a  few  granules  of  adipose  matter  overlie  the  tumor,  or  are  dispersed  tbrousli 
its  substance. 

It  will  thus  be  i>erceived  that  this  tumor  is  in  reality  not  a  true  aneurism,  pr«»d<"d 
and  accompanied  by  the  fibrous,  eartliy,  or  allu'romatons  degeneration,  but  simply 
an  almornml  dilatation  of  the  capillary  arteries,  invnlvini:,  in  time,  the  larger  nrterii-* 
in  tlieir  intminliale  vicinity,  and  attciidiHl  by  a  corres))unding  but  less  develoj)ed  9tat« 
of  the  cajiiliiU  V  and  iidjaicut  veins.      It  consists,  in  fact,  clearly  and   distinctly,  in  » 
hypertro|iliJe(l   condition   of  these  vessels;  or,  in  oilier  words,  as   was   previously 
remarked,  iu  a  gradual  evolution  and  growth  of  nrteriea  nml  veins  from  tnbnics  ih'^ 
are  impcrccptiltle  by  the  naked  eye  to  vessels  of  extrnordinar}-  size.     There  h  *" 
additifm  of  new  vessels,  at  least  not  originall3',  but  tlie  whole  tumor  is  formed  o^ 
of  those  which  naturallj-  exist  in  the  part,  enlarged  in  every  direction,  in  length     ^* 
well  as  in  diameter,  under  tJie  pressure  of  the  steadily  increasing  afflux  of  Ith.**™ 
The  coats  nf  the  vessels  arc  not,  it  is  true,  as  thick  and  firm  as  those  of  the  artet^'* 
aud  veins,  projK'rly  so  called,  usually  are,  but  the  aggregate  c-npacity  is  so  ni*-"^ 
greater  than  what  the  part  naturally  possesses  that  it  must  be  regarded  aa  essenlii"^* 
A  product  of  supernutntion. 

The  origin  of  the  arterial  tumor  is  often  ascribed  to  the  effects  of  external  riolec:^ 
as  a  blow  or  fall,  and  that,  it  may  occasionally  be  so  excited  is  highly  probable 
general,  however,  it  aiises  willinut  any  assignable  cause,  as  a  na>vns,  or  moth 
mark.     Indeed,  I  am  inclined  to  think  that  the  affection  is  nearly  always  congcni»~ 
even  in  those  cases  in  which  tt  is  said  to  have  arisen  in  the  ndult.     Tlii<»  mnv 
accounted  for  on  the  assumption  that  the  naevus  was  originally  so  cxcccdi 
as  to  have  entirely'  escapc<l  attention,  until  it  I>egan  to  assume  au  acti^' 
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However  this  may  be,  tbc  Rlarting-point  of  I  lie  disrase  is  uaiially  fi  little  reddish 
8|K'ck,  not  htrger  than  the  hiad  ol'  a  sinidl  pin,  perlVttly  fn-o  fmiii  pain,  and  sciitod 
just  beneulli  tiiu  skin,  or  imrtly  in  tliu  skin  nnd  partly  in  tlie  stdtt-utaueous  eeliular 

I  liisuf.  Its  growth  is  generally  vt-ry  gradual,  &o  tlnit  a  nuiulter  of  months,  jind 
perhaps  even  several  years,  may  eiajise  Iteforc  it  attains  tJie  volume  of  a  pigeon's 
egg.  Occasionally,  however,  it  inereai-ies  with  great  rapiility,  and  eoou  aeriuires  a 
frightful  bulk.  Of  this  oceurrence  I  liail  a  striking  illustration,  not  long  ug«),  in 
a  female. child,  thirteen  months  old.  At  birth  a  reddish  spot,  as  large  as  a  dime, 
was  observed  at  the  centre  of  tlie  left  cheek.  At  the  end  of  five  weeks  it  had  nearij' 
doubled  its  dimensions.  A  charlatan  now  ajiplied  some  caustic  su!)stance,  cventu- 
atiug  in  a  large  slough.  The  sore,  which  was  the  seat  of  occasional  hemorrhage, 
healed  in  a  little  more  than  two  months,  leaving  an  unseemly  scnr  upwards  of  two 
inches  iu  diameter,  with  red,  spongy  edges.  A  3'car  «fter  the  use  of  tlie  escharotic, 
when  I  flrst  saw  the  child,  the  tiitnor  was  of  imnit-nse  vohnne,  horribly'  disfiguring 
the  features,  and  oceuiiyiug  tlic  whole  of  the  teit  sitle  of  the  face,  extending  forwards 
to  the  nose  and  moutli,  u[)wards  to  the  e\elid  and  teiivpK-,  haekwards  ht-hiud  the  ear, 
and  downwards  into  the  neek,  its  antero-postrrior  diameter  being  eight  inrhes  and  a 
half,  and  tiie  vertical  six.  The  tumor,  of  a  bhiish  color,  and  of  a  soft,  spongy  con- 
Bisteiice,  sensibly  increased  whenever  the  ehihl  cried,  laughed,  sneezed,  or  coughed. 
At  its  lower  and  back  jtart  it  had  a  peculiar  anctirismal  tlirid  and  bruit,  synchronous 
with  the  ai-tiou  of  the  heart.  During  the  last  few  months  the  insi«le  of  tlie  clieek 
had  b«.*come  much  enlarged,  and  now  presented  a  knotty  feel  ami  a  bluish  appearance. 
The  upper  ^aw,  along  its  alveolar  process,  was  of  unusual  size,  evidently  from  the 

'  Bame  cause,  and  was  Iwginiiing  to  encroach  seriously  upon  the  mouth.  The  swelling 
was  free  from  pain,  and  there  was  no  disorder  of  the  health. 

In  general,  however,  the  ttimor  proceeds  more  slowly,  and  we  not  uufrequently 
meet  with  cases  in  which,  after  having  made  some  progress,  it  remains  for  a  while 
fctalionar^-.  When  it  begins  as  a  na-vus, or  mother's  mark,  it  is  not  nnusual  for  it  to 
continue  aa  a  little,  reddish  spot  for  several  years,  when,  its  activity  being  ari^irsed, 
how  or  why  we  know  not,  it  grows  witli  unwonted  vigor,  and  soon  attains  a  large 
bulk.  The  tumor  has  generally  an  irregular  outline,  and  rarely  projects  more  than 
six  or  eight  lines  beyond  the  level  of  the  surrounding  parts.  It  is  soft  and  coinprcs- 
feilile,  the  finger  sinking  into  it  as  it  would  into  a  wet  sponge,  but  the  moment  the 
pressure  is  removed  it  regains  its  former  situation.  Its  color  varies  in  dilferent 
cases  ;  when  it  occurs  in  the  bkin,  or  skin  and  cellular  tissue,  it  is  generally  of  a  red- 
dish hue,  inclirdug  to  scarlet,  especially  iu  its  earlier  stages;  but  in  old  cases,  and 
when  it  lies  beneath  the  nuieous  nienjbrane,  it  is  more  commonly  of  a  bluish  or  pur- 
plish color.  It  beats  and  throbs  synchronously  with  the  contraction  of  the  left 
ventricle  of  the  heart,  and  imparts  a  peculiar  aneurisraal  thrill  to  the  finger.  Its 
movenaents  are  often  i)creeptible  at  a  considerable  distance,  and  are  always  sensilily 
augmented  under  the  intlueuee  of  mental  emotion.  When  of  considerable  volume, 
the  tumor  may  produce  severe  pain  and  other  inconvenieiK-e  by  its  pressure,  but  in 
most  cases  there  is  little  local  sulTcring  or  eonstiiutionsd  disonler. 

Such  a  tumor  sometimes  ulcerates  aucl  sloughs,  causing  more  or  less  hemorrhage, 
and  ultimately,  perhaps,  death,  as  in  the  case  of  one  of  my  patients,  a  female  child, 
ten  months  old,  who  had  a  hirge  congenital  arterial  na^vns  upon  the  right  shoulder 
■nd  arm,  of  a  dark  purple  color,  and  of  a  soft,  spongy  consistence,  throbbing  and 
beating  violently.  Although  the  general  health  was  go<Ml,  nlcers,  after  some  time, 
began  to  form  on  different  parts  of  the  tnmor,  which  now  became  very  painful  and 

inflamed,  and,  in  a  few  weeks,  gangrenous.  The  hemorrhage  which  succeeds  the 
ulceration  in  this  affection,  profuse  as  it  sometimes  is,  seldom  proves  fatal;  for, 
after  it  has  continued  for  a  while,  the  blood  coagulates  upon  the  eroded  surface, 

iand  thus  aflbrds  the  vessels  an  op|fortnnity  of  preventing  fu  it  her  effusion.  In  the 
female,  the  hemorrluiffe  is  oecasionally  vicarious  of  the  menstrual  tliix;  the  tumor 
becomes  full  and  tense  fit  the  return  of  each  jHriod,  and,  giving  way  at  the  top, 
allows  the  blood  to  drain  off,  without  serious  injury  to  the  part  or  system.  It  has 
been  asserted  that  stieh  a  growtli  may  degenerate,  elinnging  its  primitive  cliaracter, 
and  assuming  one  of  a  worse  kind,  as  the  medullary  or  melanotic.  Without  alti> 
gether  denying  the  possibility  of  such  an  occurrence,  I  have  never  seen  anything  to 
justif>"  the  conclusion. 

Treatmenf. — Tlie  treatment  of  this  form  of  tumor  may  !«?  conducted  by  excision, 
e8charotix.-9,  strangidatiim,  starvation,  injections,  and,  lastly,  by  amputation,  as  when 
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the  fliseaae  occupies  one  of  the  cxtrcTnitics,  Besides  these  methods,  there  «re  anfnd 
others  of  a  more  donhtfnl  and  less  triistwortliy  charact<T,  nbich  will  be  briefly 
noticed  in  their  i»ro])tr  place. 

a.  E.rfi8ion  is  cliiftly  adiipted  to  stnall  arterial  tnmors,  before  they  have  aoqaireil 
mucli  functional  nclivity,  oi-  given  rise  to  any  marked  enlargement  of  the  neigliLoring 
arteries.  The  optTatii>n  is  tlu'ii  perfectly  wife,  easy  of  execution,  and  likely  lo  1* 
entirely  suecessi'iil.  Hut  il"  llie  case  be  neglected  until  the  morbid  growth  hns 
attained  a  large  bulk,  benling  and  tlirolibiug  viulciith'  at  every  pulsation  of  the 
heart,  as  if  it  were  rcjidy  to  tuust,  the  atleuipt,  besides  proving  one  of  imiiiL-Dse 
dilllculty,  may  be  atteudeil  with  so  copious  a  hemorrhn-je  us  to  cause  fi\Ms^\x 
exhaustion;  we  have  then  a  fnrmidable  enemy  to  deal  with,  an<l  we  may  c<»nsider 
ourselves  furlnnale  if  tlte  iiatieiit  do  not  peri.sh  from  the  loss  of  blood,  gushing 
forth,  as  it  will,  in  trirrents,  at  every  stroke  of  the  knife.  Ln  such  a  case  the  prudent 
Burgeon  weighs  well,  befoie  he  bfM;ins  his  jieriloua  operation,  the  chances  of  sucl-ms; 
he  measnix^a  every  inch  of  ground,  and  equips  himsi-lf  thoroughly,  at  every  point, 
for  the  trials  and  per|llosilte^*  of  liis  portentous  undertaking. 

When  exeisioii  is  determinnl  ii[)on,  the  rule  of  practiee  i.«,  as  John  Bell  long  Ago 
80  correctly  ol)serve<l,  not  to  cut  into  the  tumor,  but  around  it,  an«l  yet  not  so  widi-ly 
aronnd  it  as  to  inchulc  an  unnecessary  quantity  of  sound  tissue.  The  operation  is 
performed  rapidly,  the  finger  of  a  good  assistant  qtnrkly  following  the  kniife  in  ortliT 
to  compress  any  imiiortiint  arlcry  that  may  he  divided,  until  tiie  whole  mass  is  coni- 
pletcly  extirpated  ;  ami  it  will  be  wise,  if  practiealjle,  always  to  arrest  the  eircnlntion 
in  the  main  artery  K-suUng  to  the  tuninr  b<lore  we  begin  the  incisions.  Remo^Td 
being  thus  eflectcd,  the  ligature  may  often  be  entirely  dispensed  with,  all  bleediii!! 
ceasing  the  moment  the  operation  is  ov<"r ;  or  as  soon  as  the  edges  of  the  wound  m 
thoroughly  approximated  by  the  twisted  suture,  a  mode  of  dressing  jtcculiarlj 
adapted  to  this  funn  of  tlisease,  on  account  of  the  hemoBtatiu  influence  exerted  hv 
its  compression. 

The  cutaneous  method  of  removing  ncevnid  and  other  vascular  tnmors,  engpvsiwi 
by  Mr.  T.  1'.  Teale,  of  Leeds,  has  been  successfully  practised  in  a  numlier  of  in8tatic(«. 
It  consists  in  dissecting  otl"  the  skin,  aa  a  preliminary  step,  and  then  repl.neirj  It, 
experience  having  proved  that,  when  the  case  is  thus  managed,  the  enlarged  veiH'ls 
gradually  shrink,  autl  eventually  all  trace  of  disease  disappears. 

i3.  Small   arterial   tumors  may  otttn 


Fig.  881. 
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Brootlle  Tamor.  Tha  IntefnmeDl.  anlnvolTcd.'hiis  bittio  r»- 
flfrcted  hf  Flapn.    Tr&n«I)xluD  It  belug  cumpUtvt],  pic*loat  to 

[  HollgHtltfD.  a.  Tha  larger  MgMnrr,  In  tli«  ftcl  of  being  pulled 
tbroDgh.    ft  flll«  tlip  npcrttirs  ot  puactare,  proTeatIng  Bl«ed- 

Jag;  aod,  b«iidei,  bearia  'troiiger  atrain  no  ijriiig. 


be  readily  destroyed  by  egcharottc*t o{ 
which   the  Vienna   |iaste,  used  as  in 
making  jui  ordinarj'  issue,  is  prefeialik' 
to  any  other.     The  paste  is  reLnined  for 
fifteen  minutes,  being  spread  out  ^otll- 
ciently  loeover  the  whole  of  the  atfnteil 
surface -f  the  application  is  fnilowcti  ii|> 
b}'  an  emollient  poultice,  and  when  ll"* 
slough  is  detached  the  sore  is  treatt*! 
upon    general    jninciples.     ^N'hon    the 
tumor   is  very  large,  and    so   situate*^ 
as  not  to  involve  any  important  strtt*'- 
tures,   interference    with    which    tni^^*^ 
prove  prejudicial,  it  may  Ih-  nttnek^; 
either  simultaneously  or  snecessivc ^V 
at  several  points  of  its  extent,  for  •^' 
purpose  of  converting  t!ie  whole  nv.^^ 
into  an  eschar.     For  obvions  rcascT"^ 
the  caustic  should  not   l»e  used  uf^^ 
those    parts   of   the   body   which 
habitually   exposed,   as   the    face 
neck. 

y.  SfrfintpiJntinn  may  l»c  efl'octod 
transfixing  the  base  of  the  tumor  w 
one  or  nu>rc  pins,  and  then  drawin 
ligature  firmly  around   thein.  scr>  r»< 
cut  otl  at  once,  and  etfectually.   ' 
giiineoiis  supply.     Or.  instead  <•! 
stout,  double  thread  may  be  convej 
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beneath  and  aroimd  it  by  inonns  of  n  spoiir-poiutcd  iiccdlo,  |»rovidod  with  .an  eye,  one 
cord  iKjing  tied  ufion  one  side-  of  the  sweliinfj,  and  the  othci-  upon  the  opitosite  side. 
If  the  internment  l»e  sound,  the  liiiiilioii  is  pruccded  by  its  c:ireliil  division  and  re- 
flection, as  in  fig.  3.11,  in  order  that,  vvht'ii  l!>e  nujrbid  growth  has  been  removed,  it 
may  lie  replaee<l,  and  thns  serve  to  [uoleet  tlie  piirta  from  jin  nnsecnily  cientrice. 

When  the  tumor  is  so  tlat  and  elongated  us  not  to  admit  of  inclusion  liy  tin'  tjuad- 
rnple  ligature,  recourse  may  be  had  to  the  iiigcuious  exj>edieiit  of  Eriehstn,  wldeh 
combines  the  great  ailvantage  of  thorongh  strangulation  with  a  .small  ultimate  cica- 
trice, it  l>ciug  unnecessary  to  embrace  an  undue  ijuantity  of  integument  for  the  eradi- 
cation of  tlie  disease.  The  operation  is  pcrfurmed  iu  the  following  manner.  "A  long 
triangular  needle  is  threaded  on  tlie  middle  of  a  whi{>eord,  about  three  yards  iu 
length ;  one-half  of  tliis  is  stained  black  willt  ink,  the  other  lialf  is  left  uncolored.  The 
needle  is  inserted  through  a  fold  of  the  sound  skin,  about  a  qniutcr  of  an  inch  from 
I  one  end  of  the  tumor,  and  transversely  to  the  axis  of  the  same.  It  is  then  cjirried 
ithroiigh,  until  a  double  tail,  at  least  six  inches  in  K'ngtli,  is  left  hanging  IVotn  the 
point  at  which  it  entered  ;  it  is  next  carried  across  the  base  of  the  tumor,  entering 
and  pft-ssing  out  beyond  its  lateral  limits,  so  as  to  leave,  as  shown  in  fig.  33^,  a  series 
of  <bndile  h)ops  about  nine  inches  in  length  on  each  side.  Every  one  of  tiicse  loops 
should  be  made  aljout  lhree-ipuut<'rs  of  an  inch  npart,  inclnding  that  space  of  the 
tumor,  and  the  last  loop  should  la-  brought  out  tluou;ih  a  fuld  of  healthy  integu- 
ment beyond  the  tumor.  In  this  way  we  have  a  scries  of  double  loops,  one  white, 
and  the  other  black,  on  each  side,  as  iu  tig.  'itiS.  All  the  white  loo]i*  should  now  be 
cm  on  one  side,  and  the  black  loops  on  the  other,  leaving  hanging  ends  of  thread  of 
corresponiliug  colors. 


Fig.  333, 


Fig.  333. 


4h§^», 


ErlebMo'i  Mode  of  Llg««D(  V>Mii)&r  TBmort, 


'*The  tumor  nuiy  now  be  strnngulated  by  drawing  down  nud  knotting  firmly  each 
.pair  of  while  itireads  on  one  side,  iitid  each  pair  of  lilaek  ones  on  the  other.  In  this 
(Tray  the  tumor  is  divided  iuto  segiueuts,  each  of  which  is  strangulated  bj'  a  noose 
land  a  knot:  by  black  nooses  and  white  knots  on  one  side,  by  while  nooses  and  black 
[knots  on  the  other,  as  in  fig.  H'SS." 

i.  Sf.artujfi),n  may  be  atteni|)ted  in  one  of  two  ways;  either  by  tying  the  arteries 
trbieh  immediatelv  feed  the  tumor,  or  else  by  occluding  tlie  main  vessels  which  lead 
tto  the  parts  where  the  tnninr  is  located.  Of  these  two  methods,  preference  should 
lalways.  if  jiossilile,  be  given  to  the  former,  on  account  of  its  having  a  more  direct 
and  controlling  inflnencc  upon  the  arrest  of  the  uiorbid  growth;  when  the  swelling 
is  very  large,  the  two  plans  may  sometimes  be  advantageously  combined.  Ligation 
of  the  arteries  in  the  immediate  vicinity  of  the  tumor  should  be  ])erformed  at  several 
points  at  once,  otherwise  bill  little  impression  wdl  be  likely  to  follow;  and  care  is 
taken,  in  i>erfoiming  the  operation,  not  to  interfere  with  the  proper  substance  of  the 
tumor,  lest  ctnliiirrnssing  hemorrhage  ensue. 

Keligatiou  of  the  ujain  artery  loading  to  the  parts  tijion  whieh  the  morbid  growth 
Is  situated  h.is  hitherto  been  pr.actised  chiefly  upon  the  common  earotid,  in  aneurism 

tstomosis  of  the  orbit,  face,  and  scalp.  ,The  success  has  beea  variable,  but,  iu 
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the  main,  not  very  flatteriug,  and  yet  I  conceive  that  the  procedure  mnv  be  rtiy 
proper  when  no  other  treatment  is  available.  The  misfortune,  perha|»9,  is,  that  it  it 
always  employed  as  a  dernier  resort,  and  it  is,  therefore,  not  surprisiug  that  it  «houU 
have  so  often  failed.  I>r.  Molt,  in  one  instance,  tied  the  common  carotid  artor\  on 
account  ol"  a  large  arterial  tumor,  involving  both  orbits,  the  nose,  and  part  of  llic 
forehead,  in  a  child  only  three  months  old;  the  mass  gradually  diminished  in  sizt, 
and  became  so  much  consolidated  as  to  lead  to  the  belief  that  it  might  afterwanl?  I« 
extirpated,  if  sncli  a  measure  should  be  deemed  expedient.  The  final  result  of  the 
case  has  not  been  reported.  In  1828,  1  assisted  Dr.  George  McClellan  in  taking  up 
the  right  common  carotid  for  the  cure  of  an  aneurism  of  the  corresponding  eidp  of 
the  face  and  orbit,  iu  a  ciiild  five  months  old.  The  operation  acemed  to  arrest  llir 
growth  of  the  tumor  for  a  fortnight,  but  at  the  end  of  that  time  its  activity  was 
again  aroused,  and  it  went  on  progressively  increasing  until  it  caused  death  hyht'm- 
orrhage  and  constitutional  irritation.  Dr.  Mussey,  Dr.  J.  Mason  WarreD,  and  othfrs, 
both  of  this  country  and  of  Kurn[ie,  have  tied  both  carotids  for  the  cure  of  this 
disease.  The  first  of  these  surgeons  applied  ti»e  second  ligature,  after  an  intrnxl 
of  twelve  days*  without  the  occurrence  of  any  untoward  symptoms.  In  the  c<w?of 
Dr.  Warren,  a  little  upwards  of  a  month  elapsed  between  the  first  and  second  opcrj. 
tions;  no  «iii)leas:int  effects  supervened,  and  the  patient,  a  man  aged  twenty-thrw 
years,  made  a  rripid  recovery,  although  tlie  arterial  tumor  was  of  enormous  «ijK, 
involving  tlie  m<iuth,  face,  and  neck.  Professor  Kuhl,  of  Leipsic,  tied  the  left  carotid 
in  a  man  of  fitly-three,  and,  iu  seventy-two  days  afterwards,  the  right  carotid,  on 
account  of  an  extensive  arterial  disease  of  the  scalp.  The  patient  recovered,  but  n(»t 
without  considertible  cerebral  disturbance  and  rei>eated  hemorrhages  from  the  tumor. 
In  tying  two  such  large  arteries  for  the  cure  of  this  affection,  it  is  important  to  allot 
a  Buflicient  period  to  intervene  between  the  two  oi>eratious  for  the  dilatation  of  the 
collateral  vessels  which  supply  the  brain,  so  as  to  enable  this  organ  to  obtain  the 
requisite  supply  of  blood  for  the  proper  execution  of  its  functions.  Several  cases, itis 
true,  have  lately  been  pnlilislied,  in  which  the  ligation  was  performed  after  a  very  brief 
interval,  without  any  serious  detriment  to  the  cerebral  circulation,  but  this  fact  does 
not  invalidate  the  necessity  of  this  precaution  in  tlie  class  of  maladies  in  (piestion. 

Mr.  Oliver  renibcrtun,  in  a  paper  in  the  London  Lancet  for  May,  ISfiu,  his 
adduced  some  valuable  statistics  upon  this  subject.  Of  35  cases  in  which  the  HgSf 
ture  was  applied  to  the  principal  trunk  of  the  artery  lejtding  to  the  tumor,  14  wef« 
cured,  10  died,  9  were  unsuccessful,  and  in  2  the  result  was  iropcrfectly  given.  In* 
of  these  35  cases  the  oper.itiou  was  performed  for  vascular  growths  of  the  orbit.  tnJ, 
of  these,  5  were  cured.  In  10  other  cases  in  which  the  branchea  of  the  main  artery 
were  ligatcd,  not  one  was  pcnnnuenlly  relieved. 

(.  Of  the  various  tnjVc/fonji  that  have  been  used  for  the  relief  of  this  tumor,  tlie 
principal  are  nitric  acid,  creasote,  iodine,  and  perchlorido  of  ii-on,  introduced  in  smjll 
quantity,  either  pure  or  diluted,  with  a  delicate  syringe,  similar  to  that  spoken  of 
under  the  head  of  aneurism.     These  fluids  are   all  more  or  less  irritating,  wbiW 
several  of  them  are  capable  of  exciting  high  inllnmmation;  hence  it  is  hardly  movs- 
sary  to  add  that  they  should  be  emplojed  with  the  greatest  possible  care  and  geiitVe- 
ness.     At  least  one  case  is  upon  record,  where  a  drop  of  nitric  acid,  thrown  into* 
small  arterial  growth  of  a  child,  cause<l  death  by  convulsions.     In  a  case  un<ler  t^* 
care  of  the  younger  Teale,  of  Leeds,  instant  death  followed  the  injeotion  of  the  p*"' 
chloride  of  imn. 

The  most  nnohjept  ion  able  injection,  for  the  cure  of  this  disease,  is  a  strong  g^r^^'' 
tion  of  subsulphate  of  iron,  a  lew  dr<tps  of  which  may  Vte  deposited  in  ditfer^*^ 
parts  of  the  tumor,  by  means  of  a  dflieate  syringe,  the  nozzle  of  which,  iutrodu-^^ 
8nlKMit:ineous!y,  is  moved  about  in  such  a  manner  as  to  break  up  the  coats  of  sor- 
of  the  cnjtiilary  vessels.  Coagulation  occurs  almost  instantaneously,  and  in  "^^ 
course  of  live  or  ten  days  tlie  whole  growth  drops  off  in  the  form  of  a  slough,  leav^^ 
a  sore  which  graduallv  heals  by  gramdation.  By  means  of  this  salt  any  case 
arterial  or  venous  tumor,  unless  very  bidky,  maj'  generally  bo  promptly  and  effe^^ 
ually  cured. 

f.  Finally,  among  the  subordinate  and  less  certain  remedies  maybe  mentioned  0^ 
use  of  iieated  needles,  the  seton,  vaccination,  and  compression. 

The  introduction  uf  heated  needlcfi  intu  the  midst  of  the  morbid  growth  «^* 
strongly  recommended,  many  years  ago,  by  several  surgeons,  who  followed  up  t#'' 
suggestion  by  the  publication  of  a  number  of  cases  illustrative  of  its  ellicacy.   On  ^^ 
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etrt'Dgth  of  these  reports,  I  was  induced  to  make  trial  u(  tlie  rcmtMly  in  a  miftiber 
of  iublances  which  fell  into  my  hands  shortly  aftcrw.Tnls,  but  hiicIi  wus  my  disap- 
'pointmont  that  1  8o<iu  siltjUKlonwl  it  altogether.  My  ojiitnon  is  that  lew  jiraetilionera 
now  oiii|iloy  it,  or  liavf  any  conlidenre  in  its  etiicacy.  In  |>tMioniiJ»ig  the  opeiation, 
which  is  adapted  only  to  very  stiiall  arU'riul  tiiniora,  a  nuiiiln.*r  »A'  sk-nder,  sharp- 
poiiiU'd  needles,  geiu-rally  as  nniny  jia  ihri'e,  four,  or  five,  insiTted  into  a  wouden 
handle, and  hi-ated  red,  are  thrust  iiiliMlillV'rinL  [mrts  of  the  niorhid  gruwlli,  in  vvbieh 
[they  are  retained  until  they  hecfuiie  (-(ml,  wheti  they  nre  withdriuvti,  the  inti'<uUu-tioii 
being  repeated  every  tiiree  or  fmir  days,  the  object  being  tu  iirovoke  an  tttiisitni  of 
plasma.  Besides  the  pain  attending  this  procedure,  fim-h  is  its  uncertainty  that  it 
does  not  deserve  a  place  among  the  regular  and  aocretlited  rcmudiea  for  the  euro  of 
this  disease. 

A  few  eases  of  eiire  of  the  arterial  tutnor  by  vaccination  have  been  reported.  The 
niedy  is,  of  eotirse,  ap)iULable  only  to  persons  whose  system  has  not  been  previously 
proleeled  by  this  operation  ;  and  it  ia  necessary-,  in  order  to  be  successful,  tliat  the 
virus  should  lie  inserted  at  cliflercnt  points,  so  that  the  ellects  of  the  resulting  iidhmi- 
'mntion  shall  bo  deeply  felt  by  the  wh()lc'  growth.  Tlie  operation  is  soninjlimes  loUowed 
by  violent  inhammation  and  high  constitutional  disturbance,  threatening  convulsions, 
and  other  serious  accidents. 

The  f;<'ton  is,  pcrkn[»s,  mi  the  whole,  more  reliable  than  any  other  of  these  subor- 
[dinate  remedies;  intnuhice*!  undcrueatli  the  tunior,  and  left  there  until  supiuiration 
fts  ftdly  estalilished.  If  the  growth  is  small,  a  single  thread  may  sutlice,  otherwise 
jfthrce  or  fnur  may  be  necoMsary  ;  or,  perhajis,  even  a  larger  nnmlnT.  A  small  needle, 
(inserted  into  a  hainlle,  is  usrd,  the  cord  licing  dragged  through  so  as  to  till  the  ])unc- 
ture  made  by  the  instrument,  thereby  preventing  hemorrhage.  I  have  treated  three 
cases  of  small  arterial  tumors  on  the  scalp  siucessfnlly  by  this  method. 

CompresMon  is  sometimes  eniployvd,  generally  tluoutjh  the  mediinn  of  tlic  pad  of 
A  truss,  or  of  a  piece  of  ivory,  coin,  or  sheet  lead,  conlined  by  adhesive  8tri[*.s  and  a 
roller.  To  prove  efflcient,  it  must  be  made  in  a  steady,  uniform  manner,  the  cases 
to  which  it  is  chiefly  adapted  being  those  in  which  the  tumor  is  diminutive,  and  situ- 
ated n|>on  a  hard,  bony  surface.     The  proccdinv  is  exceedingly  unsatisfactory. 

i;.  When  the  tumor  is  irremediable  by  tlie  various  measures  now  described,  and  ia 
fio  situated  as  to  admit  of  it,  am/>utal/on  may  become  necessary.  Much  as  such  a 
step  is  ti;  l>c  regretted,  no  one  should  hesitate  to  take  it  when  the  disease  occupies^  a 
ifinger,  band,  arm,  foot,  leg,  or  thigla. 

eECT.  ir. — VENOUS  TU.M0R8. 


"Under  this  head  may  be  described  a  morbid  growth  composed  chiclly  of  dilated 
and  varicose  veins,  hchl  together  by  connective  tissue;  situated,  for  the  most  part, 
uiKju  the  scalp,  cheek,  lip,  and  chin,  but  also  liable  to  occur  in  ij>tlier  regions,  as  the 
trunk  and  extremities.  The  submucous  cellular  substance  of  the  mouth,  tongue, 
nntl  vulva  may,  likewise,  be  mentioned  as  occasional  seats  of  the  disease,  and  there 
is  one  form  of  hemorrholthil  tumor  which  evidently  closely  nHstmilates  itself  to  it  in 
structure.  Varying  in  size  and  pruniineiice,  it  may,  originally,  not  be  larger  than 
a  small  pimple,  which,  gradually  ^(Heading  in  ditlereut  directions,  may  ukimately 
acquire  an  extraordinary  bulk,  forming  :»  cutisiderable  projection,  and  oceu]>ying  a 
diameter  many  inches  in  extent.  lt*i  color  is  u.snally  purple  or  claret,  either  conlin- 
aously,  or  intermixed  with  various  shades  of  red;  oceasionally  it  is  dark-mottled, 
especiall}'  when  the  enlarged  veins  lie  nearer  the  surface  at  one  point  than  at  another, 
thus  rendering  their  contents  distinctly  visible  through  the  attenuated  integument. 
In  its  consistence  it  is  soft  and  spongy,  diminlshiuur  eensiiily  under  pressure,  but 
speedily  rcgninitig  its  former  bulk  when  the  pressure  is  removed.  It  is  free  from 
pulsation,  bruit,  an<l  expansion,  and  is  comparatively  little  influenced  by  mental 
emotion.  Sometimes  the  growth  is  tardy,  .at  other  limes  rapid;  it  is  usually  con- 
genital, but  may  occur  at  an}'  period  of  life;  sometimes,  and  most  generally,  without 
any  assignable  cause,  and  al  oilier  times  as  a  consequeiu-o  of  external  injury.  At 
first  there  Ls  commonly  no  cutaneous  involvement,  the  tumor  l»c'ii)g  strictly  limited 
to  the  eellulnr  tissue  ;  by  and  by,  however,  the  skin  iieromes  iinifurmly  attenuated, 
or  thickened  at  one  spot,  and  atrophied  at  another,  and  tlioruughly  incorporated  with 
the  morbid  structure.     As  the  disease  advances,  but  generally  not  until  the  tumor 
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has  attained  cnnsidernble  bulk,  ulceration  may  take  place,  followed  by  oocaiionil 
hfiuorrUage,  cliiedji'  of  a  venous  cliiiriiL-ter,  aiul  easily  cbeeked  by  j)res8ure. 

Tbe  venous  tumor  is  usually  sulilary;  eometiines,  bowever,  it  exists  in  con«i<lrr- 
able  iiumlx^rs,  either  iu  close  proximity  or  scattered  over  ditferent  parts  of  tJie  l-Ay 
I  have  frequently  met  wilb  them  in  the  same  person  on  the  sealp,  face,  and  nn. 
In  a  remarkable  instance  reported  by  Mr.  Ilutebinson,  of  Loudon,  the  child  bad  ujc 
wards  of  one  hundred,  all  of  them  very  distinct  and  8UiH?rficinl.  What  is  vulgarly 
called  a  mother's  mark,  ua'vus  or  nievoid,  is  by  far  the  most  common  form  of  vtii..us 
tumor. 

The  Jingeiomatous  growth  essentially  consists  of  a  network  of  dilated  captlUurkeo, 
not  of  new  dcvi'lopment,  but  simply  an  esasgeralion  of  tliose  which  are  |)ecn!iarto 
the  part  where  the  morbid  growth  is  situated.  They  are  connected  together  by  lito« 
cellular  tissue,  are  more  or  less  tortuous  in  their  disposition,  and  have  exceeduiglv 
thin,  delicate  walls,  so  that,  when  a  body  of  this  kind  is  excieied,  they  immediately 
collapse,  the  structure,  which  previously  formed  a  large  mass,  shrinking  awny  into 
a  little,  spongy  remnant.  In  tbe  specimens  which  1  have  had  an  opi>t»rtuuily  of 
examining,  no  ahnonnal  vascular  cells  or  fibrous  bands  were  di<it.ingULshable  ;  and,  su 
the  operations  performed  for  their  removal  were  almost  bloodless,  it  is  evident  lh«t 
the  arteries  which  entered  into  their  composition  must  have  been  exceedingly  small 
and  few  in  numlx'r.  In  very  old  and  large  growths  of  this  kiml,  some  of  the  imli- 
vidual  veins  are  occasionally  of  enormous  size,  as  well  as  remarkahly  tortuous,  and 
contain  til>rinous  and  earthy  coDcretions,  lotlgcd  in  separate  compartmeuta*  Such 
occurrences  are  moKl  froipR'nt  on  the  trunk  an<l  buttocks. 

There  is  a  form  of  inevoid  tumor,  known  as  nttxHiid  elephanliajii*^  coi  •  '".  s 

hj'pertrophied  condition  of  the  skin  and  subcutaneous  cellular  substaij'  t-d 

by  a  dense,  reticulate,  spong}',  venous  tissue  of  a  cavernous  structure,  ioterspiTti<d 
with  enlarged,  varicose  veins,  of  a  truly  erectile  character.  The  skin  is  greatly 
thickened,  especially  at  certain  points  of  the  diseased  surface,  rugose,  fissured,  or 
tuberculated,  very  hard  and  firm,  grating  under  the  knife,  studded  with  long,  coarse 
bairs,  and  generally  a  few  shades  darker  than  natural.  The  cellular  tissue  is  much 
increased  in  quantity,  of  a  whitish  or  grayish  hue,  and  of  a  dense,  fibrous  consist- 
ence. The  affection,  which  is  either  congenital  or  arises  soon  aA*r  birth,  ia  tniHt 
common  in  the  feet  and  legs ;  but  in  a  nundter  of  instances  I  have  met  wilb  it  on  tbe 
face,  the  scalp,  and  the  tiiiiik,  more  efti)ecially  the  side  of  the  chest. 

The  venous  tumdr  is  most  easily  dealt  with  by  excision,  and,  unless  the  growth 
is  of  iiionlinate  volume,  such  a  procedure  will  be  aluiutit  blu«xlless.  If  any  con- 
siderable artery  be  embraced  in  the  general  mass,  it  must,  of  course,  be  secumi, 
either  <luring  the  dissection,  or  immediately  after  it  has  been  completetl.  The  snuit 
rule  of  cutting  around  the  tumor,  aud  not  into  it,  should  be  observed  here  as  in  the 
removal  of  arterial  growths. 

When  the  knife  is  objoc-tionable,  a  venous  tumor,  if  small,  may  readily  Im?  destroyed 
1)3'  the  subcutaneous  injection  of  a  few  drops  of  a  strong  solution  of  subsulphatr  of 
iron.  The  procedure,  with  proper  care,  is  perfectly  safe,  and  productive  of  littk 
suffering.  1  liave  performed  tbe  operation  in  several  cases  with  vcr^"  gratifying  T^ 
suits.  The  diseased  tissues  usnallj'  slough  otT  in  from  five  to  eight  days.  Kleetro- 
Ij'sis  is  particularly  appliculile  to  such  growths,  which  may  also  be  readily  destroyed 
by  strantfulatiniT,  oithi-r  with  the  ^eraseur,  the  ligature  alone,  or  tlie  ligalun.-  ami 
needle,  in  the  form  <jf  the  twisted  suture;  if  very  large,  however,  they  must  noil* 
meddled  with  in  this  way,  lest,  violent  inflammation  arising,  the  operation  may  prow 
fatal.  In  na?void  cK'phantiasis  but  little  is  to  be  <lone  bej'ond  the  .steady  use  of  thi! 
bandage  and  the  application  of  dilute  tincture  of  iodine.  If  the  di-sease  lie  sint«'*l 
in  the  lower  extreiuily,  the  employment  of  a  laoe<l  stocking  will  be  of  service  In  sup- 
porting tbe  affected  stTUctures. 

Venous  growths,  CRpecially  when  they  occur  as  njevoids,  occasionally  take  on  n»«* 
lignant  action,  after  having,  perha[»s,  been,  for  many  years,  in  great  deyret-,  if  not 
entirely,  stationary'.  The  most  common  changes,  under  such  circumstanct'S  are  the 
epithelial  and  encephaloid.  An  interesting  example  of  melanotic  degener.ntion  ott 
congenital  ntevus,  iu  a  lady,  forty  years  of  age,  has  been  reported  by  Dr.  Stiles. 
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^B  CHAPTER   YIII, 

■  DISEASES  AND  INJURIES  OF  TOE  BONES  AND  THEIR  APPENDAGES. 

»  The  bones,  being  organized  ii|jou  the  same  prinripk'S  as  tlie  soft  6tnic'tiii'f.s,  are 
liable  to  simitar  diseases,  both  of  a  b*-tiigii  and  mnlij^nant  uutiito.  Tlio  preKi'iu-u  of 
earthy  matter,  however,  to  which  thf\'  are  indebted  for  llieir  .sulidity  and  HtrcMif;th,80 
as  to  render  them  titorgans  fur  ioooiuolion  and  protection,  exerts  a  modifying  inllucnce 
upon  ti>eir  diseases,  not  only  as  il  resjieelH  their  fre(|Uencv,  bnt  also  their  progress, 
the  character  of  their  products,  and  the  modL-  of  tlieir  terniiiiation.  This  inHiience  is 
particuhirly  notiecabh",  on  tfie  one  lutnd,  in  the  dinienlty  with  which  iidlamcd  osseous 
tissue  suppurates,  and,  on  tiie  otiiur,  in  the  facility  with  wliich  it  bcconicK  sollened 
and  deprived  of  its  vitnlily,  even,  apparently,  under  very  slight  action.  Infianied 
soil  texture  generally  sn[ipnrates  with  rcnnirkahle  readiness,  and  often  becomes  the 
seat  of  hir2;e  abscesses;  in  pure  osteitis,  on  the  contrary,  pus  is  rarelj-  seen  in  any 
form,  ranch  less  in  that  of  abscesses,  such  an  occurrence  being  usnnlly  impossible, 
first,  on  account,  probably,  of  some  peculiarity  in  the  hahits  of  the  secenient  vessels, 
and,  secondly,  because  of  the  absence  of  free  cellular  substance,  which,  in  the  soft 
tiasues,  always  serves  as  a  bed  for  the  reception  and  aecomniodation  of  the  purulent 
fluid-  Bones  inflame  with  ditliculty,  but  when  the  morliid  ]jro€ess  is  once  fairly 
lighted  up,  it  is  sure  to  produi-e  the  most  serious  structural  disorder,  often  folhuved 
by  the  worst  consequetues,  as  sottcning,  protr.ietcd  ulceration,  hy|)crtropliy.  fragility, 
and  even  necrosis.  Jn  tertiary  syphilis,  gout,  rheumatism,  and  scurvy,  the  Itone.s  Ire- 
quently  sutler  iinincTisely,  receiving  and  harboring  disease  with  great  facility,  'i'hey 
are  a  common  seat  of  various  kinds  of  tumors,  especially  the  benign,  some  of  which, 
as  the  exostoses,  are  very  similar  to,  if  not  identical  with,  their  own  structirre,  whUe 
others  arc  essi-nlially  ditferent  in  most  particulars.  Ali  the  heterologous  fornnitions 
have  been  ol»served  in  the  skeleton,  bnt  their  great  rarity  has-been  a  subject  of 
ren^ark  by  every  systematic  writer.  The  most  common  of  these  formations  is  the 
tubcreidnr,  which  [jlays  so  im|iortant  a  part  in  caries  of  the  carpal  and  tarsal  bones, 
in  Pott's  disease  of  the  spine,  and  in  certain  atl'ections  of  the  larger  joints  of  the  ex- 
tremities. 
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SECT.  I. — "WOUNDS  AND  C0HTCBI0N8  OP  THE  BONES,  PERI06TECM,  AND  ENDOBTEUM. 

Woundis  of  Bonest. — Wounds  of  bones  are  liable,  if  at  all  severe,  to  give  rise  to 
very  serious  consequences,  both  local  and  constitutional.  In  respect  to  their  nature 
they  admit  of  the  same  general  division  as  wounds  of  the  soft  (larts,  into  incised, 
contuseil,  lacerateil,  punctured  and  gunshot.  In  degree  they  may  he  sliglit  or  severe; 
and,  fioin  their  situation,  they  must  necessarily,  in  all  cases,  be  nmrc  or  less  compli- 
cate<l  with  injuries  of  other  structures.  The  articular  extremities  cannot  sulfcr 
without  more  or  less  involvement  of  the  corresponding  joint ;  and  in  the  long  hones 
ti»e  wound  often  penetrates  the  medullary  canal,  thus  greatly  increasing  tlie  danger 
to  limb  and  life. 

Among  the  l>est  examples  of  incised  wounds  of  the  bones  are  the  injuries  inflicted 
in  surgical  operations,  as  in  easesof  excision  of  the  jaws  and  joints,in  chopping  wood, 
find  in  encounters  with  the  sword  and  sabre.  Wounds  made  with  the  saw,  as  in  the 
amputation  of  a  lindv,  are  necessarily  attended  with  a  certain  degree  of  contusion, 
and  are  on  this  accnnnt  more  liable  to  be  follnwed  b^'  severe  infianrmittiori.  Punctured 
wound.s  of  lir)uc  are  gcnei'ally  caused  Ity  bullets,  nails,  dirks,  sabres,  arrows,  and 
similar  weapons,  and  nre  mr>st  frequently  met  with  in  tlic  skull,  hands,  and  feet. 
Lacerated  wounds  are  best  exemplified  in  fractures,  especially  the  comminuted  varie- 
tie<».  in  which  the  osseous  tissue  is  not  only  forciiily  dissevered,  hut  torn  into  numerous 
fi'T£m<>nts,  s]>icides,  or  s]jltnters.  Penetrating  wotinds  are  those  in  which  the  lesion 
extends,  either  partially  or  completely,  through  the  substance  of  a  bone,  as,  for 
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iiisliiiice,  ill  gunshot  iiijuik'S  of  tlie  crauiiim  and  pelvis.  Great  mischief  is  soroetitnM 
iudictml  upon  ilie  osseous  tissue  by  mi;iv  cuntusion  or  concussion,  as  wlieii  a  tione  t» 
struck  by  a  glaufing  ball,  a  kick,  or  a  tall. 

1st.  Incist'd  ]\'ouii:h — liu-isfii  woiiiuls,  properly  so  called,  of  the  osseous  ti^soe, 
are  uncommon.  Tlie  most  reniaikalilc  cxam[)le  of  the  kind  that  I  have  evprwitne**! 
occum-d  in  a  man,  tl;ii'ly-nme  years  of  :ige,  from  a  cut  with  a  liiiteher-kiiift?.  wliidi 
completely  severe*]  the  ulna  at  its  juuetiou  witJi  tlie  olecranon  process.  The  wound 
extended  from  livljiiid  forwiinl,  ilividing  tlie  oHseoua  tissue  as  smoothlj'  as  if  il  had 
been  a  pettectly  soft  siibstiuice,  laying  open  the  joint  freely  at  its  post»'rior  Hurfai"e, 
and  for  a  time  blee(lin<;  quite  ]iroriisely.  The  treatment  was  couduelcd  upon  gtii^ 
ral  princi|)le.s,  and  in  less  than  ei^'ht  weeks  tbo  uuioa  was  complete.  The  cIImxt, 
however,  remained  permanent!}"  anchyloscd. 

Incised  wnunds  from  aceident  occur,  perhaps,  raoro  frequently  in  the  bones  of  the 
hand  and  fingers  than  in  any  other  pieces  of  the  ekeleton.  Laborers  in  choppiog 
wood  often  meet  with  surli  iiijnire^,  Ami  it  is  not  surprising,  when  w©  consider  the 
Vascularity  of  the  parts,  that  tliey  nlujuld  sometiutes  l)e  attended  with  very  serious 
hemorrhaffe. 

In  sword  an<l  sabre  wounds,  portions  of  bone,  occasionally  of  considerable  size,  are 
liable  to  be  sliced  off,  sometimes  completely,  at  other  times  partially.  In  the  lullcr 
case,  the  frairmeut  retains  its  nttachinent  either  by  osseous  tissue  alone,  or,  as  is  ujbre 
generally  the  ca.se,  by  osseous  tissue  and  soft  structure. 

Wounds  made  with  tlie  sword  partake  of  the  character  of  incised  and  contused 
wonnds;  the  osseous  tissue  is  more  or  less  bruuserl  by  the  motion  of  the  vulnerating 
body,  and  necessarily  unites  more  slowly  than  in  an  ordinary  simple  cut. 

The  treatment  is  by  apposition  and  rest  of  the  [larts,  maintained  uninternipUxlIy 
until  there  is  complete  union,  as  there  generally  will  be  in  from  three  to  five  wtcks, 
according  to  the  extent  of  the  wound,  the  condition  of  the  system,  and  the  abseDce 
of  eompii«'ati<m8.  In  inci.sed  Moumls  in  which  a  portion  of  l)one  is  sllce<l  otT,  lint 
still  retains  some  of  its  attachments  llirouf!;h  the  8ot\  parts,  the  flap  should  iiufDf- 
diately  be  replaced,  and  cfuifmed  by  sntnies,  plaster,  and  bandafje.  When,  ou  Ibe 
contrary,  the  sepaintiuu  is  €(un[)lele,  reunion  could  hardly  be  expected,  altlmujrh  tlie 
atfeiupt  miiiht  n<ii  lie  unwurtliy  of  trial.  When  a  small  bone,  as  a  digital  plinlam, 
is  entirely  cut  throniih.  the  ends  may  very  properly  be  connected  with  til ver  wire,  llie 
more  especially  wLeu  there  is  mure  than  ordinary  ditliculty  exijerienced  in  kwping 
the  parts  in  place. 

2udly.  Cunliiscd  Wounds. — In  tliis  variety  of  injury,  the  osseous  tissue  is,  SJ  the 
name  implies,  not  only  deiumled,  Imt  more  or  less  brnised,  compressed,  or  cuijdcn««<l 
by  the  forcible  a|)pioximation  of  its  component  elements.  The  lesion  is  strictljf 
analogous  to  a  eontuscl  wound  of  the  solt  structures.  The  most  common  cntwesof 
such  an  occurrence  are  blows,  falls,  kicks,  and  gimeliot  violence,  csiieciallj'  tlifll 
variety  of  it  in  which  the  force  of  the  bullet  is  in  great  measure  spent  Itefore  it 
reaches  tlie  bone.  A  bone  may  be  severely  bruised  without  any  wound  either  uf  its 
own  substance  or  eveu  of  the  skin.  Such  an  injury  falls  properly'  under  tlie  denOBii- 
liation  nf  a  contusion.  A  simjile  fracture,  as  it  is  called,  atfords  a  good  illnstnilioo 
of  the  amount  of  injury  which  a  bone  may  sustain  without  any  serious  participlios 
of  the  soft  elnictnres. 

A  bruise  of  the  osseous  tissue,  however  slight,  is  always  attended  with  ruptnreof 
the  vessels  of  the  part,  and,  eon.sequcntly,  with  more  or  less  ellusion  of  blood,  occd- 
pying  its  cells,  and  thus  compressing  its  substance.  When  the  infiltration  is  tf»ii- 
siderable,  it  must  necessarily  act  as  a  foreign  agent,  exciting  iidlammution,  wliiob, 
if  not  kept  within  ]»rop«T  limits,  may  eventuate  in  suppuration  and  even  gangrene. 
Another  serious  effect  uf  eiie-h  a  lesion,  esjMJcially  if  it  is  at  all  severe,  is  the  imoo 
diate  destruction  of  the  vitality  of  the  aHectcd  tissue,  from  the  arrest  of  its  circu- 
lation and  innervation.  The  component  elements  are  fatall}'  compressed,  being 
placed  in  n  condition  similar  to  that  of  a  soft  structure  in  a  bruised  and  pulpiU* 
state.  In  both  instances,  deatli  occurs  without  inflammation.  In  general,  howo^f' 
this  action  is  t^et  up,  au«l  finally  terminates  either  in  resolution,  snppu nation,  o^ 
gangn-iie.  If  the  injury  is  severe,  its  etfects  will  not  be  likely  to  be  liiuitnl  t" 
the  lione,  but  extend  also  to  the  periosteum,  to  the  medullary  membrane,  ami  •''"•* 
to  the  museles  and  other  textures.  Osteitis,  periostitis,  and  endosteitis,  indeed,  i"* 
by  no  means  uncommon  after  such  accidents;  larij;e  pieces  of  bone  somctimcsi  I'*'''''' 
in  this  way,  and  the  patieut,  after  passing  through  intense  eulfering,  l»otb  hjcul  unJ 
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coDstitutiuiiftl,  m:iy  coneiilei'  himself  liappy  if  lie  escajHjs  willi  limb  aiul  life.  Tlie 
awrbid  action  is  cxcfssive;  the  soil  purls  aw  uiiormouisly  swolk-u  from  iuflauitiiutory 
deposits;  the  pain  is  aconiziiig  ;  1!»l«  skin  L-xhibits  an  erysipclaloiis  bhish  ;  aiul  there 
is  high  general  excilenifiit,  wilh  a  leiid<'iK-y  to  ileiiriiiiu  and  rajiid  prostration. 
Matter  forms  in  large  quantities  bottj  williiii  the  nunluUary  eansii,  in  the  osseous 
tissue  btinealh  the  periosteum,  and  among  the  muHt'les,  and,  if  not  speedily  evac- 
UHte<l,  is  apt  to  did'use  itself  more  or  lesa  extensively  througli  the  surrouniling 
Blruclures.  Such  cases  are  ollen  followed  by  death  from  eonstitntionnl  inilatioii 
and  hectic  fever.  The  worst  tittaeks  may  e»d  ftitaily  in  a  few  days.  'Hie  danger 
is  always  inimiiient  when  the  contusion  iavolvos  the  articular  extremity  of  a  large 
Joint,  as  the  knee,  hip,  or  ankle. 

Among  the  more  remote  secondary  effects  of  contusion  of  the  osseous  tissue  is 
interstitial  absorption,  leading  to  atrophy  and  change  of  form  of  the  atfeeted  strtic- 
tures,  as  is  exemplified  in  interstitial  al»sorptioii  of  tlte  hea<l  and  neck  of  tlie  thigh- 
bone after  severe  conlitsioti,  or  eontusion  and  concussion  of  tbe  great  troclianter 
from  falls  and  other  injuries  upon  tbe  thiglj  and  hip. 

Even  a  A'ery  slight  cotitusioii  of  bone,  if  oidy  thinly  covered,  as  the  tibia,  ulna, 
clavicle,  and  cranium,  is  sometinua  followed  by  severe  local  and  constitutional 
symptoms;  the  inllammation  is  prone  to  assume  an  erysipeliitous  character,  and 
to  give  rise  to  subi)eriostoa!  abseesses,  atten<lcd  with  great  pain  and  swelling.  In 
elderly  subjects  contusion  of  the  osseous  tissue  often  gives  rise  to  atrophy  and 
various  osslfic  deposits. 

The  diagnosis  of  contusion  of  the  osseous  tissue  in  often  very  diibeult.  Indeed, 
in  many  c.ises  it  is  purely  a  iriatter  of  conjectnre,  based  upon  the  eondition  of  the 
parts,  as  the  discolored  and  bruised  appearance  of  the  skin,  the  existence  of  ecchy- 
inosis,  and  the  peculiar  character  of  tlio  secondary  symiJtoms.  When  tlic  bone  is 
laid  bare  b^-  the  accident,  the  true  nature  of  the  case  is  often  perceptible  at  a  glance. 

The  prognosis  should  always  be  guanled ;  for,  as  previously  stated,  eveti  an 
app.'irently  insignificiiut  injury  of  this  kind  is  sometimes  followed  hy  loss  of  limb, 
if  not  also  bj'  loss  of  life,  \Vheii  the  lesion  is  very  severe,  the  ivorst  results  may 
be  tinticipatcd,  either  proxitiiiitely  or  remotely,  the  most  comraon  sources  of  dauger 
being  shock,  erysipelas,  pyemia,  and  hectic  irritation. 

In  the  treatment  of  this  variety  of  injury  the  ordinary  mean  a  must  be  adopted  for 
connteracting  intlammation  and  its  consequences.  Leeches  and  saturnine  lotions 
will  be  needed  in  the  earlier  stages,  and  afterwards  free  incisions  to  relieve  pain  and 
tension,  and  afford  leiit  to  the  pent-up  dej)Osits.  I>ead  bone  is  removed  as  soon  as 
It  is  sufficiently  detached.  If  symptoms  indicative  of  the  existence  of  abscess  of 
the  affected  bone  arise,  recourse  is  had  to  the  trephine.  Amputation  will  be  likely 
to  be  demande<l  when  one  of  the  jirincipal  joints  has  been  laid  open,  or  when,  along 
with  severe  contusion,  there  is  a  comminuted  fracture,  serirms  lesion  of  the  soft 
parts,  or  a  wfuuul  of  the  main  artery,  veins,  or  nerves  of  the  limb. 

3rdly.  Lari. rated,  Punvfiifed,  ami  GuHn/ivt  ]Vou>i(h. — The  best  example  of  a  lace- 
rated wound  of  a  bone  is  an  ordinary'  fracture,  in  which  the  osseous  fibres  are 
forcibly  torn  asunder.  The  injury  is  essentially  similar  to  a  lacerated  wound  of 
tbe  soft  structures.  Such  a  lesion  may  be  jierfettly  simple  ns  it  respects  theosseoup 
tissue,  or  this  tissue  may  be  toni  up  into  fr.igmenls,  of  variable  shape  and  size, 
constituting  what  is  known  as  a  comminuted  fracture.  The  soft  structures  may  be 
little  imjdicatcd,  or  they  may  be  more  or  Jess  extensively  bruised  and  lacerated,  and 
in  this  wa)-  a  case,  in  itself  comparatively  unimportant,  may  assumcj  u  most  teriuus 
'character,  placing  limb  and  life  in  jeopardy. 

Punctured  wounds  are  generally  caused  by  Indicts,  and  will  be  serious  or  other- 
wise, according  to  the  shape  and  size  of  the  projectile,  the  force  with  wiiicJi  it  is 
im|K»lled,  and  the  importance,  as  a  protective  organ  or  an  agent  of  locomotion,  of 
the  part  struck.  r'un<>tnred  wonmls  of  tlie  skull,  forexanq>!e,  liowever  iufbrlcHl,  are 
always  fraught  with  danger,  inasmuch  as  the  inner  table  is  almost  invariably  moi-e 
or  less  depressed,  and  thus  brought  injuriously  in  contact  with  the  brain  and  its 
envelops,  leading  to  sup(niration  and  other  mischief.  Punctured  wounds  of  the  long 
bones,  especially  such  as  are  cnusc<l  by  gnnslmt  violence,  are  generally  attended  with 
comminution  of  the  osseous  structure,  and  are  to  Ik>  regarded  as  nmottg  the  most 
serious  of  accidents, liable  to  be  followed  lij*  loss  of  lindi  ami  life.  Even  the  milder 
I  forma  of  anch  lesions  are  often  productive  of  the  worst  consequences,  the  primary 
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effects  being  osteitis,  periostitis, or  medallitia,  and  the  eecoodar^'  suppuration, abuts*, 
or  necrosis. 

The  vulnerating  botly  in  a  punctured  wound  either  lodges  iu  the  bone,  or  it 
perforates  the  bone  and  then  either  uinkea  its  escape  or  buries  itsflf  in  the  soft 
structures.  Tiic  edges  of  the  opening  of  enlraiice  in  n  guushot  wouml  aa*  gviienilljr 
Bouiewliiit  depressed,  whereas  the  edges  of  the  orifice  of  exit  are  always  aiure  or 
less  rayged  and  iircgiihir.  In  fact,  there  is  the  closest  resemblance,  in  ilicie 
resjjects,  between  a  gunshot  wound  of  the  bouca  and  a  similar  lesiou  of  Hie  common 
integuineul. 

In  regard  to  the  treatment  of  these  several  classes  of  wouuds,  nothing  need  be 
said  here,  as  it  is  discussed  at  sutScieut  length  in  the  chapters  on  gunshot  injuries, 
fractures,  and  other  lesions. 

2.  Wounds  of  the  Periosteum Simple  incised  wounds  of  this  membrane  are 

little  moment ;  f<ir,  if  properly  managed,  they  cither  unite  by  the  first  iutentiuo 
they  are  speedily  repaired  by  the  granulating  process.  Suppuration  and  gangr 
seldom  occur,  except  iu  persona  of  dilapidated  healtli,  or  when  the  lesion  is  :u 
ciatcd  with  more  or  less  contusion,  or  contusion  and  laceration.  Ordinary  puuctui 
wounds  also  generally  readily  heal;  gunshot  woumls,  on  the  contrary,  are  often 
lowed  by  violent  inliammation,  extensive  infiltration  of  pus,  and  even  devitalixatio 
not  only  of  the  membrane  itself,  but  also  of  the  corresponding  portion  of  the 
and  of  the  endosteum.  A  severe  cunlnsion,  such,  for  example,  as  tluit  caused  hy 
glancing  of  a  musket-ball,  or  by  a  blow,  fall,  or  kick,  is  always  a  grave  accidc 
especially  if  tlu?  periosteum  is  paitially  detached;  for  then  suppuration  of  the  mc 
brane,  if  not  also  necrosis,  \s\\\  be  almost  sure  to  ensue  from  the  disruption  of  l 
circulation  and  innervation  of  the  part.  Even  a  slight  contusion  of  this  meinbri 
if  thinly  covered,  as  in  the  tihia  and  ubin,  may  cause  severe  erysipelas  attd  oil 
troublesome  uifiarainntory  symptoms. 

It  is  generally  believed  that  when  a  bone  is  dejirived  of  periosteum  it  must  n« 
sarily  perish;  but  this  is  so  only  when  the  loss  is  y^ry  considerable^  Onliuaiily 
part  retains  its  vitality,  granulations  gradually  spring  up,  and  ultimately  the  brea 
is  repaired  by  the  formation  of  an  analogous  tissue,  not  so  perfect,  indeed,  a."  tl 
original,  yet  sudicicntly  to  answer  the  purpose  of  a  substitute  covering.  ^Vlien 
denuilation  is  extensive,  death  is  inevitable;  for  then  the  osseous  tissue  is  dc]trir0 
both  of  blood  and  nerve  fluid,  and,  consequently,  «lies  from  the  want  of  n'^nri'thmi' 
The  elfcct  thus  pi'ocbieed  elo«ely  resembles  senile  gangrene,  the  result  of  nl 

of  the  vessels  by  tiluinous  concrelions.    In  sunie  cases  the  death  of  the  ai,  '*\ 

is  direct,  tliat  is,  it  takes  place  without  the  interventio*n  of  iiillammalion ;  in  gt-iiif 
however,  a  slight  action  of  this  kind  is  Hit  up,  but  soon  terminates  ui  gangrene, lb 
osseous  tissue  being  incapable  of  funiLshiiig  pus  and  of  undergoing  tho  various 
changes  whioh  orfUuarily  precede  the  occurrence  of  necrosis. 

The  most  common  cause  of  denudation  of  lK)ne  is  external  violence.  In  com- 
pound fractures  attended  with  protrusion  of  the  ends  of  the  fragments,  the  jwri- 
osteum  is  often  extensively  stripjied  off,  and  the  consequence  is  that  the  part, 
unlt'ss  speedily  replaced,  suon  polishes.  Great  mischief  is  frtMpiently  iuflict^d  ■ 
this  membrane  !ty  the  saw  in  an)['iuation.  The  femur,  in  particular,  is  remn 
prone  to  sulfer  fintn  inflammation  from  this  cause,  as  is  proved  by  the  immeu>t '  \- 
foliationa  whifh  sometimes  occur  after  this  ojjcration.  A  bone  is  occasionalh  lom- 
pletely  strip|(e<l  of  its  fil»rous  covering  b^-  an  accumulation  of  pus  between  Ibc  tsro 
opposed  surfaces,  in  con.^equeiice  of  periostitis  and  osteitis. 

Owing  to  the  important  role  which  this  membrane  plays  in  the  nourishment  ami 
preservation  of  the  osseous  tissue,  the  utmost  care  should  Ikj  taken  to  keep  it  intact 
in  surgical  operations,  and  to  place  it  in  the  most  favornlde  position  for  8[>ec(lT 
reuuioii  in  ca-ses  of  injury.  Not  a  particle,  unless  it  is  absolutely  dead,  should  Iwcut 
away.  If  any  portion  has  been  accidentall}-  torn  otf,  the  denuded  bone  shoiiM  ^ 
promptly  covered  with  the  natural  tissues  in  its  immediate  vicinity,  or,  in  thcewut 
of  their  loss,  with  an  emollient  imwltice,  to  protect  the  exposed  surface  from  tliefo"" 
tact  of  the  air,  and  thus  allbrd  it  a  chance  to  develop  grannlatious.  If  matter  form 
beneath  the  periosteum,  it  cannot  Ih'  too  siK'cdily  evacuated,  on  account  of  tl'* 
danger  to  the  corresponding  bone.  In  the  milder  forms  of  contufiiona  leeches  «n' 
saturnino  lotions  are  the  most  reliable  means. 

3.  Wnv  min  of  the  Endoitlnim Wounds  of  the  endostenm,  medulla. or  marrow,' 

occur  only  in  connection  with  similar  lesions  of  the  |KM'iosteiun  and  ossi'oud  umQ 
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its  peculiar  situation  profhiding  it  from  boiiig:  injured  l\v  itself.  Tlie  most  tonmioii 
causes  of  such  woiinds  arc  fiactiires,  Mows,  falls,  ami  kicks,  jiiid  openilii)iis  pfrfunnt;tl 
Tor  the  relief  of  disease  filluT  of  llie  soft  parts  oi-  of  the  bones,  as  aiiipiiliitlons  niid 

sections.  Among  the  more  sfverc  forms  of  wouiid.s  of  Ihe  eiidu-stiiiiii  are  com- 
ound,  coiuminnted  fractures  from  yunhhut  iujiny,  layinjt,'^  ^^p''"  tl'e  medullary  canal, 
acer.ntiiig  and  bruising  the  lining  mtimbraiic,  and  shattering  the  osseous  tishue  into 
numerous  fragments.  Very  serious  Injury  ts  sometimes  inllieted  upon  this  nu-udiraue 
by  the  concussion  of  a  bone  produced  liy  l)eiug  struck  by  a  partially  8|)ent  ball,  the 
effect  being  analogous  to  that  inflicted  uijou  the  brain  and  its  membrane  wJien  a 
|>erson  receives  a  blow  upon  the  nkull.  The  bone  itself  may  in  reality  be  very  little 
faurt,  and  yet  the  shock  transmitted  across  the  osseous  fibres  be  sutlicicnt  to  liglit  up 
violent  morbid  a(.-tii>n. 

The  elfects,  immediate  and  remote,  of  wouiida  of  the  medulla,  must  necessarily 
Varj'  with  many  eircuiii>tnnees,  aa  the  character  and  extent  of  the  lesion,  the  pix;- 
Scnee  or  absence  of  coin|i]ications,  and  Ibe  state  of  the  systeru  at  the  lime  i!r*  injury 
■was  received.  Owing  to  the  vascularity  of  Ihc  iiicndiranc,  there  is  often  a  good  deal 
of  blood  et1used,the  pressure  of  which  may  aflcrwanl.s  ]iruvoke  more  or  less  iidlamma- 
tion.  Sometimes  t!>is  is  the  case  when  the  amount  of  flui<.i  is  extremely  small,  as  when 
it  presents  itself  simjdy  as  an  ecch^  ruosis.  When  the  medullary  canal  is  extensively 
fciposcd,  the  lienH)rrha;:;e  may  be  quite  prnfiise,  especially  if  tlie  endostcum  is  exleu- 
Bively  lacerated  and  <letaehed.  The  resulting  iutlamniation  may,  on  the  one  hand, 
be  very  slight;  or,  on  tlie  other,  so  violent  as  to  pass  ra])idly  into  su])puration  and 
even  gangrene,  not  only  of  the  membrane  itself,  but  also  of  the  corresponding  por- 
tion of  the  bone  and  of  its  fibrous  envelop.  Such  cases  ore  geucrally  attended  with 
severe  constitutional  disturbance,  as  well  as  nnirli  local  sutfcring;  the  soft  parts  are 
the  seat  of  erysipelas;  and  the  system,  especially  if  not  in  a  MUiud  condition  at  the 
time  of  the  infliction  of  the  injury,  is  very  prfuie  to  be  invaded  by  pyemia.  The 
marrow,  if  exposed  to  the  contact  of  tlic  air,  will  be  found  to  be,  at  first,  of  a  pale 
violet  hue  from  vascnlar  congestion,  and  afterwards  of  a  grayish,  brownish,  or  ashy 
color,  softened,  diffluent,  excessively  fetifl,  and  bathed  with  pus  or  scio-oleagiuous 
fluid.  The  bone  around  is  dead,  the  periosteum  is  dotuehecl,  and  the  nuiscles  and 
other  tissues  in  the  neiiibborhuod  of  the  <liscasie  are  in  a  high  state  of  inflammation. 

The  treatment  must  be  comlncled  upon  the  same  principles  as  in  wounds  of  the 
bones  and  periosteum.  The  parts  must,  if  possible,  Ije  placed  in  their  natural  rela- 
tions, and  every  ell'ort  made  U>  limit  tfie  morbid  action.  Tlie  hemorrliiige  may  geue- 
Taily  be  cheeked  by  compression  wttlx  a  soft,  pledget  of  lint,  sponge,  or  agarie, 
t«tained  by  the  finger,  until  the  flow  ceases.  All  irritating  applications  must  be 
avoided,  as  likely  to  excite  undue  inflammation  A  free  outlet  should  be  formed  for 
matter,  and  dead  bone  should  be  removed  as    con  as  it  is  suUicicntly  detached. 

SECT.  II. — PERIOSTITIS. 

The  occurrence  of  pcriostitts  is  by  no  means  infrequent,  its  causes  being  those  of 
osteitis,  with  which,  especially  in  its  acute  form,  it  is  usually  associated.  Among 
the  most  common  of  these  causes  are  various  kinds  of  external  injiirj-,  as  fractiues 
and  dislocations,  blows,  contusions,  ganshot  wounds,  and  the  a])plientiiju  of  escliarotic 
substances;  and  the  elfects  of  gout,  rheumatism,  and  sypldlis,  operating  ujion  a  dis- 
ordered and  dilajiid-ited  state  of  the  system.  There  is  one  form  of  whitlow  which 
is  eBsentialiy  a  periostitis,  attacking  usually  one  of  the  fingers,  and  liable,  if  neg- 
lected or  im])rnperly  treated,  to  terminate  in  extensive  suppuration  and  necrosis  of 
the  distal  phalairx.  Inflammation  of  the  periosteum,  of  a  very  severe  and  destruc- 
tive nature,  is  occasionally  jirorhiced  by  deep-seated  abscesses,  extending  to,  and 
irritating  that  memVirane,  as  sometimes  happens,  for  example,  in  phlegmonous 
erv'sipelas,  where  the  matter  burrows  extensively  among  the  surrounding  tissues. 
Two  fonns  of  the  disease  are  met  with,  the  acute  and  chronic,  the  latter  being  the 
more  common. 

Acute  J'eriosfitis, — In  the  acute  form  of  inflammation,  the  fibrous  membrane  is 
comraonlj'  of  a  reddish,  pink,  or  lilac  hue,  its  vessels  arc  loaded  with  bbKMll,  and  its 
iibstance  is  sensibly  sofli-ncil,  as  well  as  slightly  tluckened  from  interstitial  de])os)ts. 
its  attachment  to  tiie  l^onea  is  also  considerably  dimiuished,  so  that  it  may  readily 
be  peeled  otf,  and  the  cellular  substance  immedialely  over  its  outer  surface  is  gene- 
rally infiltrated  with  sero-albuminous  matter.     These  changes,  which  are  present, 
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in  greater  or  lees  dt-groe,  in  all  cnsos  of  periostitis,  are  oftcu  very  conspicuous  opxm 
lliu  fnigiuc'iils  of  a  liiokeii  liotie,  juid  in  iueised  wounds  of  the  muscles,  involving  tlic 
meiiibi'aiie  in  (incslioti. 

The  disease  Hot  iitilVefiiiciitly  passes  into  suppuration,  the  occurrence  being  ptr- 
tieularly  liable  to  hajiijeii  m  tlie  periosteum  of  tlie  bones  of  the  inferior  cxtremily. 
as  the  femur  and  tibi:i,  kihI  in  tbe  pliainuges  of  the  tluirab  and  fingeis;  in  the  former 
aa  a  conseqnenee  of  cold  aetiiig  tipon  a  stnmious  eonstitution,  or  of  the  etTecli  uf 
mercury,  or  of  mercury  and  sypUilis,  and  in  the  latter  as  a  result  of  whitlow. 

Abscesses  of  tlie  periosteum  are  of  two  kiinls,  tiio  circumscribed  and  the  ditTufieiL 
Of  the  former  familiar  examples  arc  seen  in  the  jaws,  in  what  is  called  a  gnm-hc»il, 
and  in  the  ends  of  the  lingers  in  whitlow.  A  syphilitic  node  affords  another  ilhu- 
tration  of  such  an  occurrence,  so  frequently  witnessed  in  the  tibia,  clavicle,  cnininm, 
and  other  suiierlieiii!  pieces  of  the  skeleton.  The  matter  in  tliia  variety  of  nhsK-CB* 
is  ordinarily  very  thick,  of  a  pale  yellowish  or  yellow-greenish  color,  deep 
and  ol'  rapid  formation.  The  periosteum  at  the  focus  of  the  morbid  action  is 
swollen,  coiiges.ted,  and  infiltrated  with  pero-sauguinolent  fluid,  and  the  cor 
ing  portiim  of  the  bone  is  eilher  in  a  carious  or  necrosed  condition. 

Tlie  diffused  abseess  <if  the  |>crtosteum  is  a  most  formidable  disease,  p^neniHy" 
proceeding  with  extraordinar}-  rapidity,  and  often  committing  the  mobt  fn^liirul 
ravages  in  R  few  days.  It  usually  occurs  in  young  subjects  under  fifteen  years  of 
age,  of  a  scrofiiloijg  or  syjtliilitic  taint  of  the  system.  Its  most  common  Bites  are 
the  femur  and  tiliia,  wiiirh  are  not  unfrequently  .'diijost  completely  strijiped  of  their 
fibrous  covering.  The  matter,  wliieli  oiten  forms  in  enormous  quantities,  is  thin, 
bloody,  fetid,  and  iutenuixcd  with  Hakes  of  Ijmph,  clots  of  blooil,  ami  the  debris  of 
disintegrated  tissue.  The  nearest  joints  in  these  violent  cases  usually  participate  ia 
the  disease;  the  synovial  membrane  becomes  inflamed;  and,  if  great  care  l>e  not 
taken,  anchylosis  ultimately'  ensues.  The  bone  and  cudosteum  are  always  serioDsljr 
involved  in  the  mischief. 

A  viuleiit  furm  of  pi-riostitis  not  unfrequently  superv-enesnpon  injury  of  the  skull 
especially  in  pmictured  and  emitusi'd  wounds,  and  is  very  prone  to  tvrintnate  inexten- 
fiivfi  suppuration,  the  [ins  liltin;^  n[>  the  jierirraiiium  from  the  bone,  which  looks  wbitf, 
grayish,  or  dralt-colored,  and  oltin  perisbt's  from  the  effects  of  the  disease.  In  lyiiif- 
iu  women  violent  [icrio.stitis  sornctimes  occurs  as  a  secondary  affection  in  the-  iliac 
bone,  near  the  liip-joint;  the  snlTiTitig  is  excessive,  and  the  affection  is  very  liable  to 
be  mistaki'u  for  coxalgia,  the  more  .«»n,  as  it  sometimes  passes  into  suppuration.  In- 
flammation of  tlie  iwrio-steuin  over  the  great  trochanter  is  also  apt  to  be  confountW 
with  cosal^ia,  nud  is  often  followed  by  abscess,  caries,  and  even  necrosis  of  the  upper 
portion  of  the  femur. 

Mortification,  as  a  termination  of  this  disease,  is  nncommon.  The  occurrence  ii 
characterized  by  a  dirty,  nsh-colon>d  apjjcarance  of  the  affected  membrane,  wliicli  ii, 
at  the  same  time,  very  much  sol"l«'iu-d  in  its  texture,  and  saturated  with  a  foul,  olfcn- 
sive  fluid,  emiuing  an  nnmistukably  oangrenous  o<lor.  Such  an  event  is  necessarily 
associated  with  necrosis  of  the  corresponding  bfme,  and  frequently,  jdso,  with  mor- 
tilication  of  the  endosteiim,  all  perishing  together  in  consequence  of  the  destrurlioo 
of  their  vascular  eontiectioiis.  The  best  examples  of  this  mode  of  termination  occnr 
in  the  i»eriosteuni  of  the  alveolar  processes  of  the  jaws,  from  the  abuse  of  men-urj, 
and  in  that  of  the  tibia,  from  the  effects  of  8.v|tbilis.  The  sloughs,  which  arc  always 
tongh  and  shreddy,  are  nsually  thrown  off  with  consitlcraVjle  difliculty,  owing  to  titf 
tardy  and  imperfect  action  of  the  circtmijacent  structures. 

The  si/mptomit  of  penostitis  are  similar  to  those  which  usually  attend  iuflamm«tion 
of  the  deei^Hseated  structures  generally,  the  pain  being  of  a  violeut  and  pulttfttil« 
character,  and  the  swelling  of  the  soft  parts  diffused  and  a'dematous,  with  exeessiv* 
heat  of  .surface,  and  mure  or  less  constitutional  disturbance.  The  oecurreiioe  of 
supi>tiralion  is  ai)in>uneed  by  rigor.s,  with  a  marked  incre.i-se  of  local  sniTering;  M<1 
aa  the  pus  accumulatt-s,  the  sui)erincumbent  integument  assumes  a  shining,  plo**y, 
erysipelatous  aspect,  pitting  uiulcr  pressure,  and  imparting  a  distinct  sense  nf  fluclut- 
tion.  IJoth  in  suppuration  and  morlifieatioo  the  [>ain  is  intense,  and  the  pJititnt 
generally  labors  under  high  fever  and  often  also  under  delirium.  If  relief  be  nol 
speedily  allbrdeil,  heetic  irritfttinn  sets  in,  and  death  may  occur  from  sheer  exhttu* 
lion.     The  danger  from  pycuiiu  is  always  great  in  such  ca.ses. 

In  periostitis  cousecpient  upon  a  syphilitic  taint  of  the  system,  the  suffering  is 
always  worst  at  night,  the  pain  being  of  a  severe,  aching,  or  gnawing  ch.it.'^i<  »pr.  and 
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invariably  aggravated  when  the  ptitient  becoincs  warm  in  bed.  Small,  circuinsfriliefl 
Bwelluiy;s,  or  nodes,  frequently  exist,  and  are  exqni.sitelj  tender  v\i  {iressiire  and 
motion,  the  skin  over  them  heiiig  red,  inflamed,  and  a'dematons.  The  contents  td" 
these  swellings  are  generally  of  a  thick,  gummy  cbaraeter,  possessing  none  of  tlie 
properties  of  genuine  pus. 

In  gouty  and  rheumatie  periostitis  the  pain  is  deep-seated,  wandering,  or  migratory, 
,Wid  generally  very  severe;  the  soft  [larts  over  the  st'at  of  tlie  disease  arc  diseulored, 
fl^luesy,  and  pnfty ;  slight  etlnsions  of  sero-plnstic  matter  often  exist  beneath  the 
atleeted  membrane,  forming  small,  rongh,  and  irregular  swellings,  which  are  easily 
detected  by  the  finger;  the  system  is  disordered  bj'  fever;  the  pers])iration  is  aeid 
and  copions ;  and  the  urine  is  seantj'  and  high-colored,  depositing  a  large  f|uantity 
of  latcritious  substance  upnu  the  bottom  of  the  receiver  The  most  relifible  symp- 
toms, in  a  diagnfiHtic  i>oint  of  view,  are,  the  shifting  character  of  the  disease,  the 
involvement  of  the  joints,  and  the  history  of  the  case. 

In  the  h-eatmerU  of  atutc  periostitis,  a  primary  object  is  to  »eek  for,  and.  if  pos- 
sible, to  remove,  tlie  cause  of  the  disease.  The  traumatic  form  is  to  be  managed 
upon  ordinary  principles.  Idiopathic  periostitis  is  often  a  self-limited  aOection, 
tending  to  terminate  in  supptiration,  despite  the  best  directed  efforts  of  the  surgeon. 
Kxamples  of  this  constantly  ocL-nr  in  whitlow  and  in  some  varieties  of  necrosis,  in 
which  periostitis  commonly  plays  nn  important  part,  the  morliid  niitir)n  la-itig  appa- 
rently dependent  rather  upon  sume  inscriifable  constitutional  trcndile  tiitui  atiy  special 
local  cause.  General  treati!u-nt  can  ficldora  be  altogether  dis|)i-ns(.'d  with,  while  in 
many  cases  it  constitutes  onr  most  valuable  resonrce,  no  progress  of  a  favorable 
character  being  made  without  it.  In  the  more  severe  forms,  bloodletting,  active 
purgatives,  and  the  saline  and  antrmonial  mixture,  will  probably  be  required,  along 
with  anodynes,  to  allay  the  exiessive  pain  which  is  bo  often  present.  The  most  im- 
portant t('pi<\tl  remedies  are  Icfcln-s,  iodine,  hlistcrs,  and  saturnine  lotions  with 
laudanum.  If  great  tension  exist,  with  a  tendency  to  suppuration,  deep  incisions 
are  made,  without  waiting  for  fluctinttion,  wliicb  is  often  extannely  ditlk'ult  of  detec- 
tion, unk'ss  the  affected  strurtiiie  is  very  superficial,  as,  for  exam])le,  in  jicriostilis 
of  the  tibia.  The  uecessity  of  this  operation  cannot  be  too  strenunnsly  insisted  njvon, 
as  it  is  the  only  wiiy  in  wliicli  we  vi\n  afford  prom  [it  relief  to  tlie  sufleiing,  nnd  obviate 
extensive  ainl  irremediable  mischief,  as  must  incvitalily  iiapfien  when  the  matter  is 
})ermitted  to  btirrow.  Alter  evacuation  has  bt-cn  effected,  the  sides  of  thv  abscess 
siioidd  be  lirought  together  with  a  compress  and  bandage,  otherwise  co|iious  hemor- 
rhage may  aiist?  in  consequence  of  the  erip])led  and  enfcelded  condition  of  the  vessels, 
and  finally  destroy  the  patient.  When  mortification  takes  place,  the  same  treatment 
roust  l>e  adopted  as  under  ordinary  circumstances. 

In  all  the  more  violent  frirms  of  diffused  aliscess,  antiphlogistics,  if  eligible  at  all, 
mnsl  soon  give  way  to  stimulants  and  tonics.  The  system,  exliausled  by  the  intensity 
of  the  suffering,  ninst  be  sujqiortcd  with  milk  punch,  cpiinlne,  iron,  and  opium,  in  full 
nnd  sustained  d«)ses.  Great  attention  must  he  paid  to  cleanliness,  the  air  of  the 
apartment  must  freipicntl^-  be  renewed,  nnd  the  cavity  of  the  abscess  must  be  injected 
several  limes  a  day  with  weak  sribitinns  of  chloride  tttzinc,  pcrmanginiale  *>f  potassa, 
or  ehlorinated  soda.     Ibiring  convalescence,  cf»d-liver  oil  often  proves  serviceable. 

In  syj)hilitic  periostitis  tlic  best  remedy  is  some  one  of  the  iodides,  in  doses  of  five 
to  ten  grains  three  times  a  day.  either  nlotie  or  in  union  with  bichloride  of  mercury. 
if  nodes  form,  Vhey  will  gonernlly  disnpi>ear  niider  the  influence  of  tincture  of  itjdine, 
blisters, or  mercurial  innmtious,  interference  with  the  knife  being  seldom  demanded. 

Periostitis  caused  by  rlicnmntism  nnd  gout  requires  the  use  of  colchieum,  Dover's 
powder,  or  Dover's  powder  and  quinine,  with  systemntic  purgatinn,  tinrl  occasionally, 
perhaps,  slight  ptyalism,  with  leeches,  fomentations,  and  alkaline  and  anodyne  lini- 
ment B. 

Chronic  PerioKlifin. — The  periosteum,  in  chronic  inflammation,  is  thickened  and 
indnrnted  from  the  effusion  of  plastic  mutter.  The  hypertrophy — for  so  it  may  be 
tcrmerl — often  involves  a  ctmsiderable  extent  of  snrl'sicc,  forming  a  diffhsed,  incom- 
pressible swelling,  fiiwons,  cartilaginous,  or  even  osseous  in  its  chsujirter.  Sometimes, 
on  the  other  hand,  the  enlargement  is  very  small  and  circumscribed,  not  exceeding, 
perhajis,  the  end  of  the  little  finger  or  Imlf  a  dime.  It  may  lie  caused  by  some 
Sfx'ciflc  c-onstitntional  [ioison,  especially  the  syphilitic,  or  by  external  violence,  as  a 
blow,  fall,  or  kick,  as  is  often  the  casewlien  it  exists  on  the  skull..  However  induced, 
ita  «lcvelopnient  is  attended  with  a  constant,  deep-seated,  gnawing  pain,  which  is 
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usually  most  severe  at  iiiglil  wlien  the  body  boconies  ■warm  in  be«l,  and  whicb 
sionaliy  assumes  a  true  neuralgic  character.     After  coiitiniiiiig    for  an   iudrfluil 
period,  the  disease  olteu  renmitis  Btatiuuary,  gradually  disappears,  or  excites  8up| 
ration  in  the  overlying  tissues. 

These  chronic  affectiong  of  the  periosteum  are  generally  peculiarly  ob»tiiiflle  i 
intracUible,  requirii»g  specific  remedies,  frequently  varied  aud  long  coiiliu<k-<l,  for 
their  cure-  Iodide  of  potassium  and  mercury,  Donovan's  solution,  ami  IhedjlTeniit 
prc|i}iralion8  of  arsenic,  with  blisters,  iodine,  leeches,  the  vapor  bath,  and  mercurial 
i'umigations,  are  the  means  most  likely  to  prove  beneficial.  In  obstinate  case*, 
resisting  the  ordinary  reiiiLilies,  free  incisions,  extending  through  the  substance  of 
the  thickened  ami  indurated  mend»nine  down  to  the  bone,  will  alford  more  relief  tbm 
anythiiig  else,  especially  if  the  wound  be  made  to  suppurate  abundantly. 

Bony  tumors,  growths  or  deposits  of  tliis  membrane,  are  to  be  treated  nprm  the 
same  |«rineiples  as  exostoses,  pro]>erly  so  termed.  'When  email,  not  painfnl,  ur  not 
inconveniently  sitn.ited,  they  will  probalily  rw]uire  no  attention.  Occasionally  tli«.y 
disappear  spontaneously,  or  umler  the  intlueute  of  very  simple  remedies.  Su 
formations  are  nearly  always  caused  by  the  etfects  of  the  gouty,  rlieumatie^or  syi 
litie  poison,  and  are,  therefore,  generall}'  greatl^y  benefited  by  iodide  of  {K)ta6«t 
and  a  mild  course  of  mercury. 

Finally,  the  periosteum  is  sometimes  the  seat  of  the  heterologous  formations,! 
sarcomatous,  encepludoid,  and  tubercular.    In  carcinoma  of  the  bones,  the  membr 
is  now  and  then  iinplicated  secondarily,  imt  is  rarely  the  primary  seat  of  this 
In  the  so-called  osteoid  carcinoma,  which  is  cliaracierized  by  partial  ossifici 
the  stroma,  the  periosteum  is  generally  the  starting-point  of  the  tumor. 


NEtTRALGTA. 

Netiralgia  of  the  periosteum,  as  a  simple,  uncoraplicated  afTeetion,  is  infrequent. 
The  most  common  excitingcauses  are,  external  injury,  as  a  brniseoreontusiou.ti'    " 
sudden  sup])ression  of  the  cutaneous  |>erspiration,  and  a  syphilitic  taint  of  t 
tem.     Any  portion  of  the  skeleton  may  sutler  from  it,  but  the  (larts  most  fre. 
assailed  arc  the  cranium,  clavicle,  ulna,  ribs,  and  tibia,  bones  which  are  cni 
tjvely  snpedicial,  and  which,  apparently  for  this  reason,  arc  particidarly  prone  i-j 
exposure  and  acciiicnt.     I  have  repeatedly  met  with  severe  neuralgia  in  the  jicbio 
bones,  and  a  peculiarly  obstinate  form  of  tlie  disease,  known  as  coccydynia,  i- 
sionaliy  witnesse«l  in  the  coccyx.     ThealTection  is  generally  associated  with  nn. 
of  the  osseous  tissue,  and  is  not  confined  to  cither  sex  or  to  an}'  particular  |>eriu<ii'l 
life.     Whether  temperament  exerts  any  iuliuence  upon  its  production  is  a  point  llial 
ha.&  not  been  determined. 

The  characteristic  symptom  is  violent  pain,  generally  limited  to  some  particular 
bone  or  portion  of  bone,  occupying  a  space  not  larger,  perhaps,  than  two  or  llirM' 
inches  in  extent;  either  sharp  and  darting,  or,  as  more  freipiently  happen';. -'m" 
heavy,  and  aching,  increased  by  pressure,  motion,  and  dependenc}',  eomraonlv 
at  niL'ht  aud  in  damp  st.itea  of  the  atmosphere,  especially  when  the  cause  is  sypinniii.. 
The  pain  usually  remits  several  times  in  the  twenty-four  hours,  aud  cases  occur,  m 
when  it  is  of  miasmatic  origin,  in  which  it  is  ilistiiictly  periodical,  the  attack  ckn 
ring  with  the  same  regularity  as  a  paroxysm  of  intermittent  fever.  However 
may  be,  the  parts  are  always  exquisitely  sensitive  on  pressure,  with  a  feeling 
weight  .and  numbness;  and  pain,  of  a  severe  character,  is  not  un  frequently  expericDC 
along  the  course  of  some  particular  nerve.  There  is  noiliscoloration  of  the  Kurf* 
or  hardly  ever  any  decided  tumefaction.  The  general  health,  at  first  perfectly 
mal,  is  gradually  impaired,  and,  in  the  more  severe  cases,  ultimately  eomplet 
ruined. 

Of  the  precise  nature  of  this  complaint  nothing  is  known.  Tt  is  probnbly,  in 
first  instance,  merely  an   atTcction  of  the  nerves;  but,  as  the  disease  progr 
other  structures  become  involveil,  imtil,  eventually,  inllamraatory  deposits  arc  s 
added,  as  is  shown  by  the  thickened,  spongy,  and  congested  condition  of  I  lie 
osteum  and  the  roughened  nppearan<'e  of  the  corresponding  portion  of  the  bonr. 

The  di.agnosis  of  this  disea.se  is  not  always  very  clear.     The  great  trouble 
rally  is  to  determine  whetlier  the  morbid  action  is  seated  in  the  periosteum  r»r  ii 
bone  which  it  cover.s.     Practically,  the  distinction  is  of  little  moment,!' 
ment  is  the  same  in  the  two  complaints.     The  disorder,  which  often  co'  . 
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Muralgta  in  other  parts  of  llic  bot)}*,  is  usuall}*  exucedingly  ob»tinate  and  ilitlicult 
to  cure. 

I  The  treatment  must  be  regulated  with  special  reference  to  the  nature  of  the 
exciting  cause  of  the  eora|»laint.  The  most  rt-liable  interunl  remedies  are  qitiiiiiie, 
iron,  .strychnia,  nrsenie,  and  aronite,  either  alone  or  vnrionsly  eomliiiied,  with  jin 
occasional  laxative  to  regulate  the  Ijowels  ami  secretions.    Tlie  iodiiles  will  be  reqiuri'd 

Erhen  the  -disease  depends  u]>on  a  syi'liilitie  taint  of  the  system.  The  best  Un-al 
pi»liealions  are  Uiiehee,  blisters,  veratria  t>iMtuiciil,  iudine,  lotions  of  eldorofomi  and 
aconite,  and  liypodermic  injeetiuiis  of  inorpbia.  In  obstinate  eases,  attended  «itli 
ttiickeuLi]g  of  the  periosteum,  or  organiu  iliscase  of  this  membrane  aixl  the  bum-, 
putbiug  short  of  deep  and  extensive  incision  will  be  likely  to  do  any  good. 

I  Under  this  name  may  be  described  a  disease  of  the  medullary  membrane,  now 
Known  as  the  endosteum,  possessing  all  tbe  characters  of  true  inJlauimation.  Jt  may 
be  either  acute  or  chronic,  and  invariably  coexists  with  more  or  less  osteitis. 
,  So  far  «•*  its  causes  are  concerned,  the  affection  presents  itself  in  two  varieties  of 
lbrm,the  idiojiathic  and  the  traumatic.  'I'he  fonrjcr,  like  osteitis,  is  most  eomuion  in 
children  an<l  yuung  sulijects  befine  the  age  of  [(tdu-i  ty,  and  the  tibia  and  femur  are 
the  bones  tli.at  must  freijiH-iilly  sutler,  llow  this  [\mn  of  the  disease  oriifinate.s  is  not 
always  easy  of  deteiinination.  In  the  great  majority  of  the  cases  that  have  come 
under  my  observation,  the  immediate  exciting  cause  seems  to  have  been  cold,  or  sud- 
den suppression  of  the  cutaneous  perspiration,  operating  upon  a  weak,  delicate  con- 
Vtitutiou.  Occasionally  the  alfectioji  dejiends  upon  some  peculiar  taint  of  the  system, 
lis  the  syphilitic,  strumous,  or  scorbutic,  provoking  inflammaliou  consentaneously  in 
Ihe  endosteum,  osseous  tissue,  and  periosteum. 

I  The  most  common  traumatic  causes  are  fractures,  gunshot  wounds,  the  lodgment 
of  foreign  bodies  in  tiie  substance  of  the  bones,  violent  blows,  contusions,  concussion 
of  the  spongy  tissue,  and  iaccfation  of  the  end<>steum  by  the  saw  in  am])utatioa  of  the 
limbs,  of  which  the  lesion  is  by  no  means  an  nnccanmon  eonseinience,  as  is  shown  by 
the  suppuration  and  nertosis  which  so  often  follow  this  operation.  There  can  be 
little  doid)t  that  the  dise.ise  is  tVeqneully  produced  by  the  mere  concussion  of  the 
limbs,  transmitting  its  injurious  elleets  along  the  canals  of  tlie  long  bones,  thereby, 

rhaps,  partially  iletaching  portions  of  the  lining  membrane,  and  so  inducing  serious 

sruption  of  the  circulatirui. 

The  morbid  anatomy  of  the  disease  is  best  studied  in  one  of  the  long  bones,  as 
lie  femur  or  tibia,  alter  amputation.  If  several  <la3  b  have  eIa[)Hed  since  the  fiiHTation, 
khe  membrane  will  be  found  to  l>e  of  a  pale  pink  hue,  more  or  le.ss  injeitod,  and 
■pparently  a  little  thickened;  the  marrow  is  abnormally  sotl ;  and  the  cells  of  the 
9pong3'  structure  of  the  canal  are  pervarled  by  a  sero-snuguineous  tluid.  At  a  later 
period,  when  the  inflammation  is  more  fully  established,  the  discoloration  of  the 
jendosteum  is  of  a  more  decide*!  character,  )>eing  nf  a  deeper  red  with  a  shade  of 
Wown  or  piir|»le,  the  fatty  matter  is  broken  nji  into  a  semiliquid  substance,  and,  in 
Addition  to  the  bloody  sanies  just  alluded  to,  eviilent  traces  of  jais  are  seen,  forni- 
jlng  numerous  little  points,  of  a  yellowish  aspect,  which,  gradtuilly  coalescing,  at 
length  assume  the  char.icter  of  small  ahscesses.  When  the  disease  is  unt-onimonly 
0riolent  or  protracted,  jiortions  of  the  endosteum  are  converted  into  veritable  eschars, 
wf  a  brownish  color,  and  of  a  eharacleristicully  fetiil  oilor;  the  j)erio.stcum  opposite 
Ikbe  seal  of  the  morbid  action  is  detached,  .and  the  intervening  part  of  the  bouc,  thus 
ieprived  of  its  vessels,  speedily  perishes. 

In  the  ehronic  form  of  the  flisease,  which  sometimes  lasts  for  years,  the  osseous 
tructure  is  rendered  abnormally  hard,  dense,  and  heavy,  the  mednllary  canal  is  in 
at  measure,  if  not  entirely,  obliterated,  and   the  endosteum,  at  the  seat  of  the 

orbid  action,  is  com])lctely  (iestrovijd.  Small  cavities  filled  with  a  soft,  oily  material, 
Jpr  fatty,  gelatinous  substance,  and  surrounded  1>v  Boltene<Vv  vascular,  reticulated 
Ussue,  are  not  uurrequfuiiy  found-  and  cases  are  occasionally  met  with,  although 
barely,  in  which  there  are  small  abscesses  and  dead  pieces  of  bone.  When  the  dis- 
Ifease  is  of  long  stand inu,  the  affeclA'd  l>one  is  always  more  or  less  cluuige<l  in  its  form, 
rough  <jn  the  surfacL',  and  remarkably  thickened,  compact,  and  heavy  ;  in  fact,  greatly 
l3'j>Rrtrophied  by  the  addition  of  new  matter. 

The  sijinjUoma  of  endostcitis  arc  so  vague  and  nnreliable  as  to  render  it  very 
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ditllciilt,  if  not  iinpossililc.  to  distinguish  tliem  from  tliosu  wliiulj  attend  Inflaron* 
tion  of  the  bones  aiirl  thtir  iibrous  envelop.     Indeud,  it  is  unly  when  the  disean: 
occurs  tis  the  ivsnll  of  injury,  as  sitler  aniputntiou,  tliat  anything  oven  U)<t' a  jibn 
siltlf  eonJL-fluit'  ran  he  formed  as  to  its  roal  nature.     I'ndcr  such  circunmtanc**.  u|hjii 
tnlvintr  olf  the  first  drfssintis,  tlie  wound  o]ip<)t*ite  the  end  of  the  buue  will  pruUMy 
be  ftjniid  to  be  jrnfHnjr  and  tilled  with  pns-,  the  bone  itself  Insins;  either  entirely  (\vm- 
ded,  or  only  Hhiihlly  coverod  with  lym|ih  below,  while  the  medullary  raeuibnmc  isof 
a  reddish  or  brownisli  color,  and  rii ore  or  less  vascular.     If  six  or  eight  days  havr 
elapsed  since  the  opeiiition,  the  exposed  medullary  surface  will  lie  likely  to  Iw  itoddcil 
with   pale,  flabby,  nuheiilthy  granulations,  somewhat  sensitive  to  the  touch,  if  not 
decidedly  painfid,  and  disilinrging:  an   abundance  of  thin,  sero-sanguinolent  fluid 
Arrjund  this  red  and  intliuncd  circle,  the  compact  layer  exhibits  an   unusually  ^^liilp, 
glistening  appearanie,  without  any  trace  of  reparative  action;  in  fact,  the  iwne U 
devitalized,  or,  if  not  actually  dead,  it  soon~will  l>e.     Supera<lded  to  these  )>henomeii«, 
there  is  oocasioMally  an  escape  of  marrow,  with  or  without  frafnnents  of  the  medul' 
Inry  membrane;  a  sure  sittn  of  the  inflamed  antl  disorganized  state  of  the  pari*. 

Endosteitis  is  always  attended  with  eonsiderable  sweilin^j  and  piifllness  of  tlw 
soft  structures  immediately  over  the  affected  parts,  but  ther-e  is  not  necesBarily  tuij 
discoloration  <^f  the  surface,  or  any  nnnsiinl  jjaiii.  Considerable  iri'ilalivo  fever  ii 
commonly  present;  the  skin  has  a  peculiar  sallow  hue;  and  there  are  apt  to  be 
rigors,  alternating  with  flushes  of  hial,  and  fullowed  by  copiniis  sweats,  generallj 
of  a  disagreeable  acid  nature.  Wluii  the  disease  is  idiopathic,  there  inav  tie  tlI^^^ 
faction  and  pain,  deep-seated  an«l  tlirribbing,  at  the  »ito  of  inllammatinn,  but  ncitlut 
of  them  of  so  distinctire  a  charactei'  as  to  be  of  any  service  in  a  diagnostic  point 
of  view. 

Mcdullitis,  however  induced,  or  in  whatever  fonn  occurring,  generally  maiiifesti 
a  <lisposition  to  atlect  the  cinilignnus  joints,  the  disease  being  apparently  pit"!* 
gated  from  the  cancellous  structure  to  the  synovial  membrane.  The  form  in  whicli 
the  articular  atfectiou  usually  aiipears  is  that  of  a  moderate  degree  of  inrt:inimatioD 
of  the  litiing  meniln-ane,  attemkil  with  more  or  less  eflusion  of  synovial  fluid,  ur  of 
this  lluid  add  of  [ilastio  matter,  and  a  certain  degree  of  jiain  and  functional  tlislurb- 
auce,  so  constantly  [u-esent  iu  disease  of  the  joints.  When  the  me<lullitis  is  unroo- 
mouly  severe,  the  articular  structures  generally  sutler  in  a  proportionate  degree;  for 
then  not  oidy  the  synovial  membrane,  but  also  tite  end  of  the  bone  and  its  c«ni- 
laginous covering  participate  in  the  morbid  action;  abscesses  are  liable  to  form  Uilk 
within  and  aronnd  the  alletted  joint;  the  soft  structures  are  enormously  swolh-n; 
the  skin  has  a  glossy,  erysijielatous  a[<pearance  ;  and  there  is  excessive  constitutionid 
distnrbnnce,  raindly  followed  ll>y  hectic  fever.  If  the  case  is  not  properly  treated, 
the  pus  may  burrow  extensively  among  the  surrounding  parts,  giving  rise  to  uuiwr- 
OU8  sinuses,  which  it  will  be  dilHiult,  if  not  impossible,  to  heal.  The  juinta  tbul 
are  most  liable  to  sulfer  in  this  way  are  those  of  the  knee  and  ankle,  cs|ieciully  ibe 
former. 

In  liie  idiopathic  form  of  endosteitis  of  j^onng  subjects  the  epiphyseal  fibro-CMti- 
Inge  not  nnfrequenlly  suflers,  iK'Conitng  inflamed,  and,  in  the  more  severe  r«MC, 
the  Scat  (tf  [uirulcnt  dejMjts.  Now  and  then  the  connection  is  entirely  destroyed, 
the  head  and  shaft  of  the  bone  being  detached  from  each  other  as  completely  u)  in 
diastasis. 

Endosteitis  cannot  be  considered  otherwise  than  as  a  dangerous  malady;  for, 
when  severe  or  wide-spread,  it  is  apt  not  only  to  cause  extensive  necrosis,  but  it  nay 
destroy  the  |iatient  by  the  indiietifm  of  inflammation  in  the  princijial  veins  of  111* 
corresponding  lirnb,  and  abscesses  in  the  ditlcrcnt  viscera,  esjK'cially  the  lungs  nnd 
liver.  Occasionally,  it  would  seem  to  be  capable  of  assnming  a  kind  of  cndi'inic 
tendency-  Thus,  in  LSI  4,  nearly  all  the  patients  at  the  Hotel-Dieu,  in  Paris,  wlio 
died  after  amputation,  and  the  numtter  was  very  considerable,  were  observed  to  bi« 
su]ipuratioti  in  the  medullary  mcndtrane  of  the  long  bones. 

The  trentnt^^nt  of  crwlosteitis  must  be  conducted  upon  general  antiphlogistic  prin- 
ciples, local  and  constitutional,  in  the  hoi>e  of  limiting  morbid  action  and  pnfvcnl- 
ing  the  occurrence  of  finp|tiiratinn  nnd  gangrene.  If  the  mtninllary  canal  is  ex- 
posed, some  mildly^  stiuiiihiting  injection,  such  as  a  very  weak  solution  of  nilrsteof 
silver,  tannic  acid,  or  acetate  of  zinc,  may  be  usefid,  the  part  being  proterled  f^i^' 
the  atmosphere  by  lint  wet  with  a  similar  fluid,  or  an  emollient  cataplasm.  When 
the  membrane  is  affected  in  its  continuity,  and  there  is  much  swelling  of  tbo  wit 
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strnctiires,  free  inci8ions  may  be  necessary  in  order  to  relieve  tension  and  promote 
the  escape  of  tin?  etluseil  fluiils.  if  tliort'  is  reason  to  a|)prelie(iil  the  existence  of 
rae<iullary  abscess,  as  wlieii  tin- re  is  (U(.'|i-seiitod,  !ichiji<,%  gnawing,  or  boring  paiu, 
with  ojcleiiia  of  the  subctUaueoiis  c;e!Uil:ir  tissnc'i,  llu.'  niattui-  must  be  ex[iose(i  with  a 
BTnali  trephine,  as  the  only  chance  of  averting  stil!  more  serious  consequences. 

In  the  strictly  chrouic  form  of  the  ilisease,  onr  chief  reliance  is  upon  iuilide  of  iron 
aud  ioUide  of  potassium,  with  minute  iloaes  of  bichloride  of  mercury,  tonics,  cod-liver 
oii« change  of  air,  and  counter-irritation.  In  the  more  hopeless  cases  it  may  be  neces- 
s»Hry  to  trephine  the  affected  boue,  or  even  to  resort  to  amputation. 

BECT.  IV. — EPIPHTSITIS. 

Under  tills  appellation  I  propose  briefly  to  describe  an  affeetion  which,  commencing 
in  the  osseous  tissue,  the  pcrinsteum,  or  the  medullary  membrane,  gradually  extends 
to,  and  eventually  exinnuls  il^eif  chiefly  upon,  the  soft,  puli)y,  vascular  fibro-carti- 
lage  between  the  cjjiphysis  aud  the  shaft  of  a  bone.  This  substaiict',  uhich  jierforms 
a  must  iui|K)rtant  rolu  in  the  growth  of  bono,  dues  not  entirely  dis(i|niear  until  the 
completion  of  tiie  ossilie  process,  about  the  close  of  the  twenty-fourth  year.  Its 
main  object  seems  to  be  twofold  ;  first,  to  serve  as  a  bond  of  connection,  and,  sec- 
ondly, to  assist  in  maintaining  the  circulation  in  the  two  pieces  of  bone  lietween 
which  it  is  situated. 

Epiphysitis  is  essentially  a  disease  of  early  life,  the  preat  majority  of  capes  occurring 
before  the  tenth  year.  Althougli  occasiunully  iutsing  spcuitjineously,  it  is  ordinnril}* 
caused  either  by  supjiression  of  the  cutaneouB  perspiration  or  by  extcrnnl  injury,  as 
a  6|)rain,  lilow,  or  ci>ritusion.  Childreii  of  a  strumous,,  scorbutic,  or  syphilitic  taint 
of  the  system,  ill-fed,  pale  ami  anemic,  are  its  most  ci»minon  subjects.  Sometimes 
it  wiiuld  seem  to  have  a  rheumatic  origin.  The  attack  may  Ik;  primary,  Iteginning 
ill  the  epiphysarv  structujc,  but  this  is  niiusnal.  In  the  gieat  mnjority  of  eases  it 
is,  ns  already  stated,  ])ri)[i:igiited  from  the  neigliboring  itssnes.  However  this  niay 
be,  tlie  att'eetion  is  generally  of  an  acute  character,  niid  runs  its  course  with  extra- 
ordinary ra|)!dity  and  vmk'nce. 

The  pieces  of  the  skeleton  which  fire  most  liable  to  snlTer  arc  the  femur,  tibia,  hn- 
merusj  ulna,  and  railims,  the  relative  frequency  being  in  the  order  here  state<l.  Of 
13  cases  observed  by  Iir.  Klose,  ^  atfeete*!  the  femur  at  the  knee,  and  4  the  tibia,  of 
which  3  involved  the  superior  epipliysis.  From  the  fact  that  so  many  cases  of  this 
disease  were  observed  by  one  surgeon,  it  may  be  inferred  that  it  is  very  frequent  in 
Germany;  in  this  eountr}-,  on  the  eoutrstry,  it  is  very  nucommoQ,  or,  if  not  uncom- 
mon, it  has  not  liitherto  lieen  accurately  discriminated. 

The  approach  of  tlie  disease  is  genernlly  aiuinnneed  by  febrile  distnrbtUM'e,  if  not 
by  a  severe  rigor,  and  by  violent  |)niii,  often  aftparently  of  a  rhenmatic  nsiture,  in  the 
situation  of  an  epiphysis,  in  the  immediate  vicinity  of  a  joint.  The  affected  part, 
hot  and  tender,  pits  on  [(ressiirc,  but,  exce[>t  in  rare  cases,  th(':re  is,  as  yet',  no  decidtnl 
redness  of  the  skin.  The  contiguous  joint,  wliich  always  participates  in  the  raorl»id 
action  even  at  an  early  period  of  tlie  attjtck,  is  etitf,  semiflexed,  and  exquisitely 
sensitive  ui)on  the  slightest  motion.  In  the  more  severe  cases,  there  are  cord-like 
indurations  lielow  the  affected  snrfaee,  evidently  caused  by  Inthimed  veins  an<l  lym- 
phatic vessels;  and.  if  .in  exploring  needle  be  introduced,  it  will  be  found  that  the 
bone  is  roiigliened  and  separated  from  the  periosteum  by  a  tliin,  turbid  fltiid.  If  the 
disease  be  not  clieckorl,  it  will  gr.ndnally  run  into  suppurtition ;  the  mntler  is  <lee]>- 
seated,  aud,  imless  promptly  evaiinited,  will  difl'iise  itself  extensively  among  the 
surrounding  structures,  sepamling  them  from  each  other,  and  thus  occasioning  irre- 
parable miselnel'.  Finally,  the  eonneeting  medium  is  cumpletel)'  dcstmyed,  and  the 
ends  of  the  two  pieces  of  bone  may  be  seen  and  felt  beneath  the  skin  as  in  .a  cnm- 
mon  fracture.  The  local  aud  constitutional  symptams  are  jiroportiiiuafely  severe. 
The  pain  and  swelling  are  excessive,  the  surface  is  covered  by  an  cryHlpelatons  blush, 
the  limb  is  perfectly  useless,  and  the  system  is  exhausted  hy  lieetic  irritation  and 
profuse  sweats. 

The  diagnosis  of  epiphysitis  is  generally  environed  with  difficulty.  The  affections 
with  which  it  is  most  liable  to  be  confounded  are  periostitis,  osteitis,  ami  medidlitis. 
from  winch  it  is  often  impossible  to  se[>arate  it,  esi>ecially  in  its  earlier  stages.  When 
the  epij>h\  sary  fibro-cartilage  has  lieen  completely  destroyed,  the  preternatvjral  mo- 
bility, crepitation,  and  displacement  of  the  extremities  of  the  bone  will  suflicientl^' 
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indicate  the  true  iiatiue  uf  the  coin|>tnint.     An  error  of  tlingnosi*  is  theIea<tob( 
regretted,  because  llie  treaUntut  of  tbese  different  maladies  is  esseutially  similar. 

If  the  patient  dies  in  llie  sceoud  stage  of  the  disease,  the  ends  of  tbe  Iwue  wiUbt 
found  to  be  sotl  and  spongy,  and  soiiked  in  thin,  ieliorous  matter,  tUe  line  of  ilcmar* 
cation  between  tlieni  being  indicated  by  a  deep  groove.  The  muscles  arc  of  a  Atii, 
bi"0wiii.-ih  color,  isolated,  and  marked  by  little  blaekish  «lot8  of  blnod  and  juih.  Tbe 
veins,  large  ns  well  as  small,  are  ohlileratetl,  aud  occupied  by  haid  coagnla.  Tl» 
contigtious  joint  contains  serum  aud  pbiMnia,  but  only  in  ver}'  small  quantity;  for,  m 
yet,  its  structures  are  not  seiiousl^-  injured.  When  the  morbid  action  has  reacbtd 
its  maximum,  the  contents  of  the  abscess  are  intenningleiJ  with  clotted  blood;  ibt 
connecting  bouil  at  the  epijyhysi.s  is  completely  annihilate<l ;  the  shaft  of  the  Ixrne 
for  a  considerable  distance  is  necrotic,  denuded  of  pcnosteum,  bathed  in  pii»,  aol 
of  a  dark,  black,  or  grayish  color;  the  medullary  canal  everywhere  cxhibita  tracwof 
hieh  intlammation,  with  cuihealthy-hioking  txudaticm  and  u  tendency  io  supjanation; 
and  the  neighboring  joint,  filled  with  pus,  is  extensively  disorganized,  the  cartilagi- 
nous incrustations  being  broken  down  and  the  ligaments  partially  destroyed. 

The  prognosis  of  the  disease  nmy  be  gathered  from  its  clinical  history.  If  tJi» 
milder  cases  occasionally  get  uell,  ilif  more  severe  must,  of  ncceKsity,  be  Dearly 
always  fatal;  or,  if  not  fatal,  followed  by  htss  of  limb.  The  great  danger  is  from 
erysipelas,  pyemia,  exhnnstioii,  and  hectic  irritation.  Recovery  seldom  occurs  wilt 
out  partial  anchylosis  of  the  contiguous  joint,  and  a  slight  ari'est  of  devehijauejil 
of  the  aliccted  limb,  below  the  ei-«|»liysis,  the  latter  of  which,  as  it  )K>s4esses  aa  iiidfr 
pendent  vitality,  continues  its  accnst«mied  growth. 

The  treatinitit  nmst  be  conducteil  ujxm  the  same  general  principles  as  in  pcriofttitis, 
osteitis,  and  mcdullitis;  by  rest  and  elevation  of  tlie  part,  anodyne  and  lead  lotioo*, 
tincture  of  ii.Hline,  leeches,  and,  al>ove  all,  earlj'  and  free  incisions,  the  knife  Wiog 
carried  down  to  the  surface  of  the  bone.  The  system  is  sui)port<>d  with  opium,  imij, 
quinine,  aud  milk  punch.  In  the  worst  cases  amputation  alone  holds  out  any  hope 
of  saving  life. 


BECT.  V. — 08TETTT8. 

Osteitis  is  a  very  common  occurrence,  csjieeially  in  carl}'  life,  owing,  doubtlcitA,  to 
tbe  great  vascularity  of  the  osseous  tissue  at  that  period  rendering  it  more  so*- 
ce|)tible  of  disease  than  in  old  age,  when  many  of  the  acsscIs  shrink  and  di>>aii|icar. 
It  may  be  primitive  or  consecutive,  acute  or  chronic  ;  and  in  either  event  it  may  bf 
limited  to  a  particular  portion  of  .aJ>one,  or  pervade  its  entire  length  and  breadtb, 
although  this  is  luiusual.  The  spongy  tissue  sufli-rs  more  frequently  than  the  com- 
pact ;  ;ind  what  is  reiuurkabk*  is  that  in  the  first  the  disease  of\en  passes  into  ulwr»- 
tion,  while,  in  the  latter  it  more  freijucntly  cansos  necrosis,  or  mortification.  thct«o 
structures  being  evidently  endfuvcfl  with  ditfcrent  powers  of  resisting  the  etfects  of 
inltammation.  The  jiieces  most  liable  to  be  athcted  are  those  which  are  naturally  th« 
Icaxt  covereil  by  sf)ft  stdistance  ,  as  the  tibi.t,  fibula,  ulna,  clavicle,  and  frontiU  bonr. 
Tbe  disease  is  genera ll}'  slow  in  its  progress,  and  a  considerable  period  may,  there- 
fore, elapse  before  there  is  any  very  api)reciable  alteration  of  tissue.  Cases,  however, 
occur,  where  it  proceeds  with  immense  and  overwhelming  rapidity,  Buppumtion. 
ulceration,  and  even  mortification  appearing  in  less  than  fortj- -eight  honra  from  tlw 
connnencement  of  the  attack. 

If  a  bone  affected  with  inlbmiinatlon  be  carefully  examined,  it  will  he  found  to 
exhibit  several  important  stt'uclural  changes  of  gre.'it  interest.  At  first  it  is  simply 
cnlnrgcd,  although  less  so  than  is  usually'  imagined,  because  much  of  what  a|»p«'aM 
to  be  an  increase  of  volume  is  due  rather  to  swelling  of  the  periosteum  than  to  MJ 
actual  expansion  of  the  osseous  tissue  itself.  Gradually  the  affected  bone  lo«e«iU 
density,  becoming  solleued,  and  infiltrated  with  sanguinolcnt  fluid,  of  a  sero-plMtic 
nature,  and  assuming  a  bright  reddish  hue,  the  capillaries  being  very  numi'miis 
turgi<l,  and  distinct.  As  the  disease  advances,  the  osseous  libres  separate  from  ne\> 
other,  and  Die  vvideuefl  intervals  are  immediately  filled  with  inllan^matory  deposits 
often  intermingled  with  little  clots  of  pure  blood.  These  alterations  are  alwurs 
attended  by  an  absorption  of  earthy  matter,  which  has  the  effect  of  rendering  tl" 
bone  Itoth  soft  and  spongy,  at  the  same  time  that  it  causes  an  actual  diminution  of 
its  weight.  The  laraellie  of  the  comjjaet  substance  are  resolved,  as  it  were,  into  tbvir 
primitive  distinctness,  the  Haversian  canals  are  greatly  enlarged,  and  the  cells  of  the 
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ireolar  texture  are  remarkably  rartffjcf].  WUcn  the  disease  has  reacljecl  its  maxiimmi, 
ilie  osseous  tissue  is  frequentlj-  so  soft,  as  In  lie  easily  bent  and  cut.  When  the 
nflanimation  is  superficial,  aUcrting  tlie  otitci-  layers  of  a  bone,  it  always  proiuptlj 
fcxtcndrt  to  the  periosteum,  uliieh,  in  consequence,  beconies  red,  swollen,  and  infil- 
irated  with  serous  and  plastic  matler.  IC,  on  the  other  hand,  Ihe  iinicr  structure  ia 
involved,  the  endostcuni  ia  sure  to  eufl'er,  assuming  a  discolored,  bloodshot  appear- 
ance, while  the  adipose  matter  is  eitlier  rapidly  ubsorbcd,  or  eouverted  into  a  soil 
dittluent  mass,  of  a  light  reddish  hue,  and  of  a  peculiarly  fetid  character.  When  the 
fiiflainraation  of  the  bone  is  at  all  extensive,  both  periosteum  and  endot-teura  partici- 
pate in  the  morbitl  action,  and  it  is  in  these  cases,  more  especially,  that,  tlie  circula- 
fion  l>ei»g  cut  off  by  tibrinous  exudation,  necrosis  is  liable  to  arise. 
Osteitis  may  terminate  in  resolution,  tlie  morbid  phenomena  gradually  disappear- 
big,  and  the  affected  structures  regaining  their  primiti%e  texture;  or  the  disease  may 
■MK,  and  the  bone  becume  iiulurated  and  enlarged  by  interstitial  osseous  deposits; 
Hhlaiitly,  the  indanunalion  uiny  jiass  into  su|)pnration,  ulceration,  softening,  or  mor- 
nfieation,  the  results  resembling  those  of  iiifls\mmiition  of  the  soft  parts.  It  is  seldom 
Uiut  u  bono,  after  having  been  indained  fur  any  Joiglh  of  time,  will  not,  upou  recovery, 


Fig.  334. 


Uypertropby  of  tb«  Tibis  from  InflnminstloD. 

main  somewhat  hypertrot»hied,  or  larger  and  harder  than  it  was  before  the  attack, 
illustrated  in  fig.  H84.  It  is,  in  fact,  nature's  mode  of  cure,  the  process  which  she 
ploys  for  repairing  the  mischief  committed  by  the  disease. 
^  The  cau!<cs  of  osteitis  are  either  traumatic  or  constitutional,  the  former  consisting 
of  injuries  inflicted  in  surgical  operations,  fractures,  contusions,  and  wounds,  espe- 
cially gunshot  and  punctured,  and  the  latter  of  a  syphilitic,  strumous,  scorbutic, 
nieutnatic,  or  gout^'  taint  of  the  system,  togetlier  with  the  operation  of  cold.  The 
fliscase  may  begin  directly  in  the  osseous  tissue,  or  this  may  be  Jtivolved  seeuiularily, 
l^om  extension  of  the  disease  from  the  surrounding  parts.     Thus,  in  dislocations, 

fiarticularly  compound,  and  also  in  simple  (tislocations  of  the  larger  Innge-joints,  as 
he  elbow  and  knee,  the  iuHammntion  consequent  upon  the  accident  is  nearly  always 
pommnnicaled  to  the  contiguous  extremities  of  the  bones,  rendering  them  soft  nnd 
brittle,  and  liable  to  give  wjiy  under  the  slightest  influences.  In  like  manner  the 
periosteum   often   becomes  the  propngsitor  of  the  morl>id  action;    for,  although,  in 

8|enernl,  tliis  membrane  serves  to  ward  off  disease,  forming  n  k'nd  of  wall  between 
he  eoft  stnntUTCs  and  the  bones,  3-et  this  bnrricr  ia  not  unfr-qnently  overleaped, 
knd  inflammation  kindled  up  in  the  very  centre  of  these  pieces.     A  great  similant^' 
ts  thus  found  to  exist  between  the  bones,  periosteum,  and  endosteum,  on  the  one 
"  and.  and  the  lung«,  pleura,  and  broncliial  mucous  membrane,  on  the  other,  expe- 
ence  having  proved  that  distase  cannot  be  present  in  an^'  eunsiilerable  degree, 
r  for  any  length  nf  time,  in  any  one  of  these  component  elements  ivitlmut  being 
ropagated  to  tlie  rest,  which  subsequently  have  often  to  bear  the  chief  brunt  of  the 
_icite<l  .action. 

The  syvtiitnmg  of  osteitis  Iwar  a  great  resemblance  to  those  of  periostitis  and 
pndosteitis,  and.  therefore,  the  most  adroit  diagnostician  often  finds  it  difficult  to 
jSisorimiuate  correctly  between  them.  I'rnctically,  an  error  of  this  kind  is  of  no 
■peeial  moment,  as  the  treatment  is  essentially  similar  in  the  three  affections,  but  as 
pt  matter  of  science  it  is  very  desirable  in  every  instance  to  ascertain,  if  possible,  in 
what  structure  the  disease  is  locateil,  or,  if  all  are  implicated,  in  what  degree.  There 
Is  really,  however,  no  one  sj-mptom,  or  grou|)  of  phenomena,  upon  w  liscb  the  least  reli- 
^ice  can  be  jilaced  in  this  respect.  It  may  be  said  that  the  pain  in  osteitis  is  more 
iitensc,  auoiiizing,  nnd  dee|>seated  than  in  infl;immation  of  the  periosteum  and 
>ndostenm,  and  yet  this  is  so  only  as  a  general  rule  ;  in  ninuy  cases  the  dilP-rence  is 
,00  sliglit  to  be  appreciable.  The  same  is  true  in  regard  lf>  the  swelling  of  tlie 
K>ft  parts,  and  the  constitutional  disorders,  which  are  often  very  great  in  all  these 
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afTeotions,  but,  as  Ihey  do  not  possess  any  distinctive  features,  are  of  iio  value  h  a 
diagnostic  point  of  view. 

Acute  osteitis  is  geiicrnlly  attended  by  the  same  symptoms  as  acute  inflanicoatiun 
of  the  soft  structures.  The  pain  is  excruciating,  the  part  feeling  as  if  it  wew  lorn, 
or  bored,  or  as  if  insects  were  feeding  upon  it ;  it  is  (leefHseated,  more  or  lew  rir- 
cumscribcd,  and  increased  by  motion,  pressure,  and  damp  states  of  the  atmospkre; 
it  is  also  usually  more  violent  at  night  when  the  patient  becomes  warm  in  M, 
especially  when  it  reroguizes  a  constitutional  origin.  The  swelling  is  extensive, 
firm,  and  almost  inelastic,  pitting,  perhaps,  after  a  time,  under  the  application  of  the 
finger;  the  skin  has  a  gloss^v,  shining  appearance;  and  there  is  intense  heat  of  the 
surface,  conjoinetl,  in  most  cases,  with  an  erysipelatous  blush.  The  constitution 
sympathizing  powerfully  with  the  local  disorder,  there  is  high  fever,  with  excessire 
thirst,  a  full,  bounding  pnlsc,  and  great  dryness  of  skin,  with  all  the  minor  phe- 
nomena of  general  incited  action.  If  the  disease  is  not  promptly  rest rain*<l,  the 
soft  parts  suppurate,  the  event  being  announced  by  rigors  and  delirium,  followed  by 
copious  sweats. 

Although  acute  osteitis  is  seldom  dangerous,  it  may,  nevertheless,  occasionslly 
prove  fatal,  es|>ecially  if  it  Iw  extensive,  or  comjilicated  with  other  maladies,  hy  the 
induction  of  erysipelas,  pyemia,  or  constitutional  irritation.  Such  an  event  will  be 
most  likely  to  happen  in  young  scrofulous  subjects,  or  in  persons  worn  oni  by 
sj-philis.  The  disease  often  terminates  in  serious  and  irremediable  structural  dis- 
order of  the  affecte<l  part,  as  softening,  caries,  and  necrosis,  requiring  important 
operations,  themselves  frequently  a  source  of  much  risk.  Recovery,  in  any  e«nt, 
is  generally  extremely  tedious. 

The  symptoms  of  chronic  osteitis  are  usually  well  marked.  The  bone  is  the  «tl 
of  more  or  less  pain,  circumscribed,  increased  by  motion  and  pressure,  and  aggn- 
vated  at  night,  often  depriving  the  patieut  of  sleep  and  appetite.  Enlarg*>iiK-nt  of 
the  atlected  part,  with  swelling  and  iudur.ition  of  the  overlying  tissues,  is  coitimonly 
a  prominent  phenomenon.  Eventually  suppuration  occurs,  followed  by  the  formation 
of  sinuses,  difllcult  to  heal,  and  the  seat  of  a  constant  discharge  of  thin,  ichoron*, 
sanious,'or  unhealthy  matter,  occasionally  mixed  ivilh  osseous  jjarticlea.  The  c<in- 
stitution  frequently  syrajjathizes  with  the  local  disorder,  as  indicated  by  the  pallor 
of  the  countenance,  the  grailurd  emaciation,  and  other  evidences  of  failing  powiT. 

Trraiment. — The  most  important  elements  in  the  treatment  of  osteitis  are  bleed- 
ing, tartar  emetic,  purgatives,  calomel,  and  opium,  with  perfect  vest  both  of  the 
part  and  body.  The  prompt  abstraction  of  blood  by  the  lancet,  or  by  leecLes  from 
the  affected  structures,  generally  proves  of  marked  benefit  in  abridging  suffering 
and  limiting  morbid  action.  Calomel  is  given  as  soon  as  the  patient  has  bet'ii 
properly  depleted,  and  is  steadily  continued  until  gentle  ptyalism  is  induced.  There 
is  no  remedy  which  exerts  so  powerftd  and  controlling  an  influence  over  innanirn.ition 
of  bone  as  this ;  and,  although  it  should  not  be  useil  causelessly,  or  without  <lu« 
precaution,  there  are  few  cases  to  which  it  is  not  applicable.  To  prevent  it  from 
running  off  by  the  IkhvcIs,  and,  at  the  same  time,  to  mitigate  the  excessive  penvml 
and  local  distress,  it  should  be  administered  in  combination  %vith  large  do«es  of 
opium,  repeated  as  frequently  as  llie  exigencies  of  the  case  may  seem  to  require. 

The  liest  local  remedies,  apart  from  leeches,  are  warm  anodyne  fomentations,  light, 
medicated  cataplasms,  dilute  tincture  of  iodine,  and  blisters,  the  latter  beinc  applieil 
in  such  a  manner  as  to  cover  in  the  whole  of  the  affected  surface,  and  allowed  to 
remain  on  vmtil  thorough  vesication  has  been  produced.  If  matter  form,  or  even  if 
there  Ix'  merely  great  tension,  the  knife  must  be  used,  the  incisions  being  long  ami 
deep,  extending  down  to  the  very  surface  of  tlie  bone.  Without  such  an  exfK!<lient, 
relief  is  impossiMe.  If  the  pus  be  allowed  to  accumulate,  it  will  be  sure  to  burnifi 
insinuating  itself  I'reely  among  the  muscles,  and,  perhaps,  even  between  the  perios- 
teum and  l)one,  thereby  delachiug  these  parts  from  each  other,  and  thus  iDilnciBe 
extensive  necrosis.  What  is  done,  in  such  u  condition,  for  the  soft,  structures,  shi'iiMf 
on  the  same  [uiiiciple,  be  done  for  the  osseous.  No  surgeon  hesitates  wlicti  lliere 
is  confined  pus,  rdong  with  great  pain,  tension,  and  swelling,  to  use  the  knife,  ninkiiu 
long  and  deep  incislous  to  give  vent  to  the  efTuscd  fluiil.  Why  should  not  a  similar 
practice  be  adopted  in  snjjpnrative  osteitis?  Here  the  matter  is  literally  imjiiis-oiie'l. 
and  can  only  be  reached  witli  the  tn-phiiie.  With  a  small  instrument  the  \mw  i* 
perforated  at  one  or  more  points,  followeil  by  instantaneous  relief,  and  the  pirven- 
tion  of  further  inflammation,  caries,  and  necrosis.    This  mode  of  treatment,  in  civry 
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ipfft  80  ralioiiiil  aiul  cilictivc,  wns  oiigiiuilly  brought  before  the  notifc  uf  the 
pruliL'Ssion  in  this  country,  in  tlie  latter  [lart  of  the  last  century,  by  tiie  late  L'rofossor 
Nathan  Smitli,ol'  New  l[iiveii,  and  is  one  of  tlie  most  valuable  of  the  nuiuy  jiratlienl 
suggestions  tuade  by  that  ilistingnished  surgeon.  An  exeellent  paper,  neeoni|iauieil 
by  the  details  of  four  eases  illustrative  of  the  beDclieial  edeels  of  tlie  opcratioji,  was 
published  by  his  son,  Dr.  T.  Murveii  i^iiiilh,  in  tlie  Anientau  Journal  of  llie  Medieul 
Sciences  for  1838.  In  everj-  uue  of  these  eases  itiaUer  ilowed  freely  IVuni  the  bone, 
although  only  a  few  days  had  elajwed  from  the  comnu-uceinent  of  tiie  attack. 

In  elironie  osteitis  the  chief  depeudeuee  iss  upon  alterants,  imrpativcs,  and  cfjiinter- 
irritalion,  of  which  the  best  ftutii  is  an  issue  made  with  the  hot  iron  as  lu-ar  as 
possible  to  the  seat  of  the  disease.  A  free  discharjfe  sliuuld  bo  estabUHJied  and 
steadily  maintained  nntil  the  morbid  action  is  effectually  broken  up.  The  most 
reliable  internal  remedy  is  iodide  of  potassium  in  unifm  with  mercury,  carried,  in 
obstinate  cases,  to  gentle  and  somewimt  persistent  ptyalism.  Such  a  course  is  par- 
ticularly indicate*!  in  syiibilitic  ustt^itis,  but  is  hardly  less  beucQcial  in  the  rheumatic, 
gonty,  and  strumous  varieties  of  the  malarly. 


SECT.  VI. — srPPVRATION  AND  ABSCESS. 

Suppuration  of  the  external  surface  of  bone  is  a  very  common  occurrence,  and 
may  arise  from  various  causes,  as  fracture  and  other  externa!  injury,  or  a  syphilitic 
tAint  of  the  system.  As  the  morbid  action,  however,  which  precedes  and  accom- 
panies the  suppuration,  is  usually  a.ssociated  with  infiamniation  of  the  |>eriosteum,  it 
is  difticult,  in  most  cases,  to  dcterttiine  which  structure  is  really  the  source  of  the 
purulent  matter.  When  the  osteitis  is  of  long  standing,  or  characterized  by  inor- 
dinate severity,  the  pus  is  oecasiouall^y  ditTuwed  through  the  pro|)er  substance  of  the 
bone,  but  such  an  oeetirrence  can  only  ha[>pen  iu  llie  event  of  the  osseous  tissue 
having  undergone  previous  softening,  the  removaJ  of  the  eartliy  nntter  being  fol- 
lowed by  the  formation  of  cells  or  cavities  for  (he  lodgment  of  the  llui<l.  If  a 
vertical  section  be  mad*'  of  a  long  bone,  as  the  tibia,  in  an  advanced  state  of  inflam- 
mation, it  will  be  found  tliat  the  pusi,  ]>resenting  itself  in  small  globules,  will  be 
scattered  both  through  tlie  Haversian  canals  and  the  cells  of  the  areolar  su]>slaiice, 
no  disposition  being  manifested  in  the  little  depots  to  arrange  themselves  into 
abscesses.  The  internu'diale  structure  is  of  a  reddish  color,  tilled  witli  libriuous 
exudation,  and  so  soft  as  to  hti  easil}"  divided  with  the  knife.  This  punctiform 
variety  of  suppurati<jn  is  seldom  so  cons[)icuous  as  in  inflamruation  of  bone  compli- 
cated with  endosteitis. 

Abscess  of  bone,  distinct,  circumscribed, and  well  defined,  such  as  is  seen  in  phlegmo- 
nous suppuration  of  the  soft  [>arts,  is  a  very  uncumiuon  aflfection.  The  formation  gene- 
rally takes  [ilaee  slowly,  an  uiiUMUal  <le- 


gree  of  chronic'ity  being  one  of  its 
natural  concomitants.  The  most  fre- 
quent seat  of  the  disease  is  the  head  of 
the  tibia,  as  seen  in  tig.  3.3."), or  the  liead 
and  lower  extremity  of  that  bone,  the 
expanded  and  rarehed  tissue  of  which 
is  peculiarly  well  ada])ted  to  sucli  an 
occurrence.  The  alwress  ranges  in  size 
from  that  of  a  pexi  to  that  of  a  pigeon's 
egg;  is  generally  solitary';  is  lined  by 
a  thin,  although  distinct,  membrane; 
and  is  occupied  by  a  dark-colored,  ill- 
elalK)rated  pus,  more  or  less  fetid,  and 
interiniiifrleil  with  aplastic  matter  or 
curth"  tlakes  similar  to  those  obseni'ed 
in  strumous  pns.  The  surrounding 
tissues  are  softened,  conpestcd,  and  in- 
filtrated ivith  sero-sanguiuolent  fluid. 
The  manner  in  wliieli  the  abscess  ter- 
tniuates  is  variable;  when  seated  near 
the  extremity  of  a  bone,  it  sometimes 
manifests  a'disposilion  to  discharge 
its  contents  into  the  contiguous  joint; 
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fit  other  times,  and  more  generally,  it  mnintiiins  il8  position,  l»ecoming  as  it  ircre 
encysted  by  a  deposit  of  new  hone  around  it,  as  delineated  in  tig.  '6'.ii\.  Fiually,  ioi 
third  class  of  cases,  the  matter  coutiijues  to  accmnulfltc,  appaietitly,  for  n  long  time, 
and,  pressing  upon  t!ie  osseous  liissiie  in  every  direction,  gradually  expamU  llie  liooe 
into  a  large  shell,  capalilc  of  holding  several  ounces,  and  so  thin  au«l  soft  as  tube 
belli  and  cut  like  cartilage. 

The  si/mpfonix  deiiotive  of  the  formation  of  pns  are  usually  such  as  v]- 
tills  event  in  the  other  tissues,  only  that  the  local  sutrering  is  generally  i. 
intcus<',  especiidly  if  the  matter  has  no  free  vent.     The  existence  of  ab&ce»s  iu  tits 
interior  of  a  lione  is  indicated  liy  a  dull,  gnawing,  hcav}'  pain,  circumscribed,  iicc|Ki 
seated,  remittent,  ajid  more  like  a  violent  toothache  than  auytliing  else  to  wliidi 
can  be  comiiared.     In  many  cases  it  is  of  a  throbbing,  boring,  tearing,  or.lancihati 
nature.     It  is  always  worse  at  night  than  in  the  day,  and  is  usually. so .inteiiw 
exhausting  as  to  make  serioHS  inroads  upon  the  general  health,  the  patient  «: 
becoming  wan,  sallow,  and  hectic.     Occasionally  the  pain  comjtletely  intermits,  tl 
parts  being  wholly  free  from  sulfering  for  many  hours,  and  even  days  together;  mo 
generally,  however,  it  is  coutimied  with  partial  remissions.     The  soft  sti-uclnres, 
the  seat  of  the  abscess,  are  always  exquisitely  tender,  e8]>eciidly  at  one  particular 
spot  directly  over  the  matter,  more  or  less  luracfied,  glazed,  and  a-dematous,  often 
pitting  on  pressure.     The  formation  of  matter  is  generally  announced  by  rigo 
alteriKitiug  with  flushes  of  licat;  and  similar  attacks  are  very  coninion  during tl 
progress  of  tlic  rliseasc,  particularly  in  the  early  part  of  the  night,  the  body 
usually  drenched  towards  morning  with  acid,  offensive  jK-rspiration. 

Although  the  symptoms  of  ab^€ess  are  generally  well  marked,  3'ot,  as  theynui 
bo  simulnied  by  other  diseases,  they  cannot  be  said  to  be  characteristic.  The  pril 
cipal  atfections  with  which  they  are  liable  to  Ik?  confounded  are  necrosis  and  dei)t>sil 
of  new  bony  mailer,  compressing  and  irritating  the  i)arts  so  as  to  keep  up  iute 
pain  and  tenderuess,  similar  to  what  is  produced  by  collections  of  pus  in  the 
structures.  Fortunately,  accuracy'  of  diagnosis  is  of  little  consetiuer.ce  in  these  cas 
as  the  treatment  is  essentially  the  same,  whether  the  83'mptoni8  arise  from  abs< 
the  ioilgmcnt  of  doa<l  bone,  or  interstitial  Osseous  deposits.  The  discriniinati 
between  abscess  and  neuralgia,  which  often  closely  imitate  each  other,  is  of  hid 
importance,  on  account  of  the  diifereiuc  of  treatment,  but,  so  far  as  I  know,  tberoai 
no  diagnostic  signs  by  which  the  distinction  can  be  etfected. 

The  treatment  of  abscess  of  the  osseous  tissue  is  by  efficient  evacuation  with  t 
trephine.     In  no  other  manner  can  the  pent-up  duid  be  reached.     The  operation 

not  always  so  easy  as  might  at  first  be  imagined,  owiug 

Fig.  3S7.  the  excessive  firmness  of  the  affected  bone,  in  consoquem 

of  interstitial  deposits,  which  often  give  it  the  closcii 

^_i^^^^A^^^^^^     and  <lensity  of  ivory.     The  best  instrument  is  a  coraan 

^^^^^^^^^^^^^^^     trephine,  tig  337,  from  three  to  four  lines  in  diameter,  wit 

^^^^^^^^^^^^^"^     sharp,  well-set  teeth,  and  flute<l  on  the  surface,  so  as  t( 

C  make  a  wi<le  track.     Tlie  surgeon,  taking  the  site  of  p»il 

■J  and  swelling,  or  the  "tender  sjiot,"  as  his  guide  to  the* 

■1  of  the  abscess,  exposes  the  bone  bj-  a  free  incision,  citln 

H  ll  single,  T-like^  curvilinear,  or  crucial,  as  may  be  deem 

H  I  necessary,  and  then,  turning  aside  a  small  portion  of  ik?j 

H  gA  nsteum,  applies  the  instrument.     Its  arrival  at  the  uh& 

■  1^  is  generally  denoted  by  a  sudden  cessation  of  resislan 

■  F  and  by  the  escape  of  a  few   drops  of  pus  mingled  vi 

■  ^1  blood.     If  no  matter  is  fuuiul  after  sinking  the  instnunc 
I              I     I  ^°  ^  considerable  depth,  it  is  applied  at  some  other  \yoi 

■  ^f^^*  ill  the  vicinity  of  the  former,  in  the  hope  of  a  more  s 
"                         cessful  result,  for  it  is  often  quite  impossible,  in  these  c««i 

Trcphiue.  to  hit  the  precise  spot  Yl""r<J  tlic*  fluid  is  locatnl  in  a  (I 

or  even  a  second  attempt;  on  the  other  hand,  however,  1^1 
must  be  taken  not  to  make  too  many  perforations,  lest  the  bone  be  thereby  uiidiil!! 
weakened  or  suffer  other  injury.     Moreover,  it  is  not  to  be  inferred  by  any  mciu 
that,  ah.hougli  no  pus  has  Ih'cu  detected,  the  operation  will,  therefore,  l»e  n  fail" 
perhiij)s  the  instrument  may  have  come  in  contnct  with  a  smjill  secpiester.  lying! 
in  the  cellular  tissue  of  the  articular  extremity  of  the  bone,  and  by  rcmovii:  "* 
rapid  recovery  may  take  place;  or,  instead  of  this,  the  pain  aud  other  sy 
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may  have  bceu  occasioned  by  tlie  pressure  of  iiitt'isliiial  ik'posits,  and  the  excision 
of  a  disk  of  boue  may  atford  nlief  on  the  ijiincijjle  (jf  laking  oil'  tu iisiuii,  as  a  free 
iucisioa  does  iii  deep-seated,  inuideut  collcctioDS  in  the  buH  .stnirUues. 

The  abscess  having  been  openeLl,  the  cavity  is  waslied  out  witli  tiie  syringe,  as 
much  to  gel  rid  of  the  sawdust  a>i  Xu  clear  avva^"  pus  luul  stimulate  the  pyogenic  sac. 
A  narrow  tent  is  then  itiseited  ititu  tin-  bottom  of  the  (»|)etnng,  and  the  wound  gently 
suppiirteri  with  adhesive  strips,  the  arter-troatmeul  lieing  conducted  upon  strictly 
antiphlogistic  jirlnciples.  The  relief  from  tin'  operation  is  olYen  immediate,  ami 
there  is  no  class  of  cases  in  winch  t!)e  efforts  df  the  surgeon  are  generally  rewarded 
«ilh  more  unalloyed  satisfaction.  The  patient,  ti>rtiired  for  months  with  pain  and 
sleepless  nights,  is  suddenly  translated  from  tuKaent  into  Elysitim. 

The  credit  of  first  trephining  bone  for  the  relief  of  circumscribed  abscess  is  due  to 
Dr.  B.  B.  Simmons,  of  South  I'arotina,  l)y  whom  the  operation,  illustrated  by  the  de- 
tails of  several  characteristic  cnses,  was  fully  described  in  liS25.  Broratield,  of  Lon- 
*1on,  however,  had  pi'inlcd  out  its  necessity  in  his  work  on  Surgery  as  early  as  1  j"3. 
The  merit  of  generalizing  the  practice  is  uscially  ascribed  to  Sir  B.  C.  Brodic. 

SECT.  YII EROSION. 

Tins  condition  of  bone  is  altogether  ditferent  from  caries,  although  it  is  often  con- 
foanded  with  it;  nor  doi's  it,  in  auy  respect,  resemble  necrosis.  It  is  simply  a  wasting 
of  the  osseous  tissue,  imluced  by  the  force  of  steady  and  long-continued  pressure, 
practically,  it  is  of  little  interest,  except  in  so  far  that,  as  experience  has  abundantly 
proved,  when  the  exciting  cause  of  the  erosion  has  been  removed,  the  atlected  part, 
'tinlesa  too  greatly  injured,  is  Rusccptible  of  rc[mir  to  snch  an  extent  as  to  enable  it 
to  perform  its  accustomed  function  as  a  portion  of  the  skeleton. 

Three  processes  seem  to  be  necessary  to  the  production  of  this  lesion,  softening, 
absorption,  and  ju-essurc;  the  latter  acting  as  the  cxeitiug  cause.  Whether  the  soft- 
ening is  of  an  inflamuiatory  character,  or  the  result  merely  of  the  disintegration  of 
the  bone-corpuscles  and  the  ileposit  of  scro-olciginous  lUiid,  is  still  adiaiuiled  [loint, 
and  one,  indeed,  which,  in  thi-  existing  state  of  the  science,  cannot  be  determined. 
However  this  may  be,  a  certain  amuuut  of  softening  is  an  indispensable  ineliminary 
to  the  morbid  change, as,  witliout  it,  the  al)Sorljcnts  would  be  unable  to  perform  their 
part  of  the  work.  The  most  connuon  exciting  cause  is  aneurism;  but  erosion  of 
b«jne  may  also  l>c  produced  by  the  pressure  of  an  ordinary  tumor,  or  even  by  an  ac- 
cumulation of  pus,  as  is  exemjilined  in  chronic  abscess  of  the  spine,  chest,  head,  and 
Jiclvis,  Wlien  an  aneurism  is  luioight  into  contact  with  a  boue,  the  surface  of  the  sac 
contracts  firm  adhesions  to  it;  tlien  the  comiJact  layer  of  the  bone,  becoming  soft- 
eneil  by  the  jircssure  and  jvulsation  of  the  tumor,  gradually  diNnp[)ears,  and  thus  the 
niorbiti  action  progresses  until,  at  least  in  the  worst  cases,  the  piece  is  comjilclely 
perforated,  as  is  so  often  witneKsj-d  in  the  sternum,  ribs,  clavicle,  uud  l>odies  of  the 
dorsal  vertcbne  in  aneurism  of  the  thnracic  aorta.  In  uidSt  of  such  cases  the  sac 
in  immediate  contact  with  the  afftctud  bone  gives  way,  and  thus  allows  its  contents 
to  bathe  the  osseous  tissue. 

The  eroded  bone  has  a  rough,  granular  surface,  with  various  depressions  and  ele- 
vations, owinij  to  the  irregularity  of  the  absorption,  and,  in  the  dried  state,  looks 
very  much  as  if  it  had  been  gnawed  by  the  teeth  of  an  animal.  In  case  the  pressure 
is  relieved,  as  in  an  aneurism  cured  by  the  ligation  of  its  feeding  artery,  t!ie  bone 
gradually  assiunes  a  hind,  dense,  ivory-like  consistence,  the  surface  ultimately  be- 
comes completely  smooth  and  polished,,  and  the  areolnr  texture  is,  in  great  degree, 
if  not  wholly,  annihilatofl.  As  to  treatment,  tlie  only  thing  to  be  done  is  to  remove 
the  exciting' cause,  and,  as  this  is  seldom  practicable,  the  surgeon  is  literally  pow- 
erless. 

SECT.  Vin. CARrKS  OR  TJtCEEATION. 

Caries  is  a  disoasc  of  the  osseous  tissue,  strictly  analogous  to  ulceration  of  the 
soft  parts.     It  is  essentially  of  an  iiitl.immatory  type,  and  is  chameterized  by  an 
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substance,  tlio  afTecltil  tissiip  lieing  gradually  brokeu  down,  escavntod,  or  dostroypi, 
wliei'cas  ill  the  latter  it  retains  its  various  elements,  although  in  au  altercti  cumii. 
tion,  the  jirincipal  changes  consisting  in  congestion,  sol'tening,  antl  sjero-plaslic  iiilil- 
tration.  Tliero  arc  other  points  ol"  (litrerencc,  as  the  scat  of  the  two  diseases,  llic 
age  at  which  they  res[)ectively  occur,  and  the  nature  of  the  concoQiitaut  sevretiuiu, 
as  will  lie  rendered  evident  by  a  careful  study  of  the  subject. 

Caries  is  must  Ii.ibli>  to  occur  in  parts  of  the  skeleton  distinguished  by  the  flNih 
dance  of  their  areolar  tissue,  as  the  vertelirie,  the  skull,  the  stevmun,  the  innomiriiiie 
bones,  the  bones  of  the  carpus  and  the  tarsus,  and  the  articular  ends  of  the  loi 
l)ones,  especially  of  the  femur,  tibia,  and  hiiracrus.  The  couijjact  tissue  is  more 
frequently  the  seat  of  necrosis  than  of  caries;  indeed,  the  all'ection  cannot  otrur 
hen'  unless  this  tissue  has  previously  undergone  a  certain  degree  of  softening,  m  m 
to  prepare  it,  as  it  were,  for  the  disintegrating  process  which  characterizes  it. 

Young  persons  are  most  subject  to  caries,  particularly  children  under  ten  jiJirti^ 
of  age ;  it  is  sehloin  that  it  is  met  with  even  so  late  as  middle  life,  and  then  chiidy 
as  a  result  of  some  specific  taint  of  the  system,  more  esyjecially  the  syphilitic.  I  am 
not  aware  that  sex  t-xerts  any  material  influence  upon  its  production.  What  arc 
called  strumous  children  are  especially  oltnoxious  to  it,  and  this  circumstance,  of 
wliich  daily  observation  furnishes  abundant  evidence,  long  ago  created  a  doul't  iu 
my  mind  whether  cartes  is  not  really,  in  a  great  majority  of  cases,  of  a  syphllici 
nature.  The  more  I  examine  the  subject,  the  more  I  am  satisfied  of  the  truth  oft 
o[>inioa.  Most  of  the  children  that  come  under  ray  observation  with  tbJB  ilisease, 
it  occurs  in  the  spine,  tltc  bund,  foot,  antl  ends  of  the  long  bones,  present  all  t 
characteristic  features  of  the  inherited  form  of  that  affection ;  and  I  «ra  (piil«  su 
that  this  experience,  instead  of  being  {K'culiar  to  m^'sclf,  must  be  commoa  to 
intclligont  practitioners. 

The  exciting  vaitscx  of  CftHos  arc  of  two  kinds,  local  and  constitutional,  of  wbich 
the  latter  are  by  far  the  more  common  and  influenlial.  As  appertaining  to  the  firs! 
are  various  injuries,  as  blows,  kicks,  falls,  fractiirps,  coutusi<uis,  and  concussioin 
disturbing  the  circulati<jn  and  innervation  of  tlu'  osseous  tissue,  or  depriving  it 
its  fibrous  eoveriiig,  and  thus  nutdilyiiig  its  nutritive  action.  In  the  bones  of  tl 
foot,  especijiUy  those  of  the  tarsus,  the  dihea«e  is  sometimes  induced  by  the  jjenetrj- 
tion  of  a  foreign  body,  as  a  nail,  or  splinter  of  wood.  Tlie  sawing  of  the  boue*  in 
amputation  and  resection,  and  their  accidental  division  bj' sharp  instrumetitii,  am 
occasionally  followed  by  caries,  both  extensive  and  protracted. 

Among  the  iuternal  causes  of  caries  inn}-  Ite  cited  whatever  has  a  tendency  to 
iudttce  general  debility,  or  to  impoverish  the  fluids  and  solids,  and,  consequeully,  lo 
exhaust  the  constitution.  Ileuce  wc  may  place  at  the  head  of  the  list  severe  and 
protracted  courses  of  mercury,  the  operation  of  the  syphilitic  poison,  sciu-vy, 
scrofula,  pr(tfiise  losses  of  blood,  and  severe  attacks  of  dysentery,  diarrhcea,  typhou' 
fever,  juid  eruptive  diseases,  as  acarlaliiin,  measles,  and  suinlliK>x.  All  these  circum- 
stances are  capable  of  |irodiicing  ulceration  both  iu  the  skeleton  and  the  soft  parti» 
as  is  prove<l  by  the  numerous  sores  which  so  olU'U  arise  in  dilferent  regions  of  tli«. 
body,  08  the  sequela;  of  these  alfections,  and  which  it  is  usually  found  so  dilDuult 
cure. 

A  carious  bone  exhibits  marked  ditTeronces  in  its  appearances,  accordincr  to  lli# 
duration  of  the  disease  ami  the  nature  of  the  atlected  piece.  In  the  earlier  s.ta^«< 
the  osseous  tissue  is  merely  inflamed,  as  is  evinced  by  it*  vas- 
cular ajid  softened  condition  ;  its  spongy  texture  is  rarrfi«i» 
Olid  occujned  by  a  serous,  oily  HHi<l,  int«:rmixed  with  a  jtood 
deal  of  the  coloring  matter  of  the  bloud,  thus  giving  it  a  reddieb 
aspect.  It  may  be  cut  with  the  knife,  or  even  indentwl  witb 
the  finger,  especially  if  the  b<>ne  is  a  carpal  or  tarsal  one.  ondf 
upon  macerating  it,  the  water  soon  becomes  coverc"!  witli  « 
layer  of  fatty  matter.  Exjiosed  to  the  uir,  it  dries  with  dilB' 
eulty,  an<l  .issumes  a  pale,  yellowish  hue,  verging  slightly  "I*" 
greenish.  When  tlie  disea.<e  has  reached  its  more  lojifinwJ 
stages,  the  bone  is  found  to  be  excavated,  or  riddletl  with  cjvi 
ties,  of  varialile  size  and  shape,  as  in  fig.  3.HS,  sotnetiine&  lin*^' 
by  a  kind  of  pyogenic  membrane,  and  filled  with  thin,  saiiioii*» 
an<l  otl'ensive  matter,  without  any  of  the  characteristic  )irii(H'^ 
ties  of  laudable  pus.    Occasionally  small  frasinieuis  of  l«)iii'lie 
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loose  in  thuse  cnvlties,  nnal»le  to  escape  on  account  of  thfii-  rlis[iroportionf*tc  rlimen- 
Bions.  The  osseous  tissue  is  now  extremely  soft  and  liriltk,  lnvaking  down  readily 
under  the  finger;  it  is  still  more  porous  than  before,  and  i»  of  a  fjrayisU,  InvtwuiNh, 
or  blackish  color.  It  is  a|j[iarently  destitute  of  vessels,  and  yields  a  eoiisideridtle 
quantity  of  oil  on  maceration.  In  a  chiimieal  point  of  view,  the  only  notalile  diller* 
cnce  between  carious  an<I  healthy  hone  is  the  greater  amount  ot  cartilage  and  fitt  in 
the  former  than  in  the  hitter,  the  (|n:intity  of  cartilage  often  fonnhig  as  much  as 
thirty-seven  per  cent.,  while  ihe  amount  of  fat  is 
upwards  of  three.  This  quaiility  of  fat,  although 
much  greater  than  normal,  is  not  suJlicient  to  justify 
the  opinion  expressed  by  some  that  this  disease 
essentially  consists  in  adipose  degeneration  of  llic 
osseous  tissue. 

The  substance  immediately  around  the  softene<l 
I  and  disinte;j;rnted  structure  i-^  always  more  or  less 
inflamed,  red,  and  vaseular;  the  periosteum  is  thiek- 
cne'l,  sponjry,  and  injected;  and  the  cndosteiim  ex- 
hibits all  the  jihenoniena  of  active  participation  in 
the  <iiscnse.  The  CMm|»!K-L  lamella  has  often  a  worm- 
eaten  appearance,  and  it  is  not  nncommoii  to  find  it 
jmrtiftlly  incrusted  with  b(iny  matter.  The  adjacent 
feoft  parts  are  inflltrated  with  sero-plastic  matter,  indurated,  closely  matted  together, 
and  otherwise  alteiXMl.  In  aificidar  canes  tliere  is  always  more  or  less  involvement 
of  the  cartilages,  which  are  gradually  softened  and  disintegrated,  large  pieces  often 
coming  away  with  the  discharges,  as  in  fig.  'S39. 

The  ^ymjtlomg  of  caries  aie  itsnally  obscure,  especially  in  its  earlier  stages,  as 
there  is  no  line  of  tk-marcation  between  it  and  osteitis.  It  is  only  when  the  atft'ctinn 
has  terminated  in  suppuration,  uleeraliou  of  the  soft  parts,  as  in  tig.  'diO,  or  the  for- 
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Rnation  of  sinuses,  that  its  true  character  can  Iw  fully  made  out.  Prior  to  this  the 
nature  of  the  disorder  may  be  suspected,  Idit  cannot  bo  certainly  determined.  All 
the  8ym])toms,  ill  the  first  instance,  are  those  sitii[)ly  of  osteitis.  There  is  a  dull, 
heavy,  aching  pain,  whicli  appears  to  be  dce|)ly  seated  in  the  substance  of  the  bone, 
and  which  gradually  increases  in  extent  and  severity  with  tiie  progress  of  the  morbid 
action;  the  ])art  is  exquisitely  tender  to  tlie  touch;  the  skin  has  a  glazed,  re<Mish 
aspect;  and  there  is  marked  tumefaction,  parlicidarly  at  the  focus  of  tlie  inllamma- 
tion.  The  local  j>henomena  gnubiafly  augment  in  intensity,  the  pain  assumes  a 
throbbing  disposition,  the  swelling  becomes  more  jiointeil,  and  presently  the  loose, 
flabby  integument  gives  way  by  ulcerative  action,  thus  allowing  the  contents  of  tlio 
abscess,  for  such  in  fact  the  case  is,  to  drain  off.  Tlie  bone  thus  laid  bare  has  a 
foul,  eroded  a])pearance,  at  the  same  time  that  it  is  rough  and  so  soft  us  to  I>e  easily 
penetrated  with  the  probe. 

The  sinuses  lending  to  the  seat  f>f  the  disease  are  either  straight  or  tortuous,  and 
vary  in  length  from  a  ffw  lines  to  several  inches,  aceording  to  the  depth  i>f  the 
affected  bone.  and.  above  all,  the  [ihice  of  op»'niii<.i  of  the  abscess.  In  general  lliey  nre 
inulti])le,  and  have  sefiarate  onfice>*,  so  as  to  give  the  cutaneous  siirfaee  a  sievL'-like 
appearance.  In  chronic  cases  the  sinuses  are  lined  by  a  species  of  false  mrm'irnue, 
and  their  situation  is  indicated  l>y  a  raas.s  of  redilisFi  grnnulntious,  somevvhat 
maminillated  in  shape,  in  the  centre  of  wliich  the  npcrtnie  of  coininunu-ation  is 
generally  easily  <letecled  with  the  point  of  the  probe.     This  niiiple-shaped  body, 
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which  IB  often  entirely-  insensible,  and  almost  always  balhod  with  pus.  |>roJwt« 
consitlerabl}'  above  the  surrounding  level,  autl  is  of  great  diagnostic  value,  iis  it 
is  invariably  denotive  of  the  existeuce  of  cariuus  or  necrosed  bono.  The  Btuusts 
do  not  commonly  all  form  at  once ;  ])erha]>s  there  may  l>e  only  one  or  two  nl  the 
begiuning,  the  rest  l.>eing  superadiled  during  the  progress  of  tlie  disease,  or.  pc-rliiipe, 
as  one  closes  anotlier  apix-are.  However  ibis  01:13-  be,  tbe  parts  around  are  alwnj* 
more  or  less  indurated,  inflamed,  and  tender  on  pressure. 

The  discharge  is  commonly  of  a  thin,  ichorous,  sanious,  or  bloody  charader, 
loaded  with  earthy  matter,  more  or  less  fi!ti<l,  and  so  irritating  as  to  erode  llic  jiart* 
with  which  it  comes  in  contact.  It  iisuallj'  tarnishes  silver,  a  circumstance  which 
shows  that  it  contains  sulphuretted  hydrogen,  and  is  often  so  profuse  as  to  c&tue 
serious  cxbaustion.  The  earthy  matter,  which  is  easily  detected  by  its  gritty 
character,  by  rubbing  the  fluid  between  the  thumb  and  finger,  frequently  amounts  lo 
two  per  cent,  of  the  entire  discharge.  Sometimes  the  pus  is  of  a  laudable  natune, 
but  when  this  is  the  case  it  may  generally  be  assumed  that  it  is  furni!>licd  by  lb* 
adjacent  soft,  parts  rather  than  by  the  Ivoue  itself.  It  is  not  uucotumon  for  it  in 
contain  flakes  of  lymph,  the  debris  of  cellular  and  a]>oneurotic  substance,  and  eren 
consiflerable  fragments  of  bone  and  cartilage,  the  latter  being  most  apt  to  show 
themselves  when  the  sinus  penetrates  a  neighboring  joint. 

The  constitutional  disturbance  is  not  always  proix)rtionate,  so  far  as  can  be  judgjed, 
to  the  amount  of  the  local  disorganizatiou.  The  general  health  is  ofleti  but  little 
affected,  especially  iu  the  early  stages  of  the  disease;  by  degrees,  however,  it  begioi 
to  give  way,  and  ultimately  suffers  severely.  The  patient  loses  flesh  and  etronftb, 
the  countenance  is  wan  antl  pallid,  and  the  sleep  and  appetite  arc  destroyed.  If  the 
disease  is  at  all  extensive,  or  if,  even  when  it  trccupies  l>ut  a  small  compass,  it  ojieDS 
into  a  large  joint,  as,  for  example,  the  knee,  hectic  irritation  s<x>n  sets  in,  and,  maidag 
rapid  inroads  \i\wn  the  system,  speedily  reduces  the  vital  powers.  The  pain  is  uflea 
excruciating,  particularly  at  night  and  in  damp  states  of  the  atmosphere,  and  is  oa« 
of  the  principal  sources  of  exhaustion. 

The  diagnoifis  of  caries  can,  in  general,  be  determined  only  by  a  careful  coD' 
sideratioii  of  the  history  of  each  individual  case.  Until  ulceration  of  the  soft  \)nri* 
occurs,  the  nature  of  the  disease  must  almost  necessarily  retnaiu  an  enigma.  The  onir 
alTection  with  which  it  is  liable  to  be  confounded  is  necrosis,  but  from  thin  il 
may  usually  be  easily  distinguished,  before  the  skin  has  given  way,  by  the  com- 
paratively small  amount  of  tlic  attendant  pain,  as  well  as  by  the  lesser  dcgrf-e  of 
Constitutional  disturlmuce,  and  by  the  fact  that  caries  is  usually  met  with  in  the 
short  bones,  while  necrosis  mostly  occurs  iu  the  shnlls  of  the  long.  When  sinnsc? 
have  formed,  the  eye,  finger,  and  probe  are  usually*  be  able  to  deterniine  the  diag- 
nosis, by  the  appearance  and  feel  of  the  atfected  structure.  In  both  cases  the  bone 
is  roughened,  but  usually  much  more  so  in  necrosis  than  in  caries ;  in  the  former  it 
always  retains  its  original  consistence,  whereas  in  caries  it  is  so  much  softened  as  to 
be  readily  penetrated  by  the  probe.  Nothing  of  a  definite  character  can  l)e  learned 
from  the  nature  of  the  discharge,  since  it  is  nearly  identical  in  the  two  mulailie«. 
Occasionally  vaUiable  information  m.iy  be  obtained  from  a  consideration  of  ibfl 
exciting  cause.  Thus,  osteitis  from  syphilis  terminates  more  frequently  in  necrosis 
than  in  caries,  the  reverse  being  the  case  in  inflammation  dependent  upon  a  8corl)uUc 
or  strumous  taint  of  the  system.  To  this  statement,  however,  numerous  exceptioui 
occur,  and  the  dtitguosis  must,  therefore,  at  least  in  most  cases,  be  a  matter  of  time 
and  of  repeated  critical  examinations. 

The  pro(/nimx  of  caries  is  gcnerall}'  unfavorable,  a  spontaneous  cure,  altbongb 
not  impos^^iblo,  being  an  extrcnu'ly  uiKomnion  occurrence.  When  the  disease  is  of 
limitG<l  extent,  a  cure  may  often  be  promptly  eflected  by  operative  measures  directed 
against  the  atfccte*!  parts,  but  under  opposite  circumstances  nothing  short  of  mec' 
tion  or  amputation  holds  out  the  slightest  prosi>ect  of  relief.  In  many  canes  Vh« 
atfection  continues  for  3'cars,  apparently  neither  advancing  nor  materially  recedinir. 
the  general  health  in  the  meantime  experiencing  but  little  change;  on  the  olhiT 
hami,  however,  its  progress  is  sometimes  very  rapid,  and  the  constitutional  disHirlv 
ance  proportionately  great,  hectic  irriUition,  loss  of  strength,  and  emaciation  setting 
in  early,  and  steadily  i^roceedijig  until  the  patient  dies  completely  exhausted.  CVirioi 
is  less  likely-  to  termiuate  favoral)ly  when  it  assnils  the  vcrtelira;  and  the  nrtiiuUf 
ends  of  the  long  lioucs  than  when  it  u|)pears  in  any  other  portions  of  the  skelut'in, 
except,  perhaps,  the  carpal  and  tarsal  boiies,  iu  which  it  is  olten  so  extremely  tib&ti- 
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Date  ns  to  require  the  romuvul  or  tht'  limit  in  onlvr  to  save  life.  Tlie  prognosis  is, 
of  eoursi.',  more  tiiirttvomlile  in  sickly  ami  dcliilitattKl  iiorsons  than  in  snub  as  are 
healthy  ami  rolnist  at  tin;  time  of  thf  altauk. 

Trcatmettf. — The  treatment  of  caries  should  always,  if  possible,  be  eondncted 
■with  strict  reference  to  the  nature  uf  its  exuitintj  causes.  When  the  cliNciise  has 
been  induced  by  a  sypliililie,  stnimons,  or  scorlmtie  taint  of  the  Hysloni,  remedies 
adapted  to  these  ref>])ective  cMiiLingeneii's  will,  oi'eiairse,  promptly  snggef*t  tliemselvcs, 
asiuost  likely  to  fulfil  the  particular  indication  of  the  ease  ;  but  where  no  sutli  aflee- 
tion  is  visible,  and  where,  in  fact,  nothing  whatever  of  an  apprecialile  character  exists, 
the  surgeon  must  disregard  all  mien,  and  limit  liimseU'  lo  the  !i]i[ilication  of  general 
principles.  The  diet  .sh<nild  be  very  plain  and  »im[>le,  but  at  the  same  time  nutri- 
tions, so  as  to  build  up  ihe  system,  and  create  a  better  state  of  the  blood,  wliich  is 
generally-  so  much  at  fault  in  caries  of  nesirly  all  portions  of  the  nkelet<ni.  C'haly- 
Ibeate  tonics,  quinine,  mix  vomica,  an<l  co<l-liver  oil  are  the  most  valuable  intcninl 
remedies;  aided,  as  occasion  may  seem  to  demand,  by  bine  mass  antl  alkalies,  to 
imodify  and  improve  the  secretions.  Active  purging  is  avoided,  as  it  would  inevi- 
tably prove  prejudicial  by  its  debilitating  ed'ecls.  Exercise  in  tlie  open  air  is  often 
of  great  service,  but,  to  render  it  etlieienl,  the  diseased  bone  must  not  lie  nn»ved  or 
irritated  during  its  ])erfiirmance.  Sult-balliing,  followed  by  dry  friction,  will  Ije 
l>eneficial  in  imparting  tone  and  vigor  to  the  cutaneous  ca|filtarie.s ;  and  in  many 
cases  the  general  health  is  much  improved  by  a  residence  at  the  seaside. 

Irritation  of  the  soft-  parts  is  allayed  by  attention  to  rest  and  position,  and  b^' 
the  application  of  leeches,  fomejitations,  and  [lonllices,  or  warm  water-dressings 
medicated  Avitli  laudiinnui  and  acetate  of  lead.  \\'ben  there  is  much  imluration  from 
deposits,  the  skin  should  be  freely  painted  twice  a  day  with  dilule  linctuie  of  iodine, 
followed,  if  the  case  prove  obstinate,  by  n  large  blister,  experience  having  shown 
that,  in  superficial  caries,  this  is  more  efTcctual  in  arresting  iidbuiuiuition  than 
any  other  remedy.  Kvtn  in  deep-seated  caries  it  fre<|uently  ans*vers  an  excellent 
purpose,  promptly  allaying  tlie  excessive  pain,  and  promoting  the  .niisori>tion  of 
effused  fluids.  As  soon  as  evident  lluctuatioti  exists,  or  even  before,  if  there  be  inor- 
dinate tension  and  tlirobbing,  a  free  incision  should  be  made,  extending,  if  ]tos8ible, 
into  the  very  dc[»ths  of  the  bone,  so  as  to  admit  of  tlic  most  thorough  drainage.  To 
allow  the  matter  lo  r<Tn;un  pent,  up  always  proves  excessively  injuriou.'*,  from  its 
tendi-ncy  to  burrow  aiming  the  smrounding  stnietnres,  detaching  tliem  from  each 
other,  and  leading,  in  the  cud,  to  the  formatiorv  of  numerous  sinuses.  Ik'sides,  the 
early  evacuation  of  the  matter  greatly  abridges  the  sulfering,  constitutional  as  well 
as  local,  and  thus  prepares  the  system  better  for  t!ie  future  struggle.  When  the 
matter  is  lodged  in  the  interior  of  a  bone,  as,  for  instance,  the  extremity  of  the 
femur  or  tibia,  evacuation  shouhl  be  effected  with  the  trephine. 

The  means  now  described  are  all  merely  of  a  palliative  nature;  they  relieve  pain, 
Bwelling.  and  cotistif  utional  disturbance,  but  cainiot  cure  the  clisease,  liowevcr  sliyiit. 
To  fuhil  this  indicatJiKi,  other  remedii-s  aro'necessary ",  some  for  modifying  the  all'ected 
tissues,  so  as  to  atford  tlicm  an  opporLnnity  of  regaining  their  normal  characters, 
and  others  for  etfeeting  riddance  of  the  diseased  bone,  either  in  part  or  iu  whole. 

Under  the  fir.st  head  maybe  mentioned  various  detergent  and  ncidulateil  prepa- 
rations, as  solutions  i>f  the  chlorides,  creasote,  nitrate  of  silver,  and  acetic,  nitric,  and 
hydrochloric  acid,  their  strength  varying  with  tlie  age  and  constitution  of  the  patient, 
and  the  state  of  tlic  parts,  the  contact  being  cfrceted  by  means  of  a  large  glass 
syringe,  repented,  twice  iu  the  twenty-four  hours.  The  clilorides  are  ]mrticularl\' 
serviceable  in  these  cases,  on  account  of  their  cleansing  and  deodtuizing  effects,  while 
the  acicls  act  more  direct!}'  u])on  the  osseous  tissue,  stimulating  the  caj>illary  and 
absorbent  vessels,  and  therel>y  jtromoting  a  more  liealthy  tone,  at  the  same  time  that 
they  jtroduec  disintegration  of  the  earthy  matter  of  the  diseased  bone.  These  reme- 
dies, and  all  others  of  a  kindred  nature,  are  certainly  not  without  some  beiielit  in  the 
I  milder  and  more  accessible  eases  of  caries,  but  they  all  Inive  the  disadvantage  of 
being  diflicult  of  application,  as  well  as  uncertain  in  their  restdts,  and  can  rarely  lie 
relied  upon  for  a  cure.  I  have  therefore,  of  late  years,  entirely  abandoned  (heir  use 
with  this  intention,  and  now  employ  lliem  only  with  a  view  to  their  detergent  and 
deodorizing  crtccts,  preferring,  of  course,  the  chlorides  to  any  of  the  other  articles 
for  this  purpose. 

The  actual  cautery,  fiu-merly  so  much  vaunted  in  the  treatment  of  certain  forms 
of  caries,  especially  in  that  of  the  carpal  and  tarsal  bones,  is  obnoxious  to  the  same 
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objections  as  tlio  leiiK'dits  just  menttoned.  In  applying  it,  it  is  necessary  not  only 
to  ilivcat  the  alltcteil  lioiie  tlioroiiglily  of  its  i.oit  [larts,  liiit  to  employ  the  greatest 
circumspection,  otherwise  a  much  laiirer  nmoiint  of  tissue  mny  be  dcstroyeil  than  ij 
desirable-  Moreover,  the  eschar  is  ahvays  a  long  time  in  coming  away,  and  Uie  irun 
has  gont'rally  to  be  used  again  and  again  before  a  cure  is  linally  effected. 

Under  the  second  head  are  included  the  operations  necessary  for  scraping  or 
outtiug  away  the  diseased  structure,  excising  the  nlfected  bone,  either  in  pari  or  it 
whole,  and  iimputatiug  the  aflected  limb,  when  the  case  is  unmnuageablc  by  other 
means. 

All  operative  interference,  having  for  its  object  the  removal  of  the  ••arioiis  mattn. 
is,  ns  a  general  rule,  carefully  abstained  from  until  the  disease  has  becouic  btriiily 
chronic,  or,  in  srunc  degree,  ceased  to  spread.  If  this  injunction  be  disrt!gar\1e<l, 
injury  and  not  lienelit  will  he  certain  to  follow,  the  irritation  excited  by  tbem  giving 
new  impetus  to  the  morbid  action.  The  precise  time  for  interference  eannut,  of 
course,  be  specified,  but  it  is  evident  that  no  attempt  should  lie  made  to  scrape  or 
cut  the  bone  so  long  as  the  superimposed  parts  are  very  tender,  tumid,  and  iiiflAiunl. 
The  prnjwr  treatment,  in  this  condition,  consists  in  the  nse  of  leeches,  metlicated 
fomentations,  and  other  antiphlogistic  measures  designed  to  sootbe  the  irrit»tc<1 
structures,  and  prevent  the  spread  of  the  disease. 

When  the  caries  is  of  small  extent,  it  may  generally  Iw  removed  by  mcins  of  i 
burr-hentl  drill,  similar  to  that  used  by  the  dentist  for  scraping  away  cari<*s  from 
decayed  teeth  previously  to  plugging.  With  such  an  instrument,  of  which  the 
adjoining  sketch,  fig.  341,  affords  a  good  idea,  the  whole  of  the  diseased  subtttaitce 
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(o4lrament«  for  r«movliig  C«rloni  Bone. 

may  lie  cut  nwny  in  a  few  minutes,  with  little  pain  to  the  patient,  and  no  detrinn'iit 
whatever  to  tlie  neighboring  parts,  whicli  should  always  lie  turned  aside  immcdisU'l)' 
prior  to  the  operation.  Every  bo ne-c.<ise  should  have  from  three  t<j  six  drill*.  <''^ 
varying  size  and  shape,  so  as  to  meet  everj-  contingency'  that  may  arise  in  prncticf- 
Several  trepiiines,  pliers,  gouges,  chisels,  and  scrapers  should  also  ite  at  hand.  1" 
operating  upon  the  tarsal  and  carpal  bones,  a  short,  stout  se.ilpel.  with  a  rather  sh*'!' 
convex  extremity,  and  a  large  lianiUe,  will  generally  Ik*  found  to  be  very  desirf'"''- 
Such  an  instrument  is  peculiarly  advantageous  in  paring  the  snrface  of  deoii-seftW' 
cavities.      When  the  ligaments  and  cartilages  are  involved,  dissection  can  luHrtllv 'i' 
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teompleted  in  a  snUsfactory  iiinTiiicr  wUhoiit  a  pair  of  ttlimt-pointt'd  si-iss.irs,  with  lonp, 
tliiek,  narrow  1>ludes,  Tlie  rnspalory  [s  nset'nl  in  sinoothiiig  ciiviuua  cavities  ahw 
the  removal  of  thn  rlisortranize^l  stiUstance.  IHiring  the  operation  the  diftojist'd  cavity 
th  kept  free  from  blood  hy  nu-ans  of  sponge  nif»ps. 

When  all  the  diseased  strnctiire  has  been  removed,  the  affected  cav'ty  shonld  lie 
thoroughly  washed  out  with  it  syringe.  Unless  this  be  done,  more  or  less  of  the 
bcny  mntter  will  be  Jeft.  thus  keeping  up  irritation  and  discharge,  and  interfering 
irilh  the  rep.nrntive  [trocess. 

Considerable  hemorrhage  often  attends  tliese  operations,  Ihe  blood  either  procee<l- 
ing  from  small  arteries,  or  oozing  from  nunierous  jjoints.  In  the  focnier  case  the 
ligature  will  usually  be  '-jcpiired,  more  parlieuhu-ly  as  the  vesseln  are  tinsible  to 
llretract  ou  account  of  the  indutiiied  condition  dI*  the  siirroutiding  parts,  while  iu  the 
Inttcr  the  temporary  applicalioti  of  the  sponi^e  wrung  out  of  cold  water  will  com- 
iDiouly  sjieedily  arrest  the  flmv.     If  this  do  not  answer  the  purpose,  the  bleeding 

Eavity  must  be  stufled  with  lint  soaked  in  a  strong  solutitin  of  ftuosulphatc  of  iron, 
he  ping  licing  retained  until  it  is  Ir.ofti'ued  by  the  sup])urative  jirocesa. 

Doubt  is  often  exiu-ricuicd,  \n  \bvae  operations,  as  to  llie  amount  uf  substance  to 
Jbe  removed,  the  precise  line  of  demarcation  between  the  sound  and  disensetl  struc- 
tures not  being  always  easy  of  detLTmination.  A  goorl  diagnostic,  iukKt  such  cir- 
jitumstances,  is  to  wash  tlie  fragments  in  water,  when,  if  they  are  carious,  they  will 
(exhibit  a  whitish  grayish,  greenish,  or  blackish  appeaninte;  whereas,  if  the^-  are 
faeslthy,  they  will  be  found  tr»  be  vnseular  nud  red,  and  to  retain  their  normal  con- 
teistence,  presenting  none  of  the  fragile  and  porous  characli'rs  which  distinguish 
them  in  the  former  ease. 

Uleeding  having  been  arrested,  the  edges  of  the  wound  are  loosely  approximated 
'by  suture;  and  the  limb,  plat-ed  in  a  favorable  imsitlouior  drainage,  is  inclosed  in  a 
'bandage,  the  affiected  parts  being  covered  with 
lead  water  dressing  Occasionally  a  tent  is 
needed  to  conduct  off  t!ie  matter,  and  prevent 
premature  closure;  and  lor  some  lime  the  l>ony 
cavity  shoulil  be  itijeclcd  twice  or  thrice  daily  wii  li 
tepid  water  and  castile  soajv,  or  some  gently  'It - 
tergent  lotion.  The  great  sources  of  danger  after 
the  operatifiu  are  crysipelns  and  pyemia. 

The  healing  process,  after  «uch  an  operation, 
is  attended  by  the  development  of  granulations, 
which,  nnder  the  mieroscopp.  dis])lay  very  much 
the  same  appearances  as  those  of  the  soft  parts. 
'The  vessels,  as  sh(»wn  in  fig.  34(5,  from  a  drawing 
itiiadc  for  me  by  I>r.  Packard,  have  a  remarkably 
looped  and  varicose  arrangement.  The  specimen 
"Was  taken  from  an  nIeeratcMl  patella,  which  wa8 
covered  by  an  imuu-nse  unmher  of  beautiful  scar- 
let granulations,  hardly  Ihe  size  of  the  smallest  pin's  heatl,  closely  gi'ouped,  and 
exceedingly  tolerant  ot  rude  manipulation.  The  section  was  magnilied  sixly  dia- 
jmeters. 

Excision  of  an  entire  bone  is  sometimes  necossnry  for  tlie  relief  of  this  disease. 
Such  a  procedure  is  most  fretpiently  required  on  account  of  earies  of  the  carpal  and 
tarsal  bones,  upon  which  it  ia  frcfpicntly  performed  with  great,  advantage,  a  useful 
limb  being  generally  left  even  after  the  removal  of  several  of  these  pieces.  In  the 
long  bones,  tiie  operation  is  usually  limited  to  the  articular  end,  or  to  this  and  to  a 
■portion  of  the  shaft.  Respecting  the  manner  of  executing  this  operation,  and  the 
estimate  to  l>e  placed  upon  it,  in  a  curative  point  of  view,  special  mention  is  made  in 
*lhe  chapter  on  excision. 

'  When  the  disease  is  so  extensive  as  to  be  uncontrollable  by  the  means  now  de- 
Bcribed,  and  the  attendant  discharges  are  so  copious  as  to  give  rise  to  prtduse  night- 
i«weat9,  marasmus,  and  colliquative  diarrhiea,  amputation  of  the  limb,  comprising 
'the  carious  bone,  alTords  the  only  chance  of  safely,  and  should  be  performed  without 
fdehij'.  It  is  Burj)rising  how  the  system  usually  rallies  after  such  an  operation.  The 
batient,  in  the  course  of  a  few  days,  generally  looks  like  a  new  being;  his  sweats 
innd  diarrlio'a  soon  leave  him,  and  be  rapidly  improves  in  health  and  spirits,  making 
•u  an  exLX'llent  recovery. 
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The  word  necrosis  denotes  the  death  of  a  bone,  and  i.s  strictly  sj-nonymous  with 
mortilicatioi],  gungrent;,  or  sphacehis,  used  to  designate  tlie  death  of  u  soil  struiuin. 
The  iinmediatc  cause  of  the  occurrence  is  inflaiuuiution,  eventuating  in  as  artisi  uf 
the  circidation  and  innervsition  of  the  osseous  tissue. 

Is'ecrosis  is  most  cominou  in  the  superficial  bones,  or  in  tIi08e"n"hicJilie  immetlialcly 
beneath  the  integument,  as  the  tiliisi,  nhia,  lower  jaw,  elavicle,  feuuir,aiul  the  ]ihulnii^i;s 
of  the  l\nger.s.  The  long  hones  suJIi-r  more  frequently  than  the  fthort,  antt  tht  feliurt 
tftau  the  flat,  the  reverse  being  the  ease  in  caries,  for  the  reason  that,  in  the  furm»r, 
the  compact  tissue  is  most  conunonly  atleeted,  and  in  the  latter,  the  spongy 

Children  under  fitYeen  years  of  ag*-,  of  a  strumous  diathesis,  or  a  sj-philitic  t«inl 
are  the  most  common  subjects  of  this  disease.     Of  the  influence  of  sex,  cUnwto,  and 
occupation,  upon  its  production,  nothing  sntisfiictory  is  known      It  has  gencnilljf 
been  supposed,  ntul  not  without  reason,  that  it  is  most  conimou  in  cold,  damp,  nnd; 
variable  regions,  rju  the  sissumplini)  that  the  inliabitauls  of  tlieae  countiies  arc  } 
ticiilariy  subject  to  sii[)i)res8iou  of  the  cutaneous  ])er9piratiou,  which,  in  individii!! 
predisposed  to  disease,  may,  it  is  alleged,  readily  cause  death  of  the  more  ftuj»ertici; 
bones.     Persons  engageil  in  the  uuinufacture  of  lueifer  matehes  are  liidjle  to  necn»i» 
of  the  jaw,  from  the  contact  of  the  fumes  of  phosiiUorus  with  the  interior  of  dt-*-*)" 
teetli ;  and  it  is  not  improbable  that  there  are  other  pursuits  which  may  conduce 
destructive  iuflamraatiun  uf  the  osseous  tissue,  although  of  their  prvciae  nature 
mode  of  action  we  are  not  informed. 

Crt".s«fi. — If  we  inquire  into  the  idiopathic  form  of  necrosis,  it  will  Ikj  found, 
just  intimated,  that  it  is  most  common  in  young,  strumous  subjects,  having  eilhi 
well-niarked  evidence  of  scrofula  in  other  parts  of  the  body,  or,  at  all  event*,  si 
uf  a  strumous  predisposition,  as  evineed  hy  the  delicacy  of  the  skin,  the  Ian 
circulation,  the  tumid  btlly,  and  the  deficient  temperature  of  the  extremities, 
has  certainl}-  been  the  case  in  the  great  maj(jrity  of  instances  that  have  come  nmii 
my  own  observation,  nnd  I  believe  that  my  experience,  in  this  respect,  in  the  ran 
agrees  with  that  of  other  writers,  it  is  in  persons  of  this  description,  more 
tieularly,  that  we  so  frequently  meet  with  the  worst  species  of  necrosis  of  the  tihl 
femur,  and  luimerns,  telling  so  fearfully  upon  tlie  eonstitution,  and  so  often  req 
iug  amputation  in  order  to  save  the  patient's  life.  The  most  common  cause  of 
disease,  in  tliis  class  of  subjects,  is  exposuie  to  cold,  as  when  a  boj',  overheated 
play,  sits  down  in  a  current  of  air,  and  tlius  suddenly  repels  his  pers{)iratiun: 
when,  under  similar  circimistances,  he  strips  himself  and  plunges  into  cold  wat 
He  is  not  made  aware,  perhaps,  for  several  days  that  he  has  re<.'eived  any  injury;  1 
all  of  a  sudden,  he  is  seized  with  violent  pain  in  one  of  his  limbs,  attemled  wli 
severe  rigors  alternating  with  flushes  of  heat,  nnd  upon  examinnig  the  affected  pji 
he  observes  that  it  is  exquisitely  teudei  ou  prcsstue,  more  or  less  swollen,  a 
covered  with  an  erysipelntous  lilu^h.  The  locnl  and  eonstitutional  symptoms  p 
gressing,  matter  soon  forms  deeji  beneath  the  muscles,  the  swelling  becomes 
and  more  circumscribed,  and,  nlccro' ion  taking  place,  the  contents  of  the  ab 
gradually  find  their  way  to  the  surface,  k-aving  the  bone  dead  below.  Such  is 
manner  in  which  necrosis  is  generally  produced  in  weakly,  ficrofldons  snbjeots, 
it  is  hanlly  necessary  to  add  that  all  the  attendant  phenomcuu  arc  indicative 
ra[>idly  destructive  osteitis,  or  osteitis  and  periostitis. 

Tertiary  syphilis  is  anollier  cause  of  necrosis,  and  the  histor}'  of  this  disease  sho' 
th.at  the  osteitis  growing  out  of  it  is  mure  liable  to  occasion  deatli  of  the  bone  w 
the  patient  has  been  subjected  to  free  courses  of  mercury  for  its  eure,  than  when 
alfection  has  l»een  treate*!  on  general  anliphlogistic  principles.  The  two  |>oi»< 
coming  together,  and  mingling  their  baneful  influence,  induce  a  form  of  inflain 
tion  which  is  extremely  prono.  esju'ci.'dly  in  persons  of  a  worn-out,  -lebilitated  c<: 
stitution,  to  terminate  in  gangrene  ot  the  bones,  particularly  those  of  the  nusu,  pahi 
upper  jaw.  leg,  and  arm. 

Protracted  courses  of  mercury,  especiall}*  in  young  subjects  of  a  strumous  dri 
thesis,  or  exhausted  by  diarrho-a,  cholera,  or  eruptive  diseases,  often  cause  necroi 
of  a  frightful  cuuracter,  generally  of  the  maxillary  bones,  but  sometimes,  also, 
other  pieces  of  the  skeleton.     What  is  termed  dry  salivation  is  frequently  more  i! 
structive  to  the  gums,  teetu,  and  law-boucs  than  salivation  accompanied  b^-  profin 
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disohargc.  The  debility  provoked  bv  the  injudicious  use  of  drastic  purgatives  and 
tartar  emetic  lias  occasionally  evt'iituatcnl  iu  tiecroiiis  of  tlie  iHjiiesof  the  head,  trunk, 
9Ui(l  extremities.  Scurvy  has  been  known  to  pro<luoe  similar  tirecls,  aitLoui;h  mure 
leommonly  it  causes  caries.  In  short,  there  is  reason  to  bulieve  that  idicniiMliic  ne- 
iCrosis  may  be  induceil  by  ■whatever  has  a  tendency  to  bring  about  an  impoverished 
condition  of  the  blood  and  solids. 

Among  the  local  causes  of  nt-erosia  the  most  common  are  wounds,  contusions, 
fractures,  amputations,  and  chemical  irritants.     In  the  tibin  and  femur,  tliu  pro  I  la- 
bility is  that  mere  concussion,  as  huppetia  when  a  person,  falls  from  a.  couhicUrnlile 
tciglit  and  alights  upon  his  foot,  is  olton  sulticieiit  to  produce  a  destructive  form  of 
istcitis.     CJunshot  injuries  are  a  frequent  source  of  the  occurrence,  wlielher  tjie  bone 
»  merely-  grazed  by  the  passage  of  the  ju-ojectile,  or  whether  the  ball  lodges  in  its 
iibstance  4Uid  acts  as  a  foreign  body.     Mere  deniulati.on  of  a  bone,  however  occa- 
lioned,  is  frequently  followed  by  its  death,  especially  when  the  loss  of  periosteum  is 
'cry  considerable,  or  if,  even  when  it  is  comparatively  trivial,  it  is  accompaniiil  by 
flie  laceration  of  the  nutrient  artery,  or  extensive  destruction  of  the  soft  parts  gene- 
rally.    In  this  condition,  the  necrosis  is  usually  liuiittKl  to  the  outer  compact  slruc- 
inre,  the  part  ultimately  coming  away  in  the  furm  of  an  exfoliation.     Such  an  event, 
lowever,  is  by  no  means  inevilal>le.     Tlie  periosteum  may  ite  stripped  olf  to  a  con- 
iderable  extent, and  yet,  if  the  bone  i.s  in  other  i-e8|>ect9  healthy,  tn-  enjoys  a  t<ilerahly 
dive  circulation,  granulations  will  6]tring  up,  and  thus  gradually  repair  the  i)reaeh. 
t  is  only  when  the  vasculnr  connection  between  the  two  structures  has  been  male- 
ally  impaired,  or  totally  destroyed,  that  necrosis  will  l>e  likely  to  ensue,  the  bone 
coming  white  and  dry,  and  ultimately  dink  and  even  black.     These  afipea ranees 
re  well  illustrated  in  what  so  often  happens  iu  compound  fr.'ictures,  attended  with 
rotnision  of  the  end  of  the  bone  divested  of  its  fibrous  covering,  and  iu  the  pha- 
ngcs  of  the  fingers  in  whitlow. 

Death  of  bone  is  occasiunally  produced  without  the  intervention  of  inflammation, 
JVom  mere  shock,  contusion,  or  compression  of  the  component  elements  of  the  osseous 
tissue,  and  the  sudden  arrest  of  the  circulation  from  obstruction  of  its  vessels,  how- 
lever  induced. 

Extent. — Necrosis  may  be  partial  or  complete,  simple  or  complicate*!,  sui>erficial 
Or  deep;  that  is,  it  ma}'  ulTect  uu'n4y  a  porliou  of  a  bone,  or  it  may  pervade  its  entire 
Structure;  it  is  said  to  be  simple  when  it  is  limited  toasingk-  piece,  and  complicated 
When  it  attacks  several,  eitiiier  simultaneously  or  consecutively.  It  is  .seldtnn  tliat 
Bu  entire  bone  i>eri.shes.  Such  an  occurrence  is  sometimes  observed  in  the  pieces  of 
the  carpus  and  tarsus,  in  consequence  of  exlenud  injury,  but  it  is  extremely  un- 
common in  the  long  bones;  in  these  the  shaft  alone  generally  suffers,  the  articular 
ends  retaining  their  vitality.  Necrosis  of  the  whole  lower  jaw  has  been  repeatedly 
noticed  as  a  result  of  tlie  action  of  iihosphoru-s,  and  some  interesting  cases  iu  which 
the  entire  bone  was  successfully  removed  on  account  of  this  disease  have  Iteeu 
Telated  by  Dr.  Carnochan,  Dr.  J.  K.  Wood,  and  others.  Finally,  necrosis  may  lie 
limited  to  the  outer  surface  of  a  bone,  invohing  merely  its  superficial  lamelhe,  the 
dead  portion  being  ultimately  detached  in  the  form  of  a  thin  scale  or  plate ;  or  it 
way  inv.ide  its  eulire  thickness,  and  it  then  not  unfreijuonlly  begins  in  the  very 
depths  of  the  cancellated  tissue,  generally  from  injury  or  disea.se  of  the  medullary 
membrane. 

The  occurrence  of  necrosis,  the  elimination  of  the  dead  bone,  usually  called  tlie 
requester,  and  the  formation  of  new  bone  as  a  substitute  fcjr  the  obi,  or  that  which 
has  died,  involve  some  very  curious  i>athological  and  physiolngical  processes,  and, 
therefore,  <leserve  attentive  consideration.  'I'he  .symptoms  which  imiuediately  pre- 
cede, and  those  which  accompany  the  death  of  the  bone,  are  generally  such  as  are 
denotivc  of  violent  inflnmmationi,  deep-seated,  attended  with  excruciating  pain,  and 
Japidly  tending  to  the  suppurative  crisis,  the  mischief  being  often  done  in  a  few 
days,  or  even  in  a  few  hours.  Action,  general  as  well  as  local,  is  excessive,  and  both 
the  part  and  system  oetasinnally  f.iU  ti  prey  to  its  devastating  intiuence,  especially 
■when  there  is  involvement  of  a  large  neighboring  joint,  as  now  and  then  occurs  when 
the  necrosis  attacks  the  inferior  extremity  of  the  femur,  and  extends  into  the  knee, 
progress,  however,  is  not  always  so  swift  and  overwhelming;  often  it  is  quite  the 
reverse,  the  part  and  system  Buffering  but  little,  a ud  the  malady  pursuing  aj)parently 
ft  chronic  course. 
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A  very  cominon  nay  i"  which  the  occurrence  of  gangrene  of  a  long  bone ii a& 
noimcL'il  13  this.     The  patient,  ususilly  a  hid  fnnn  six  lo  ten  years  of  age,  »fl 
having  been  overheated  or  exposed  to  severe  coUl,  retires  nt  night  apparuatly 
feetlv  well,  Imt  towanls  morning  he  is  aroused  by  pain  in   the  thigh  orU'^, difp 
seated,  tireuuiSL'riimd,  of  .1  sharp,  aching  character,  and  so  exc^essively  severe u I 
deprive  him  of  I'tirtlKM-  t>leep  and  rest.     The  soft  parts  over  the  seat  of  the  ilisea«| 
soon  lu'comc  txqiiisiloly  tender  lo  the  touch,  swollen,  and  discolored,  the  surbce 
liMvinti  a  glaze<l,  dusky,  reddish,  or  puri>listi  tint,  and  pitting  under  pressuro  fruQ 
the   infiltration  of  the   Kubcutaneons   cellular  tissue.      These   local  jihenouifiia 
always  attended  by  severe  constitutional  disturlj.ancc.     There  is  high,  raging  fcvc 
with  a  tendency  to  delirium,  and  excessive  restlessness;  the  pulse  is  fidl,  hanl, : 
frecpient;  the  skin  is  hot  and  dry;  the  thirst  is  incessant;  and  the  urine,  thick 
scanty,  is  surcharged  with  lithicacid.     B^' and  by,  violent  rigors  set  in,  succeeded 
flushes  of  heat,  the  ^min  assumos  a  tensive,  throbbing  character,  the  swelling  becon 
move  diffused,  exten<Jing  often  to  a  great  distance  up  and  down  the  limb,  as  wellj 
wi(h?ly  circiimfefeutially,  the  discoloration  acquires  an  erysipelat<»u6  blush,  and 
careful  examination  soon  detects,  what,  indeed,  the  -existing  H3"mplora9  sulUcientlv 
declare,  the  presence  of  pus,  <leep-seated,  lying  partly  between  the  afreet<>d  bono  mul 
the  periosteum,  imd  partly  on  the  outside  of  the  membrane,  in  the  connective  tissue  uf 
the  muscles  and  aponeuroses,  which  it  often  extensively  dissects  and  separates  from 
each  other,  forming  large  pouches  from  which  it  is  frequently  diflicult  t-o  di8lo<li!;e  it. 
Somelimos  the  abscess  opens  into  a  ueighborinjj  joint,  and  thus  becomes  a  sout 
of  additional  mischief,  exciting-  inllainm.ntion    in    the  synovial  membran«'-,  [lerha 
ultimately  Inlloweil  by  destructive  softening  of  the  cartilage,  and  caries  or  oc 
of  the  end  of  the  bone. 

The  quantity  of  matter  at  this  stage  of  the  disease  varies  from  a  fcwoiinoesi 
upwards  of  a  pint,  and  is  mostly  derived,  not  from  the  afleeled  bone,  orbooei 
periosteum,  but  from  the  soft  parts  in  their  immediate  vicinity,  which  always  gT 
participate  in  the  morbid  action.     In  s])ontaneous  necrosis,  it  is  usually  of  a  sC 
mous  character,  of  a  yellowish  color,  verging  upon  greenish,  more  or  less  fel 
e8[i'pcially  if  long  retained,  and  of  a  thick,  cream-like  consistence,  interspersed  wl 
curdy  substance,  and,  not  unfrcqncutly,  also  with  shreds  of  dead  celluhir  tissue, 
casionally  the  matter  is  thin,  ichorous,  or  sanious,  but  such  an  occurrence  is  onnsi 
until  after  the  bursting  jind  the  evacuation  of  the  abscess. 

When  the  matter  has  been  discharged,  whether  spontaneously  or  artificially,  tl 
is  always  a  marked  improvement  in  the  symptoms,  both  lf)cal  and  constitution^ 
and  an  opporluuity  is  now  allbrded  for  a  thorough  examination  of  the  parts. 
iHist  instrument  for  this  pur|>ose  is  the  fiuger,  or,  when  the  opening  is  very  small 
devious,  the  jirobc.  With  either  of  these  it  is  generally  easy  to  determine  theextej 
of  destruction  of  the  [leriosteum,  and  the  amount  of  injury  sustained  by  the  l>oo 
the  surface  of  which  will  always  be  found  to  be  more  or  less  rough,  and  of  a  trhitii 
grayish,  or  ashy  hue,  without  any  appearance  whatever  of  vascularity. 

Such  is  a  succinct  accnint  of  the  circumstances  which  precede,  accompany,  i 
follow  the  ordinary  occurrence  of  necj-osis.     The  first  stage  of  the  disease  is  ove 
the  matter  consequent  npon  the  inflammation  has  been  discharged  ;  and  the  int 
mation  itself  has  ro^'asurably  subsided,  althoiigli  the  soft   parts  are  still  swoHa 
indurated,  tender,  painfid,  and  disribled.     Nature,  never  idle,  now  begins  tliK  doub 
work  of  eliraiiiatiou  and  repair,  both  usually  very  tardy,  often  imperfect,  and  soin 
times  altogether  unsatisfactory,  the  |M>wcrs  both  of  the  part  and   system   heid 
inadequate  to  a<'cnmplish  the  object.     In  gangrene  of  the  soft  structures,  the  sep 
ration  of  the  eschar  is  generally  an  easy  matter  compared  with  that  of  a  IwB 
provided    the   patient's  strength  hulds  out;    the  process,  once  fairly  comment 
proceeds  rapidly  and  energetically,  the  surgeon  each  day  seeing  decisive  eviilw 
of  tlic  fact ;  soon  tlie  line  of  demarcation  between  the  dead  and  living  parts  i«  JK 
ceiveil ;  then   granidati«ins  spring  up  in  the   intervening  chasm;   and,  finally, 
reparative  efforts  still  advancing,  the  breach  is  gradually  closetl  OA-er  with  new  wkii 
a  circumstance  clearly  denotive  of  the  completion  of  the  cure.     Hut  it  is  alton^tbfl 
<lirtereut  in  necrosis;  here  the  detachment  of  the  slough  is  a  matter  of  time,  rcqiiirin 
many  weeks,  if  not  several  months,  for  its  satisfactory  conclusion,  and  evi-n  tJ 
generally  demandirifr  t!ie  interference  of  art  before  it  can  finally  be  effect***!.    Tl| 
cau84?  of  the  ditfereace  is  sufficiently  obvious.     In  the  otic  cum*  there  is  an  acU* 
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oirculation  and  an  enerj^ctic  system  of  absorbents,  the  former  fur- 
bishing an  aliundance  of  plastic  material  for  the  rejiair  of  the  lost 
lissues,  and  the  latter  exerting  themselves  to  cast  oir  the  dead  sub- 
Stance;  in  the  other,  on  the  contrary,  eveiytbing  is  tlie  reverse,  and 
ihe  parts  labor  under  the  addilioual  disadvantage  of  being  lornh-d 
mith  earthy  matter,  which  is  obliged  to  be  softeufd  and  disinie- 
grattMl  iK'fore  it  can  be  removed  by  the  vessels  whose  duty  it  is  to 
'get  rid  of  it. 

I  Tiie  necrosetl  substance  may,  as  already  stated,  embrace  merel}-  a 
'portion  of  the  periphery  of  a  Itoue,  as,  for  example,  its  outer  hij'er ; 
ir  it  ma3'  include  its  entire  thifkiiosHs,  and  also  the  greater  part  of  its 
length.  In  the  former  case  it  constitutes,  when  detached,  what  is 
Called  an  exfoliation^  in  the  latter  a  nequester^  a  distinction  of  con- 
liderable  importance,  not  so  much  on  account  of  the  extent  of  the 
licad  substance^  as  of  the  manner  in  which  the  breach  of  continuity 
Is  repaired,  or  a  new  bone  formed. 

An  exfoliation  is  commonly  merely  a  thin  scale,  plate,  or  lamella 
of  the  outer,  peripheral  portion  of  a  long  bone,  of  variable  color  and 
SjeoDsistcnce.  In  general  it  is  either  whitisli,  grayish,  or  of  a  light 
brownish  hue,  rough,  more  or  less  porotis,  and  so  biittU;  as  to  break 
pinder  very  slight  pressure.  No  vessels  are  perceptible  in  it,  and  in 
inost  cases  the  animal  matter  seems  to  be  alm<»st  (••imjih^tely  al>- 
Btracted.  Maceration  deprives  it  of  its  dark  color,  while  immersion 
|n  dilute  nitric  acid  for  a  few  days  completely  destroys  its  proper 
lexture,  converting  it  into  a  soft,  gristly  substance. 
I  The  sequester,  properly  so  called,  varies  much  in  size  and  shape, 
consisting,  at  one  time,  of  a  part  only  of  the  circumference  or  length 
of  a  iHjne,  and,  at  another,  of  its  entire  shaft,  with  perhiips  a  portion 
of  its  articular  en<ls.  A  ratlicr  common  fijrm  is  that  n'i>rosenled  in 
the  adjoining  sketch,  fig.  .34",  from  a  lucparation  in  my  collection ;  it; 
Mras  a  part  of  the  bcxly  of  the  libiu,  in  wliich  all  the  spongy  structure 
pras  completely  destroyed,  while  the  compact  was  rcniarkiibly  hard  and  firm.  The 
raead  bone  is  a!wn3's  rough,  pitted,  excavated,  or  hpicuhitcd;  it  is  of  a  grayish, 
'brownish,  or  blackish  color,  and  emits,  when  struck  with  a  probe  or  piece  of  metal, 
a  peculiar  hollow  sound,  by  which  it  is  tisually  readily  distinguished  from  healthy- 
bone.  In  the  cylindrical  jMcecs,  as  in  the  femur  and  tibia,  it  is  general]}-  dense  and 
dry  ;  in  the  short  and  flat,  on  tlie  contrary,  it  is  |)orou8,  moist,  brittle,  and  easily 
crumbled.  The  analyses  of  Von  Hibra  have  shown  that  tliere  is  a  very  great  ndiu- 
on  of  organic  matter  in  necrosis,  with  a  correspou<3ing  increase  of  earthy,  the  latter 

ing  88  much  as  eighty  per  cent,  of  the  entire  mass.  The  same  experimenter  has 
roved  that  the  ditference  is  considerably  less  in  the  traumatic  variety  of  the  lesion 
han  in  the  idiopathic. 

Bone  recently  dead,  or  bone  in  a  dying  condition,  before  the  establishment  of  the 
eliminating  i)rocess,  is  generally  of  a  dirty,  grsyish,  greenish,  or  brownish  color, 
more  or  less  moist,  and  excessively  fetid,  the  o<lor  resembling  the  stench  of  a  mace- 
rating tub.  In  rare  cases  it  is  of  a  purple,  lilac,  or  blackisji  hue,  especially  when  the 
devitalization  has  been  preceded  by  deep  congestion,  or  congestion  and  ecchymosis, 
of  the  osseous  structure.  When  a  Ixine  perishes  very  suddenly,  the  affected  part 
is  comparatively  dry,  an<l  free  from  smell. 

Necrosis  of  the  articular  extremity  of  a  bone  does  not  differ  essentially  from  that 
of  its  shaft.  It  may  be  superficial,  as  when  it  affects  the  articular  surface  alone; 
deep-seated,  as  when  it  occurs  in  the  cancellatetl  structure;  or  universal,  as  when 
it  invades  the  entire  thickness  of  the  extremity.  However  this  may  be,  it  is  always 
accompanied  by  inflammation  of  the  synovial  membrane,  or  of  this  membrane  and 
of  the  articular  cartilage,  and  is  very  liable  to  be  followed  by  permanent  anchy- 
losis. The  joint  is  swollen  and  indurated,  extremely  jiainful,  pierced  by  sinu-ses, 
and  the  seat  of  more  or  less  profuse  discharge  of  unhealthy  matter.  The  subjects 
of  the  disease  are,  lor  tlic  most  part,  young  scrofulous  children.  The  affection  is 
also  sullkiently  common  after  gunshot  and  other  injuries. 

When  necrosis  occurs  in  the  spongy  structure  of  an  articular  extremity,  the 
sequester  may  be  so  firmly  incarcerated  in  the  interior  of  the  bone  as  to  render  it 
difllcult  of  access.     Sometimes  the  entire  extremity  perishes,  as  is  exemplified  in  the 
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head  of  tlip  thigh-bone  in  cox:ili?la,  in  the  condyles  of  the  femur  after  gunshot  mkI 
other  injur}',  and  in  strumotis  discnse  of  the  head  of  the  humerus. 

Modt^  i)f  lirpalr. — While  tiie  absorbents  are  engaged  in  detaching  the  dead  bnnr. 
witli  a  view  to  its  ultimate  expulsion,  the  capillaries  tal?e  upon  tliemselvcs  theiluty 
of  throwing  out  tiiiiterial  for  the  formation  of  the  substitute  or  new  bone.  Tk 
process  by  which  this  is  accompli?*hiMi  is  simil.'ir  to  that  which  presides  over  thr 

creation  of  tlie  original  structure.  Tlie  first  «W\< 
consists  in  n  tlcjvosit  of  plasma,  the  result  of  llie 
incited  action  of  the  vessels  caused  by  the  irritstkiL 
of  tiie  necrosed  bone,  and  this  substance,  becoming 
orgniitze<l,  is  gradujilly  converted  into  fibrocarlilagr, 
which,  in  turn,  gives  way  to  cartilage,  as  this  uiti- 
mately  does  to  osseous  matter,  the  period  re^iiiiml 
for  tlte  completion  of  the  development  varrinj, 
acconling  to  the  age  and  vigor  of  the  patient,  sod 
the  character  and  amount  of  the  local  disease,  froa 
a  few  weeks  to  several  months.  The  new  bon*  is 
at  tjrst  a  mere  shell  encasing  the  old,  and  thus 
serving  to  separate  it  from  the  surrounding  part*, 
which  ill  brook  its  presence.  In  time,  however. It 
increases  in  thickness,  being  often  from  three  to  six 
lint'9  in  depth,  and  occaHionally,  though  not  gvm^ 
rally,  it  is  fully  as  large  as  the  original  piece.  ll» 
surface  is  usually  somewhat  rough,  .nnd  it  is  not 
uncommon  to  observe  upon  it  considerable  emi- 
nences and  depressions,  owing  evidently  \o  tint 
irregularity  of  the  dcA-elopmental  process.  The  new 
substance,  too,  has  conifiaratJAely  little  are»l«r 
tissue,  and,  therefore,  es]>ecially  if  some  time  li»* 
elapsed  since  its  formal  ion,  it  is  alwa3-a  cut  irith 
great  ditficulty,  the  resistance  offcrcti  by  it  l«ing 
muck  greater  than  that  of  the  preexisting  striictiifK. 
In  cases  of  long  standing,  indeed,  it  often  ncqnlri* 
the  solidity'  and  density  of  ivory,  so  that  it  nr'tjturei 
great  patience  and  f>erscvcrance  to  |>enetrate  it  wilk 
the  saw  and  pliers.  The  vessels,  in  this  event,  are 
always  very  small  and  S]^arse,  ami  the  Havcninti 
canals  are  traced  with  difflculty.  I"  the  long  i)iece8,  after  the  death  and  rcraov^il  t>f 
the  8lin1"t,  ttiere  is  never  a  complete  reproduction  of  the  medullary  canal  and  iM 
lining  niemhrane,  or  of  the  en<lo.steum.  In  fact,  the  ne.v  bone, although  it  posFfsew 
nil  the  essential  attributes  <if  ihe  osseous  tissue,  is,  nevertheless,  a  very  imiwrfrrt 
type  of  the  origin.-d,  and,  therefore,  much  loss  capable  of  resisting  the  effects  of 
disease  nnd  acciih-nt. 

The  n|)pe:iranfis  of  the  now  bone,  encasing  the  old  or  dead,  are  admirably  depicted 
in  fig.  34S.  taken  from  a  specimen  in  the  collection  of  Professiir  PuncoaM. 

In  viewing  the  new  bone  as  it  surrounds  the  old,  its  surface  is  fmiud  to  l>e  pierwl 
\\y  several  ai)ertures,  to  which,  from  their  fancied  resemlilance  to  the  rectal  |i<iii('li 
of  a  bird,  the  term  rliuirfp,  Hg.  841>,  is  usually  applied.  These  ojwnings.  wliich  fiUy 
an  impfirtant  part  in  the  expulsion  of  the  dead  bone,  owe  their  existence  to  » 
deficiency  of  periosteum,  or  of  secreting  structure,  ns  is  j>roved  by  the  fact  that, 
when  tliG  formation  of  new  osseous  tissue  goes  on  uniformly  around  every  [Kirtio" 
of  the  pcrijthcry,  the  old  bone  will  be  completely  imprisoned,  thus  not  onlj 
obscuring  the  diagnosis,  but  rendering  the  removal  of  the  sequester  a  matt^of 
great  dilHculty  and  perplexity.  The  size  of  these  cloaca;  varies,  in  ditTerent  casf^ 
from  that  of  a  tliree-cent  piece  to  that  of  a  quarter  of  a  dollar,  their  hhai>e  king 
generally  rounded,  or  somewhat  oval.  Not  unfrequently,  however,  they  presen*. 
themselves  in  the  form  of  long,  irregular  fissures,  or  slits.  Their  numl>er  is  iii"l<8 
nite;  sometimes  there  is  but  one.  while  .it  other  times  there  may  !«  as  nwnv  « 
half  a  dozen,  the  latter  nural>er  being  by  no  means  inicommou  in  necrosis  of  llic 
shaft  of  the  tibia.  However  this  m.ay  be,  they  alw.ays  commutiicate  with  the  niirfct''' 
of  the  limb  in  which  the  afl'ected  bone  is  situated,  the  passages  l>etw«'«-n  thfm 
constituting  so  many  channels  for  the  discharge  of  matter  and  the  ultimate'  tiliiui- 
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nntioii  of  the  sequester,  Filthou<^li  this,  owing  to  llic  inadequate  dimensions  of  the 
^cloacne,  is  seldom  elTected  witiioiit  the  intervention  of  art.  It  is  tin  inteiefitiug  fact, 
.•nd  one  of  no  little  pnvctioal  value,  tliat  thesie  <i|teiiiug.s  are  always  siluiilud  in  that 
portion  of  the  new  Ijune  wliich  b  least  covered  by  sufi  parts. 

There  has  been  muLh  dispute  among  ^lathologists  us  to  the  agents  by  which  the 
new  boue  Is  produucil,  and  the  question  can  hardly  be  said  to  be  even  yet  detinitively 
itcttled.  Wilhout  entering  int<j  any  details,  I  inuy  state,  as  the  result  of  personal 
observatioji,  that  the  perteetiun  of  tliu  tiew  btjiu-  will  tri>uendly  !>e  in  projKJition  to 
the  integrity  and  activity  of  the  periosteniii.  I  have  ahvays  foniid  that,  wlien  this 
membrane  has  sutfered  much  during  tlie  inflammation  whieli  pi'ecodes  and  aeconipa 
nies  the  necrosis,  the  reproductive  process,  or  new  osseous  epigenesis,  is  tedious  aiiil 
ditticult^  and  often  extremely  inadequate,  the  new  ijone  bebig  coraparativt'ly  small 
and  stunted,  and,  tlicrcfore,  ill  a<lapted  to  the  puj-pose  of  a  substitute  bone.  The 
p.-irt  which  the  periosteum  plays  in  the  development  of  the  new  bone  is  well  shown 
in  the  formation  of  cloacae,  which,  as  already  stated,  is  elciirly  dependent  upon  the 
pAilial  destruction  of  that  membrane.  If  the  periosteum  cverywlierc  reluitied  its 
integrity",  the  new  bone  wouhl  be  without  a  solitary  opening,  and  tiie  conseqiieuee 
■would  be  that  the  setiuestcr,  or  slongli,  would  always  be  an  encysted  body,  impri- 
Boued,  as  it  were,  in  a  closed  eaiial.  When  this  meinbrnne  has  perished  along  with  the 
T>oue,  as  occasionally  ha[ipetis  in  the  sliaft  of  tlie  tibia  or  femur,  the  new  lione  will 
"be  formeil  by  the  surrounding  structures,  whatever  these  may  be,  but  under  such 
circumstances  it  is  so  imperfect,  short,  and  thin,  as  hardly  to  deserve  the  name  of 
^substitute,  to  which,  in  general,  it  is  so  well  entitled. 

When  the  eschar  presents  itself  as  an  exfoliation,  or  as  a  thin,  superficial  scale,  the 
breach  is  repaired  through  the  medium  of  granulations,  which,  being  derived  from 
'the  old  bone,  are  extremely  vascular  and  sensitive,  and  soon  assiune  the  ossilic  pro- 
cess, throwing  out  an  abundance  of  proper  material  for  the  accumpUsliment  of  the 
object.  A  similar  process  :i|ipcars  to  be  set  u|>  wiit-n  the  central  portion  of  a  bone 
perishes  ;  for  liere,  the  eudusteum  being  alsi>  ilcstruyed,  it  can  have  no  agency  in  the 
I  reproductive  act.  When  this  menrbrane  retHins  its  vitality,  it  must  necessarily  exert 
an  important  influence  as  an  osteogenic  agent, 

I  The  idea  has  Ivcen  broached,  ami  warndy  defended,  that  when  the  shaft  of  a  Imne 
is  ne<'ro8ed,  so  as  to  leave  merely  its  articirlar  ends,  the  new  bone  is  formed  cxclu- 
'aivcly  by  tiicse  ends,  the  osseous  matter  exteticUng  gradual]^'  tuwards  the  middle 
of  the  chasm,  and  ultimately  cualeseing  there.  Such  a  theory,  however,  is  altogether 
untenable,  as  it  is  contrary  to  wljat  occurs  in  the  growth  of  the  original  Jinne.  which 
alwaj's  takes  place  by  several  distinct  jxiints,  one  of  which  ia  invariably  centraL 
ITowcver  well  the  sunnving  extremities  might  perform  their  duty,  yet,  as  there  is  no 
central  nucleus,  serving  as  a  point  of  departure  for  the  ossilic  matter,  it  is  easy  to 
conceive  that  the  bone  would  ahvays  necessarily  bo  so  deficient  at  that  particular 
Bpot  as  to  disqualify  it  materially  for  the  jwrformancc  of  any  useful  functions. 

The  osteogenic  properties  of  the  periosteum  have  lately  been  placed  in  a  very 
satisfactory  light  by  the  ex[ierimenta  of  Dr.  Oilier,  of  Lyons.  He  found  tliat,  in 
rabbits,  portions  of  this  nH'tnbrane,  cumpletely  detached  from  the  bone,  might  bo 
pushed  into  the  soft  struct nns,  and  still  (ueserve  their  power  of  generating  osseous 
matter.  In  some  cases,  indeed,  this  faculty  was  not  lost  when  the  periosteum  was 
transplanted  to  remote  |>arls  of  the  body,  or  from  one  aniimd  to  another.  The 
residts  of  these  rcHcarehes,  however,  altlutugh  patliologically  interesting,  possess 
little,  if  any,  practical  valui',  inasmuch  as  they  cannot  be  rendered  available  in  the 
human  suliject. 

Symptimtft. — The  symptoms  attendant  upon  necrosis,  in  its  earlier  stages,  have 

already'  been  pointed  out ;   those  which  accfunpany  the  se|jaration  of  the  old  bone 

and  the  formation  of  the  new,  are,  in  general,  Buflieicnt!}'  characteristic.     The  most 

import'int  of  these  arc,  little  ulcers,  surrounded  by  large,  unhealthy  granulations, 

;  arrang<Ml  in  a  papilla-like  manner;  sinnsos  leading  from  these  ulcers  down  to  the  dead 

houe ;   and  a  <lischarire,  more  or  less  constant  and  copious,  of  tliin,  fetid,  sanious 

matter,  or  of  thick,  white,  inodorous  pns  ;  accompanitsl,  in  all  cases,  by  a  certain 

amount  «jf  hardness  and  swelling,  pain  and  tenderness  on  pressuj'e,  wasting  of  the 

soft  parts  above  and  bdnw  the  seat  of  the  disease,  anil   marked  impairment  of  the 

[  functions  of  the  neiixhborinii  joints.     The  general  healtli  always  stttfers  ;  the  jiatieut 

is  wan  and  emaciated;  and,  if  tlie  irritation  is  at  all  extensive,  there  will  nsnatly 

'  be  hectic  fever.     In  some  cases  the  end  of  the  sequester  sticks  out  at  one  of  the 
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cloacie,  thus  at  once  deflarhit;  tlie  real  nature  of  the  cumiiluiiil ;  Imt,  more  cointnofjlT, 
tlje  tlead  bono  is  coraplett.>ly  iinprisonerl  by  the  new,  and  ctin  only  Ix-  reached  h\  \hr 
probe  or  finger,  carried  alonj^thc  sinuses  leading  from  the  surfacu  to  the  cloacae,    h 
(tnler  to  ascertain  whether  the  separation  has  been  efl'ected,  or  whether  the  deail  \yohv 
(till  maintains  its  rehitions,  in  some  degree,  with  the  living,  tlie  surgeon  tii»y  fiftcn 
Mlvantajjeonsly  use  two  probes,  introducing  one  at  each  extremity  of  the  esohar.  ami 
moviujr  them  alternately  in  difftiienl  directions,  as  may  frequently  be  easily    ' 
when   the   detachment  is  complete.      In   general,  also,   useful   information,  n. 
respect,  may  Ite  obtained  from  a  consideration  of  the  history  of  the  case,  as  tli.  - . 
of  the  affected  bone,  the  age  of  the  patient,  and  the  commencement  of  the  a;t ..!.. 
Thus,  other  things  being  ecjual,  it  will  usually  be  foun<l  that  a  small  bone  will  \- 
more  readily  separated  than  a  large  one,  and  the  bone  of  a  jonug  subject  thaoj  tli:u 
of  an  old  one,  while  in  every  instance  the  process  may  be  soppffsed  to  1)6  monr 
advanced  in  proportion  to  the  period  that  has  ela|jsed  since  the  death  of  the  lionc. 

Prognonin. — Tiie  prognosis  of  this  di^^order  is  variable.     In  general,  it  may  !»' 
considered  to  be  favoral)le  when  it  is  owing  to  external  or  loeal  causes:  when  it  i» 
confined  to  the  outer  jjortion  of  a  bone,  the  necrosis  occurring  in  the  form  of  u 
exfoliation;  when  it  is  simple  and  of  moderate  extent;   and  when  the  pati. 
young,  robust,  and  of  good  count  it  iition.     On  the  other  hand,  the  cure  is  d 
and  the  issue  doubtful,  when  the  disease  is  extensive  and  complicateii  with  vX'ms 
affections;  when  it  attacks  pieces  which  are  of  high  importance  on  account  of  tlitir 
function  or  situation;  when  it  occupies  the  interior  of  a  bone,  and  involves  ftevend 
parts  of  it;  wiieu  it  arises  from  an  internal  or  constitutional  cautie,  as  struma  or 
syphilis;  when  it  extends  into  the  adjaieiit  joints,  espe<'ially  wiien  they  are  t>r 
size;  and,  lastly,  when  the  patient  is  enfeebled  by  age,  long  sutforiug,  or  pnvL 
disease. 

The  time  required  for  tljc  development  of  the  substitute  Iwne  will  depervl.  m 
already  stated,  in  great  measure,  upon  the  situation  and  extent  of  the  disea-' 
age,  health,  and  condition  of  the  patient,  and  various  other  circumstances,  iiwi 
the  whole  of  a  necrosed  bone  may  be  regeneiated  is  a  fact  so  well  estalilishod  » 
no  longer  to  admit  of  any  dotibt.  Tlie  new  bone,  however,  as  intimated  elsewhcrv. 
is  always,  at  Ix'st,  only  an  imperf^^ct  copy,  although,  as  it  regards  its  functiuiii.  i' 
usually  answers  the  i)urpose  well  ennugh,  both  as  it  respects  its  length  and  thickm-ss, 
especially  the  former,  which  is  usually  equal  to  the  old,  or  the  original  piece.  Wlim 
the  substitute  bone, during  its  development,  is  eubjected  to  strong  mnsrular  ootitn.c 
tion  or  marie  to  bear  too  heavy  a  weiglit,  it  is  very  apt  to  become  erooke*!,  and  Ikikv 
all  such  mishaps  should  be  carefully  guarded  against. 

Trt'ofment The  treatment  of  necrosis  must  of  necessity  depend  very  much  u[)oii 

circumstances.  There  are  three  indications,  however,  which  deserve  special  atten- 
tion; the  first  is  to  limit  ami  moderate  the  inflammation  which  is  the  immediat<»  can'* 
of  the  mischief,  the  second,  to  watch  nature  during  the  separation  of  the  old  Iwite 
and  the  formation  of  the  new,  and  the  third,  to  promote  the  removal  of  the  sequester. 
slough,  or  eschar. 

The  first  of  these  objects  is  to  bo  attained  hy  the  proi>er  employment  of  antiplilo- 
gistic  remedies;  by  the  lancet,  if  the  i)atieiit  is  plethoric,  purgatives,  antimoniat  and 
saline  medicines,  light  diet,  rejiose,  and  the  free  use  of  o|ti:itx?s  to  allay  pain  anJ 
induce  sleep.  The  aflected  parts,  placed  in  au  easy,  elevated  position,  ai-e  h^echfJ 
and  fomented,  or,  what  is  particularly  serviceable,  painted  with  a  strong  solution  of 
iodine  at  least  three  times  in  the  twenty-Ajiu-  hours,  the  surliiee  lieing  proti tted  iii 
the  intervals  with  an  emollient,  auod^'iie  cataplasm,  or  niedicate<i  water-drt'ssiug.  In 
some  instances,  great  benefit  is  derived  tram  the  ai>plication  of  a  blister  largi*  enough 
to  encircle  nearly  the  whole  of  the  atTectcd  limb,  and  kept  on  suJlicieniiy  Icing  to 
produce  thorough  vesication.  l$y  these  means,  the  surgeon  not  only  limits  tb'' 
intJammation,  but  promotes  the  absorption  of  eflused  fluids,  and  hastens  the  siij>|iu- 
rative  crisis,  which  is  always  inevitable,  to  a  greater  or  less  degree,  in  every  case  <'f 
this  kind.  As  soon  as  fluctuation  is  jwrceived,  or  even  iK-fore,  if  there  bo  inordin.ii'' 
pain  and  tension,  or  deep-seated  matter,  a  large  incision  is  made  at  one  oi- n  :• 
points,  in  the  direction  of  the  long  axis  of  the  bone,  in  the  hope  of  saving  o^- 
as  well  as  soft  tissue,  especially  the  i)eriosteum.  the  integrity  of  which  is  -• 
to  the  development  and  formation  of  the  substitute  bone.  In  making  tl 
line  attention  is,  of  course,  given  to  drainage,  and  to  the  prevention  of  ila  ^-inwi- 
ture  closure. 
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The  second  indicntion  is  to  watch  tbe  part  and  system  diiring^  the  s!i)U<rlniiu:  procoss 
lind  the  stage  of  repanitiuii,  in  idder  tliat  they  may  be  enabled  to  perJVirm  with  laL'ility 
the  Arduous  and  imj»ortaiit  dulies  before  them.  The  case  requirea  active  viirilance 
rniher  than  .iclive  trealnjent;  care,  on  the  one  hand,  that  the  diaeaso  do  not  .spread, 
and,  on  llie  other,  that  tlxe  ih'ltility  eonseciiient  npon  the  drainage  and  iirilutioti  do 
ijot  obtain  the  nia-sterVi  a'^l  so  bring  on  fatal  exhaustion.  A  certain  nniouiit  of 
inflainmatiou  must  neeessiirily  attend  Ijoth  operations,  and,  therefore,  actit^n  must 
not  be  too  mueh  repressed,  lest  nature  be  thwarted  in  her  eftbrts.  A  nutritions  diet 
will  generally  be  required,  and  the  patient  will  often  be  inimeusely  benefited  b}* 
sniroal  food  and  milk  punch,  ale,  porter,  or  wine,  an^l  the  use  of  quinine,  iron,  aud 
aromatic  sulphuric  acid,  espeeially  if  there  be  hectic  fever  and  nis^hl  sweats.  If  he 
can  move  about  ou  erntuhee,  he  bIiouM  take  gentle  exercise  daily  in  the  open  air; 
or,  if  this  is  impracticable,  he  blundd  be  [JulleiJ  about  in  a  hand-car,  or  swuntr  in  a 
Lammoek.  Attention  is,  ofcouiM:',  paid  to  the  bowels  and  Beeretionn.  Pain  is  allayed 
by  anodynes.  The  principal  local  remedies  are  leeches,  provided  there  is  any  dispo- 
eition  to  over-action,  the  daily  npitlicatiuii  of  iodine,  and  the  use  of  the  iiandage  to 
support  not  merely  the  affected  parts,  but  also  the  distal  portion  of  the  limb,  which, 
when  this  precaution  is  ncLrlected,  has  usually  a  tendency  to  beconic  ie<leinatous. 
Ketor  is  alLayed,  ami  disiliar^e  moderated,  hy  the  chlorides,  introduced  by  the 
83*ringe  and  sprinkled  upiui  tlie  dressings.  Much  has  Iteen  said  about  the  enqjloy- 
ment  of  solvents,  thrown  in  tlirougli  the  principal  hinuses  upon  the  dea<l  lioiic,  in 
the  hojie  of  promoting  its  gradual  disintegration  and  eliuiination.  Special  stress 
used  to  be  laid  upon  various  acid  solutions,  jiartirnlarly  the  nitric,  hydrochloric,  aud 
pyroligncous  J  but  exjH'rience  has  proved  that  lhi*y  are  always  productive  of  harm, 
from  their  irritating  effects  upon  the  new  bone  and  (he  soft  parts,  whilst,  unless  they 
are  intolerably  strong,  they  can  exert  no  destructive  iiilluence  upon  the  sequester 
itself.  If  such  lotions  be  employed  at  all,  they  should,  therefore,  be  employed  in 
the  mildest  possible  form,  siuqily  with  a  view  to  their  detergent  and  alterant  effects, 
which  are  often  very  salutary,  expediting  the  sloughing  and  restorative  processes. 
In  general,  however,  all  tlio  good  that  can  be  ex[)ccted  to  result  from  such  remedies 
m.-ty  be  accomplished  by  injections  of  tepid  water,  impregnated  with  castile  snaj),  a 
little  potassa,  or  common  salt,  followed,  if  there  be  much  fetor,  by  a  weak  solution 
of  some  deodorizer.  If  new  abscesses  form,  they  must,  as  already  mentioned,  meet 
with  prompt  attention. 

During  this  stage,  a  stage  of  comparative  inactivity*  inquiry  is  made  into  sjiecial 
diatheses,  or  states  of  the  system.  The  patient,  if  strumous,  may  l»e  in  need  of 
special  remedies;  or  his  system  may  be  impregnated  with  the  syphilitic  poison,  and 
a  course  of  mercury,  or  of  iodide  of  potassium,  may  '>e  required.  It  must  be  obvious 
that  no  satisfactory  progress  can  ever  be  made  towards  a  cure  bo  long  as  the  system 
is  borne  down  liy  a  vitiated  state  of  the  solids  and  fluids. 

The  third  indicaliou  is  to  get  rid  of  the  sequester,  for  so  long  as  this  remains  it 
mn.st  necessarity  keep  up  inflammation  aud  discharge.  It  was  generally  supposed, 
until  recently,  that  the  dead  bone,  during  its  sojourn  among  the  living  tissues,  was 
acttnl  ujion  by  the  absorbent  vessels,  so  .is  materially  to  diminish  its  size  and  weight, 
the  idea  hax  iiig,  apparently,  derived  support  IVom  the  altered  and  pitted  condition 
of  the  surface  of  the  affected  piece.  The  notion,  however,  has  been  completely 
dispelled  by  the  experiments  of  Mr.  Onlliver,  who  ascertainetl,  as  might,  indeed, 
have  been  anticipated,  that  such  an  occurrence  is  altogether  impossilile.  Portions 
of  necrosed  bout*,  carefully  weighed  before  and  aftiT  exposure,  were  confined  on  su|}- 
purating  surfaces,  in  the  medullary  canal,  and  in  the  Buliculaneous  cellular  substance, 
for  months,  ami  in  one  instance  for  upwards  of  a  year,  without  undergoiug  the 
slightest  alteration  whatever. 

ln.ismuch,  then,  as  the  dead  bone  acts  as  an  extraneous  body,  and  is  in  no  wl.se 
amenable  to  the  agency  of  the  absorbents,  the  indication  plainly  is  to  remove  it  by 
operation.  Such  a  step  is  the  more  imperative  been  use  of  the  manner  in  which  it  is 
imprisoned,  the  substitute  l)one  ft>rmitig  a  firm,  solid  case  around  it,  and  thus  effectually 
preventing  its  extrusion.  The  only  circumstance  whicli  sfiould  make  the  surgeon  at  all 
hesitate  is  the  doubt  that  may  arise  in  liis  mind  respecting  the  prohahijity  of  the 
dead  b<»nc  being  completely  detached,  and  the  new  one  sufliciently  advanced  to 
enable  it,  after  the  removal  of  the  sequester,  to  maintain  its  position  without  bending 
under  the  weight  of  the  limb,  in  turning  in  bet],  walking,  or  sitting.  If  he  is  satisfied 
of  this,  as  he  usually  may  be  after  a  careful  examination,  the  operation  shoidd  at 
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once  be  proceeded  witb.  The  instriiinents  that  will  be  required  are  several  »c;il|i«l». 
a  trephine,  a  llcy's  saw,  an  elevator,  pliers,  chisels,  and  stout  Ibrceps,  with  n  go*! 
eyrijijie  for  washing  away  osseous  ddltris.  The  adjoining  cuts  i-epresent  some  of  ifie 
more  importaut  of  tliese  instruments. 

The  incisions  should  be  made  in  the  direction  of  the  long  axis  of  the  bone,  out  of 
the  way  of  the  great  vessels  and  nerves.  The  best  plan  usually  is  to  select  one  of  . 
the  principal  cloacie,  or,  when  two  or  three  are  close  together,  espttcially  if  tliuy  arc 
un  the  same  plane,  to  connect  them,  thereby  affording  more  room  to  work  in.  Winn 
the  s«jft  structures  are  much  diseased,  they  may  be  included  in  an  elliptical  incision, 
as,  in  this  event,  it  may  be  best  to  get  rid  of  them.  When  it  is  deemed  advisahk-  lo 
connect  two  or  more  cloaca',  the  object  may  easily  lie  attained  by  a  Hey's  saw,  or, 
if  the  new  bone  is  not  very  thick  and  fimi,  by  tlua  pliers.  The  trephine  is  chiefly  of 
vise  when  the  openings  in  the  substitute  bone  are  very  smalK  or  when  this  boiw 
possesses  unusual  density  and  thickness,  rendering  its  division  esrtremely  difflculi  by 
the  more  ordinary  instruments.  Access  having  thus  l)cen  obtained,  the  sequester  is  lo 
be  seized  by  one  of  its  extremities,  with  a  pair  of  forceps  having  long,  thlii  blfdles, 
serrated  on  their  inner  surface,  and  from  a  third  of  an  inch  to  half  an  inch  in  widlli, 
the  handles  being  well  curved,  so  as  to  facilitate  prehension  and  maintenance. 

When  the  sequester  is  unusually  long,  it  may  be  necessary  to  divide  it  .it  the 
middle,  and  extract  each  piece  separately  ;  an  operation  which  is  always  easily  per- 
formed with  tlie  pliers  f>r  chisel. 

The  dead  hone  having  iiceu  rehioved,  the  next  step  is  to  scrape  away  the  semi- 
organizeil  granuhitions  from  the  inner  surface  of  the  new  bone,  and  to  %vash  out  the 
canal  witli  the  syringe  £uid  culd  water,  in  order  to  free  it  completely  of  any  d^liris 
that  may  have  l>een  left  behind.  Unless  this  be  done,  a  long  time  may  elapse  before 
the  canal  takes  on  health}*  action,  as  the  old  granulations  are  too  feeble  to  furnish 
reparative  material. 


Fig.  350. 


Fig.  351. 


Fig.  3.>2. 


Fig.  ao3. 


Fig.SSl 


iDitrnmeattror  romoTing  Dead  Bono. 

The  hemorrhage  attending  the  operation  is  usually'  very  firee,  the  blood  oozing  out 
at  every  [joint,  in  consequence  of  the  great  vascularity  of  the  parts,  both  osseou* 
and  soft,  and  occasionally  requires  plugging  of  the  cavern  with  lint  steeped  in  some 
8t3'ptic  lotion,  as  a  saturated  solution  of  suhsul[>hate  of  iron,  alum^  or  alum  awl 
tannic  acid.     It  is  seUlom  that  any  arteries  requiri-  to  be  tied. 

The  edges  of  the  wound  are  drawn  lightly  together  with  adhesive  strips ;  the  limb, 
placeil  in  an  easy  position,  is  bandaged  from  the  distal  end  upwards-,  and  the  |M»rt8 
more  immediately  atfected  are  ke|)t  constantly  wet  with  cold  water  medicafni  wiih 
laudanum  and  acetate  of  lead.     The  dressings  arc  1*601076(1  in  forty-eight  hours,  when 
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the  wound  is  well  syringed,  aud  eovtred  with  mi  eiuolliLUl  yuiilticc,  to  favor  the  granu- 
latiug  process.  The  only  general  nieaus  usually  requiiid  are  light  diet  and  a  little 
atteution  to  the  bowels,  with  a  full  niiodyiie  jifter  the  |iiilient  is  put  Lo  bed-  If  the 
new  bone  is  not  sufficiently  strong  to  prevent  the  limb  from  bunding  or  breaking,  it 
must  be  suppurted  b}'  appropriate  splints,  or,  what  Is  Ix^tter,  a  case  made  of  sule- 
lealher,  gnllapercha,  or  Inmk-iiifiker's  board. 

The  cicutriztttion  will  be  greatly  faeilitated,  after  sneh  an  c)[)eration,  if  the  edy:es 
of  the  eloaelt  and  sinuses  be  thoroughly  pared  before  the  parts  are  dressed,  lis  they 
will  Llins  be  plaeed  in  a  nineh  better  condition  for  the  rapid  di'veloj^ment  nf  healltty 
grannlatioDB.  In  general,  the  edges  of  sacb  o|>enings  will  be  fotind  lo  be  livid,  un- 
tlerniined,  aud  partially  devitjdized,  and,  therefore,  incapable  of  throwing  out  healthy 
material. 

Soon  after  the  sequester  has  been  removed,  whether  by  BfitHre  or  art,  the  new 
os.seous  shell  liegins  to  contrtict,  and  by  degrees  assumes  the  s[ia(>e  of  the  old  bone, 
which  it  is  designed  to  replace.     While  this  change  is  going  on  externally,  osseous 

Eltter  is  deposited  upon  the  inner  surface  of  the  shell,  as  well  as  upon  the  articular 
ds  of  the  surviving  portions,  thereby  gra<lually  filling  tii>  tlie  cavity,  tlie  period 
quired  for  this  being  generally  in  pro]iorti<tn  to  the  size  of  the  eschar.  The  medul- 
lary canal,  in  case  tbere  has  lieen  one,  is,  as  already  .stated,  seldom  reestabli.sbed. 

It  is  not  often  that  the  surgeon  is  not  able  to  effect  a  g<iod  cure  in  necrosis;  in 
general,  even  with  little  defornuty  and  loss  of  function.  Ciises  do,  however,  occur, 
where,  from  iiegh-et  or  iiijndieioiis  treatment,  Ilie  neigliboriiig  structures  are  so  exten- 
eivel}'  and  ruinously  involved  ns  to  render  it  diUicult,  if  not  inii>ossil>le,  to  save  the 
afl'ected  limb.  Such  an  ex'ent  will  l.>e  j>artienlarly  liable  to  happen  when  a  large  joint 
is  implicated,  as,  for  instance,  that  of  the  knee  in  necrosis  of  the  thigh,  or  of  the 
ankle  in  necrosis  of  the  tibia.  Under  such  circumstances,  hardly  anything  short  of 
amputation  Avill  be  likely  to  answer;  and  a.  similar  procedure  may  become  necessary 
when  the  patient's  constitution  is  so  nuieh  shattered  by  previous  or  coneomitatit 
disease  as  to  ineclude  the  possibility  of  its  holding  out  during  the  time  that  may  be 
required  for  the  separatitni  4jf  the  dead  bone.  In  other  eases,  again,  ajnpiitation 
may  l>e  demanded  on  account  of  hemorrhage  from  .some  large  sinus,  presenting  itself 
either  ns  u  geneial  oozing,  or  as  a  flow  from  an  artery  of  considerable  size,  opened  by 
ulcerative  action  at  a  period  when  the  loss  of  a  few  mtire  ounces  of  blood  might  prove 
fatal.  Another  reason  for  such  interference  is  excessive  deformity  of  the  lindj,  ren- 
dering it  not  only  very  unseemly,  but  utterly  unserviceable.  It  is  iiivpossible,  how- 
ever, to  exercise  too  mueli  citutimi  in  attempting  to  decide  so  grave  a  question.  In 
•weighing  the  several  points  involved  in  its  consideration,  we  must  not  lose  sight  of  the 
fact  that  cases,  apparently  of  the  most  forlorn  character,  where  life  literally  !iangs, 
as  it  were,  by  a  thread,  will  sometimes  promptly'  recover  upon  the  removal  of  the 
dead  bone. 

Resection  of  bone  deprived  of  vitality  may  occasionally  be  advantageously  prac- 
tised instead  of  its  removal  in  the  form  of  a  sequester.  Such  a  procedure  is  espe- 
cially indictiled  in  yoxnig  subjects  exhausted  by  previous  sulfering,  where  delay  would 
be  likely  to  be  followed  by  great  damage  lo  the  constitulion,  if  not  destruction  to 
life.  Another  aiivantage  is  timt  (he  inriosteum  may  often  be  much  better  preserved 
than  when  the  disease  is  left  for  several  months  lo  itself,  as  it  must  generally  be 
when  the  bone  is  detached  spontaneously.  The  subject  has  recently  been  placed  iu 
a  very  favorable  light  by  Oilier,  who,  in  bis  great  ivork,  entitled  Traits  Expe'ri- 
mcntalo  et  Clinique  de  la  Regenc'nition  iles  Os,  published  in  l,Sr.7,  has  adduced  a 
number  of  eases  illustrative  of  the  beneficial  effects  of  this  mode  of  treatriieul, 
derived  chiefly  from  the  practice  of  Larghi,  Crens-y-Manzo,  Jainbon,  Lentenneur, 
and  T.  Holmes,  in  nl!  of  which  large  portions  of  bone  were  removed,  with  the  effect 
of  useful  limbs.  Other  instances,  equally  gratifying,  have  since  been  furnished, 
among  otliers,  one  iiy  Dr.  Clieever  and  one  by  Dr.  Buckingham,  of  Hoston.  The 
bone  which  yields  the  best  results  under  this  mode  of  treatment  is  the  tibia,  although 
it  is  applicable  to  every  piece  of  the  skeleton.  Excision  of  the  sljaftof  the  tibia, 
however,  is  always  followed,  as  was  first  pointed  out  by  Oilier,  by  dislocation  of  the 
fibula  at  the  sujierior  tibio-libular  articulation,  in  consequence  of  the  contraction  of 
the  muscles  of  the  leg,  whereby  tlu;  head  of  this  bone  is  gradually  pushed  beyond 
its  natural  level.  Tins  change  was  strikingly  manifest  in  the  case  reported  by  Dr. 
Cheever.  To  counteract  this  tendency,  profier  splints  should  be  employed  to  insure 
perfect  quietude  of  the  limb  nntil  the  parts  are  healed. 
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SECT.  X SOFTENING. 

Tiie  essential  characteristic  nf  o&tcornalacia,  inollilies  ossitim,  or  sofU'i 
liuiit'ti,  is  n  fliminiuion  of  the  liirum'sa  and  solidity  of  the  osseous  tissue, 
upon  the  gradual  rtraoval  nf  its  uarthy  constituonts,  and  the  deposition  of  a  lediij-li, 
sero-altuiniijiKiis,  oily,  or  greasy  sul.>stance.  The  disease  is  often  confounde<I  with 
rachitis,  Init  dilfi'rs  from  it  in  the  cireunistances,  first,  of  its  Ix'iug  a  disorder  of  a'liiU 
life,  and,  secondly,  in  lieing  always  attentied  with  severe  pain;  whereas  rickct*  is 
peculiar  to  infancy,  and  free  frnm  local  suJlcring. 

Softening  of  the  osseous  tissne  varies  in  degree  and  extent,  occurring  at  one  time 
as  a  very  slight  aflection,  with  hardly  any  aiipreeia))le  change  of  structure,  aud  at 
another  as  u  most  seiluus  lesion,  in  which  it  is  diDicult  to  distinguish  any  trace  uf 

the  normal  substance.     In  regard  to  its  exte&t,  il 
may  be  general  or  partial ;  in  the  one  cjise  jHTVad- 
ing  the  entire  skeleton,  while  in  the  other  il  Ls 
limited  to  particular  bones,  or  even  portions  of 
iKtne.     Of  general  osteomalacia,  the  cai«e  of  -Ma- 
dame Supiot,  so  niiuutel}'  described  by  Morand,  iLc 
younger,  in  the  JSIemoirs  of  the  Ac:idemy  of  Sci- 
ences of  Paris,  for  1710,  atfords  a  chara<  • 
well  as  a  most  extmordinar}',  example,  :i- 
tig.  355.     In  this  woman,  who  died  at  tlic  ape  of 
thirty -seven,  the  bones  were  so  completely  softeud 
that  they  could  be  bent  like  wax,  and  put  in  almo«t 
any  position,  although  she  herself  had  lost  all  cob- 
trol  over  them,  her  head  and  left  arm  being  the  oaiy 
parts  she  could  move.     Most  ginerally  the  disorder 
iscoiifijied  t'j  particularbones,  usthe  ribs,  steraum, 
vertebiii",  and  the   pelvic  pieces,  the  latter  lieinjf 
eajK-cinliy  liable  to  suffer  in  child-bearing  wom«u 
Tlie  osseous  ti-*sue  in  this  disease  gradually  loses  its  firmness  and  solidity.  lH?cun)ifi|! 
decalcitie<l  ami  idlimately  sosutYand  pliant  that  it  may  lie  easily  bent,  if  not  cut.    Itij 
of  a  pale  reddish  color,  often  iuclintiig  lo  yellow,  is  »|)ecifically  lighter  than  the  healthy 
strucliu-e,  and  is  infiltrated  with  a  turbid,  viscid  serum,  re- 
iuo\':iMe  by  pressure.     Occasionally  the  osschjus  fibree  nn 
widely  separated  Irom  each  other,  so  as  to  leave  large  eelU, 
whieli  are  filled  with  a  bloody-looking,  adipose  substance, ftf 
Been  in  fig.  3.t(;.    When  this  is  the  case,  the  bone  is  sonietinirs 
reninrknbly  plijiut,  bending  like  semicortcrete  wax.     Boiling 
completel3-  dissolves  it ;  and  exposure  to  the  air,  by  abstract- 
ing its  moisture,  sensibly  diminishes  its  weight.     Such  are 
the  priufipal  changes  observable  in  the  osseous  tissue.    Tlio 
j>eriostcuni  over  the  affected  part  is  abnormally  thick,  rough, 
and    Init  feebly   adherent;    it  is   of   a  grayish   hue,  ileeply 
injected,  and,  like  the  bone,  infdtrated   with  sanguiiiolcnt 
matter.     Upon    being   macerated,  however,  it    is  found  to 
retain  its  fibrous  structure.     The  marrow  is  converter!  into 
n  re<ldish,  gi-easy  sanies,  and  tlie  medullary  membrane 
wasted  away  to  a  few  sof\,  cellular  shreds.     The   cartila^ 
sometimes  participate  in  the  softening,  while   the  muse 
are  pale,  atr()i)hied,  and  infiltrated  with  a  i-eddish  fluid. 

In  the  advance*!  stages  of  the  disease,  the  bone  is  deprive 
of  its  laminated  structure,  the  osseous  corpuscles  are  gn-al' 
clnnged  in  their  shape,  as  well  as  diminished  in  nunil 
and  the  Haversian  canals  are  enormous) v  swollen  and  di^ 
tended  The  red,  gruraous  substance,  so  abundantly  diffuy 
ihniugh  its  interior,  has  been  shown  by  Palrvmple  to  c<»fl 
sist  of  granular  matter,  nucleated  cells,  and  caudate  corjuil 
cles. 

The  softening  generally  involves  the  whole  thickness  of 
the  bone:  but  cases  occur  in  whi<'h  the  outer  table  rvuiains 
unchanged,  consisting  of  a  thin,  brittle  shell.     The  dieio 
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olivioufily  consists  eillier  in  an  inordinate  aI>sorptJon  of  the  jiliosphnte  of  lime 
upon  which  the  solidity  of  the  osseous  strui'tnre  naturally  dcjionils,  or  in  a  deficient 
deposition  of  this  mutter  into  its  meshes.  Pr.  Leeson,  who  lias  earefully  investi- 
gated this  sultjeet,  has  found  t\  specimen  of  sofleiietl  bone  to  he  composed  of  18.75 
of  anim.nt  matter,  29.17  of  phosphate  sind  earhoiiate  of  lime,  and  .'i'i.OM  of  water. 
As  a  general  rule,  it  may  he  stated  that  there  is  ahva3's  a  iiotahle  increase  of  fatly 
matter,  a  diminution  of  phospiuitc  and  carbonate  of  lime,  and  an  increase  of  animal 
Buhstancc. 

What  are  the  camtex  of  this  rcmarkahle  disease,  or  ttie  circumstances  which  ittlhi- 
ence  its  origin  nnd  development?  U|)on  this  subject,  unlortunalely,  science  is  fllmost 
completely  silent.  A  great  variety  of  causes  have  been  accused  as  being  cfipalik-  c»f 
producing  it,  more  es])ecially  a  goutj',  rheumatic,  syphilitic,  or  scorbutic  state  of  the 
8yst4^m ;  hut  in  admitting  sucli  an  agency,  it  should  not  be  forgotten  that  vast  num- 
bers of  persons  labor  under  such  a  taint,  ajid  yet  are  never  the  subjects  of  osteouia- 
laoift.  That  it  may  occasionally  induce  softening  of  the  osseous  tissue  is  extremely 
probable;  hut  that  this  occurrence  is  frequent,  experience  jilaiuly  contradiets.  The 
whole  course  of  the  disease  shows  it  to  he  essentitdly  connected  with  a  vitiated  nnd 
depraved  condition  both  of  the  solids  and  fluids;  but  whether  the  disorder  of  the 
one  precedes  that  of  the  other,  or  whether  they  have  a  siuuilta neons  origin,  and 
afterwards  keep  steady  nnd  regular  (wee  with  eaeli  other,  are  questions  wluthour 
knoM'ledge  is  inadequate  to  snhe.  In  a  remarkalilc  ease  of  this  disease  in  a  giil^ 
eighteen  j'ears  of  age,  reported  by  Professor  Jose|jh  Jones,  of  New  Orleans,  the 
cause  seems  to  have  been  of  a  malarial  character.  However  provoked,  it  is  sulli- 
cienth'  apparent  that  the  slriicturea  whivh  are  its  scat  jire  in  a  state  of  inflammation, 
and  that  this  inflammation  plays  an  important  i>arl  in  the  production  of  tiie  ehanges 
which  characterize  it.  If  it  were  not  bo,  how  could  we  account  for  the  excessive 
vascularity  of  the  affected  tissues,  the  snnguiuolent  nature  of  the  infiltrated  fluids, 
the  thickened,  spongy,  and  congested  coiiditi<»n  of  the  periosteum,  ami,  finally,  the 
atrocious  and  constant  pains  which  form  so  nota!ile  a  feature  in  the  history  of  o.slef>- 
malacia?  All  these  circumstances  unerringly  point  to  inflammation  as  the  great 
agent  in  the  production  of  these  changes;  changes  which,  when  existing  in  the  soft 
structures,  are  invariably  referred  to  this  cause,  and  to  none  other.  Tlie  morbid 
action,  whatever  it  may  be,  is  always  of  a  chroidc  character,  ainl  is  attended  with 
important  lesion  of  nutrition,  leading  to  the  removal  of  the  earthy  matter  of  the 
bones,  and  the  excretion  of  it  from  the  system,  or  its  deposition  among  parts  where 
it  df^es  not  naturally  occur.  Or,  what  is  more  juubable,  there  is  both  absoiption 
of  the  original  solid  structure  arnl  a  want  of  secretioir  of  new,  thus  causing  a  eouj- 
plete  disintegration,  or  decomposition,  of  the  osseous  tissue.  All  these  eireum- 
stances  arc  suniciently  obvious  and  tangible;  hut  if  we  attempt  to  go  beyond  them, 
we  involve  ourselves  at  once  in  difficulties  from  which  it  is  impossible  to  extricate 
ourselves. 

Osteomalacia  is  rarely  seen  Ix'fore  the  age  of  puberty,  its  favorite  period  of  attack 
being  between  the  thirtieth  and  fiftieth  years.  Another  singular  fentiiru  in  its  iiistor^' 
is  that  it  is  raueh  more  fieipicnt  in  women  than  in  men,  in  the  projiortion,  it  has  been 
said,  of  ten  to  three.  Of  Hii  cases  collected  l>y  Litznian,  oidy  13  were  males.  It 
is  most  eommon  in  females  who  have  borne  several  children  ;  and  it  often  begins 
either  during  |)regnancy,  or  within  a  short  time  after  parturition.  Of  the  above 
cases,  91  were  of  this  dcscriplifUi.  Examples  have  been  rejioited  in  which  it  was 
hereditary,  having  been  distinctly  traced  through  three  generatiuu.s,  but  in  none  of 
the  offspring  did  it  show  itself  until  after  puberty.  The  bones  of  insane  j)erson.s  are 
frequently  in  a  softened  couditi<jii,  ap]>roathing  that  of  osteomalaeia.  At  the  Car- 
methen  Asylum,  as  staled  ity  Dr.  Heruder,  of  twenty  bodies  examined  after  death, 
the  ribs  in  nine  were  found  to  !><■  abnormally  soil  and  fragile. 

The  fiymptomif  of  this  disease  vary  in  its  difrereiit  stages.  Its  invn.sion  and  pro- 
gress are  generally  very  insidious.  The  earliest,  and  for  a  long  time  the  mo.^^t  prom- 
inent, occurrence  is  i»aiu  in  the  limbs,  spine,  and  jielvis,  of  a  wandering,  shilling 
character,  which  the  patient  usually  supposes  to  be  of  a  rheumatie  nature,  and  whieh 
is  often  so  severe  as  to  cause  immense  distress,  esjieeially  at  night,  and  in  damp, 
chilly  states  of  the  atmosphere.  By  and  by,  dyspna^a  sets  in,  with  ]ialpitati(in  of 
the  heart,  and  a  sense  of  constriction  across  the  chest,  and  the  |)atieut  is  seized  with 
an  overwiielniing  feeling  of  prostration,  which  utterly  unfits  him  for  business,  and 
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usually  comptls  him  to  keep  his  bctl.     If  he  atterapts  to  wnlk,  bis  limbs  beo^i  under 
biiii,  aiul  if  the  efl'ort  is  ollcn  repeated,  they  soon  become  badly  curved  ;  bhoiilil  liiii 
toe  Caleb  in  the  folds  of  tbe  carpet,  or  sliould  he  be  so  unfortuiiiite  as  to  trip, or  fall,! 
or  give  his  body  a  siiddeii  twist,  lie  will  ])robably  liear  sonic  of  his  bones  crack,  and 
yield  under  the  fciiperim-uinltcnt  weight.     Emaciation  gradually  takes  place,  th^*  aj>-l 
petite  is  derang<'d,  the  skin  is  batlied  with  clammy  perspiration,  tbe  tongue  is  ft<ulJ 
the  bowels  are  irregular,  being  either  costive  or  too  loose,  and  the  iiriiie,  surchnrgt 
with  earthy  phosphates,  is  very  thick,  heavy,  of  a  whitish  a.speot,  and  freqiitiitlj 
also  albnnijnoijs.     In  the  latter  stages  of  the  malady,  the  saliva,  tears,  and  swoat^ 
olten  contain  similar  ingredients.    Great  distortion  frefpiently  occurs;  and  theboitea,- 
bent  in  every  direction,  are  eflectnally  disqiialitied  for  tlie  performance  of  their  fune.^ 
tions.     The  chest  projects  like  that  of  a  pigeon,  tlie  spine  is  bent  laterally,  as  welli 
as  backwards,  the  pelvis  is  twisted,  or  rotated  upon  ittt  axis,  and  the  whole  blaturei 
of  the  individual  is  sensibly  diminished,  the  Lead  Ijeing  thrust  down  between  th^ 
shoulders,  which  are  nnnatiirally  arilied  and  proniineut.     Aiuitlst  all  this  disturlj 
ance,  however,  the  intellect  is  uncIoude<l,  nieastriiation  is  perfect,  and  e%'en  coiioi 
tion  is  still  possible.     The  period  at  which  death  occurs  varies  from  a.  few  mont 
to  several  years,  its  approaches  being  usually  very  gradual,  and  tbe  couseqnenve 
Eheer  exhaustion. 

The  dia(/}nmi<  of  osteomalacia  is  not  always  very  clearly  defined.    The  disease  tot] 
which  it  is  most  liable  to  be  mistaken  is  rachitis,  but  from  this  it  ma}'  generally  1*1 
dintinguishcd  by  tlie  following  circumstances: — Osteomalacia  mrel>' occurs  beforjj 
the  age  of  twenty-five  or  thirty,  while  rachilis  is  altogether  peculiar  to  infancy  and! 
childhood,  the  disease  in  the  former  attacking  the  bones  after  the  completion  of  os8i*i 
flcation,  whereas  in  the  latter  it  assails  them   befoi'e  they  are  fully  developed, 
softening,  the  patient  is  harassed  with  excessive  pain  and  an  overwhelming  »eafe  i 
exhaustion;  in  rickets,  on  the  contrary,  there  is  a  total  absence  of  pain,  and  tii 
little  patient  generally  retains  a  good  sliare  of  strength.     In  osteomalacia  there  i 
more  deformity  than  in  rachitis;  tlie  disease  is  also  of  a  more  fatal  character,  fc»l 
persons  getting  well,  whereas  in  rachitis  recovery  is  the  rule,  death  the  exception.] 
Softening  is  much  more  common  in  women  than  in  men,  especially  in  such  as  ha>i 
had  several  children  ;  rachitis,  on  the  contrary,  is  nearly  equally  frequent  in  botll 
sexes.     In  softening  the  urine  always  contains  a  large  quantity  of  earthy  uiatt<r,1 
whereas  in  rickets  this  excretion  is  unusually  lateritious.     Finally,  the  two  atrccliuinj 
are  signalized  by  marked  diflerences  in  their  anatomical  characters.     In  osteomalacil 
the  osseous  structure  is  completely  disintegrated  and  decomposed;  in  rachitis,  ou  111 
other  hand,  it  is  merely  modified,  and,  theref«»re,  susceptible  of  restoration. 

Tiie  prognosis  of  osteomalacia  is  genernlly  unfavorable.  Hence  Solly,  Dnirympll 
and  some  other  authors  are  inclined  to  regard  it  as  of  a  trul}-  malignant  character 
Although  this  opinion  requires  confirmation,  it  serves  to  show  how  exceedingly  us 
manageable  the  dise.ise  has  hitherto  proved  to  be  in  the  bands  even  of  the  be* 
practitionci's.  The  jxriod  at  which  death  occurs  is  very  variable,  Bomo  patienCI 
dying  in  a  few  months,  others  not  under  several  years. 

The  great  point  in  the  h-eatmt'nt  of  osteomalacia  is  to  improve  the  general  hcalt 
by  a  wcll-regiihtted  diet  and  by  tiie  employment  of  tonics,  as  iron  and  quinine.  l\A 
shower-bath,  and  change  of  air.  Mercury  has  occasionally  been  a<lministered, 
carried  to  the  extent  of  ptyalism,  but,  instead  of  proving  beneficial,  it  has  usuiUl| 
Iteen  productive  of  injury  by  still  further  exhausting  the  powers  of  life.  Phosphat 
of  liuu',  as  having  a  tendency  to  supply  the  deficiency  of  osseous  matter,  bus  als 
been  trie«l,  but  apparently  with  no  better  ed'ect.  If  we  adopt  the  idea  that  the  dis«.'j 
is  of  an  intlummatory  nature,  antiphlogistics  ought  to  be  advantageous,  but  thi; 
far  their  etnjvloyment  has  ^iekletl  no  good  results,  but  rather  the  reverse.  Wh« 
the  disease  is  fully  established,  confinement  in  bed  upon  a  soft,  clastic  mattress  wil 
be  necessary;  and  every  precautirm  should  be  taken  to  avoid  the  occurrence  of  cnr^ 
vature  and  fracture  of  the  aflTccted  bones.  Pain  must  be  relieved  by  tbe  libeml  us 
of  anodynes. 


8KCT.  XI RACHITIS. 


Rachitis,  or   rickets,  is   a  disease  of  the  osseous  tissue,  consisting   in   a  drfl 
ciency  both  of  its  earthy  and  organic  clemeuts,  as  is  sbowa  by  tbe  dimintslic 
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quantity  of  phosphate  and  carbonntc  of  liiiK?,  anil  the  absence  of  gelatin,  vvhith 
form  such  important  constituents  of  iionuitl  lioiii-.  Tiic  consequence  is  tliat  the  dif- 
ferent classes  of  boue,  the  long,  short,  and  flat, 

become  so  excessively  softened  as,  in  time,  to  yield  Fig.  350. 

under  the  slightest  pressure,  bonding  and  twisting 
in  various  directions,  and  ibiia  oecasioniug  serious 
and  generally  irreme<liable  dcfomuty,  us  observed 
in  the  drawing,  fig.  35(i,  taken  from  a  patient  at  the 
Pliiladelpliia  Hospital. 

Kiekels,  essentially  a  disease  of  early  infancy,  is 
most  frequently  witnessed  from  the  eighteenth  to  ]v    «k       ■ 

the  twentieth  month,  although  many  cases  oeciir  I      r  j 

before  the  end  of  the  flrst  year.  Now  and  then 
an  instance  ia  observed  as  late  as  the  twelfth  year;  < 
but  this  is  extremely  uncommon,  and  altugotlier 
contrary  to  the  usual  course  of  the  nffection.  Oc- 
casionally it  is  congenital.  The  intliience  of  age 
in  the  production  of  thi.s  alfectton  ia  well  shown 
by  the  tables  of  («u(^rin.  Of  84(5  cases  analyzed  by 
this  ob8er\*er.  3  oeciined  l>croi"e  birth,  1(8  dnriiig  the 
first  3'enr,  176  iluring  the  secojid,  :55  tluring  the 
tinrd  year,  19  during  the  fourth,  10  during  the 
fifth  year,  and  f)  from  the  sixth  to  the  twelfth.  Of 
these  cases,  I9S  were  females,  and  the  remainder, 
or  less  than  one-half,  were  males.  Instances  have 
lieen  noticed  in  which  it  seemed  to  be  heroditaiy, 
or  in  which  it  attacked  several  members  of  the 
same  family. 

From  the  accurate  and  masterly  account  of  this  wok^u. 

disease  by  Ulisson,  published  upwards  of  two  cen- 
turies ago,  it  appears  that  it  first  took  its  rise  about  the  year  1G20,  in  the  western 
parts  of  England,  from  which  it  gradually  spread  over  the  rest  of  Europe.  Jn  this 
country  it  has  alwa^'s  Ix'eii  extremely  uncommon,  even  among  the  lower  classes, 
whose  children  are  its  most  frequerrt  subjects.  An  exception,  however,  to  this  state- 
ment occurs  in  regard  to  the  children  of  some  of  our  eleemosynary  institutions. 
Thus,  acconting  to  Dr.  Parry,  iu  the  Philadelphia  Hospital,  25  per  cent,  of  all  the 
children  between  two  months  and  four  years  of  age  are  rickety ;  aud  in  some  of  the 
foreign  institutions,  as  in  those  of  London,  Prague,  and  otlier  cities,  the  jiroportion 
is  still  greater.  These  dilTerences  are  doubtless  due  to  the  diirei^ences  of  constitu- 
tion, and  modes  of  living,  children  that  are  crowded  together,  iiJ-fed,  and  confined  in 
small,  ill-ventilated  apartments,  being  most  liable  to  suffer  from  the  disease. 

Of  the  rausc-i  of  rickets  nothing  is  known.  From  the  circumstance  of  its  appear- 
ing occasinnally  in  -several  members  of  the  same  family,  it  has  by  many  been  supposed 
to  be  of  a  hereditary  character,  nearly  all  of  the  older,  and  not  a  few  of  the  modern, 
authorities  concurring  in  this  view  of  its  origin.  How  far  a  strumous,  sy[ihilttic,  or 
scorbutic  state  of  the  system  is  influential  in  its  production  is  undetermined;  nor  is 
anything  positive  known  of  the  elTects  of  a  vitiated  atmosphere  upon  its  develop- 
ment, as  living  in  damp,  crowded,  and  ill-ventilated  underground  apartments,  so 
prejudicial  to  the  genera!  health.  That  these  and  other  causes  may  engender  it 
when  there  is  a  predisposition  to  its  oceurrence  is  highly  probalile,  but  tlieu  the  ipies- 
tion  arises,  What  creates  the  predisposition?  There  mu.»;t  necessarily  be  some  defect 
in  the  constitution,  otherwise  the  disease  eonld  not  take  place.  Mere  disorder  of  the 
digestive  and  assimilative  functions  could  not  produce  it,  for  thousands  of  children 
are  thus  affected,  and  yet  do  not  suffer  from  rickets.  A  syphilitic  taint  of  the  system 
has  often  been  accused  of  giving  ri.se  to  it;  but  of  this  also  there  is  no  proof,  Wh.al- 
ever  the  exciting  cause  may  be,  there  is  no  question  that  the  immediate  one  is  a 
'ieflciency  of  pliosphate  and  carbonate  of  lime,  upon  which  the  solidity  of  the  osseous 
tissue  essentially  depends.  How  far  the  want  of  cartilage,  which  is  such  an  im- 
portant element  of  healthy  bone,  may  dis«|ualify  the  osseous  tissue  in  rachitis  for 
the  reception  of  earthy  matter,  is  a  f>rol»leni  which  remains  to  be  solved. 

The  patliolofjical  alterations  of  the  osseous  tissue  consequent  upon  tliis  disease  may 
be  con  venienti}'  arranged  under  three  beads,  each  possessing  marked  peculiurilies. 
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In  llie  first,  tlu-  hones  are  sjttu rated  with  a  reddish,  watery  flnid,a  considernblc quafr 
tity  of  wliifli  is  alno  interposed  between  their  outer  surftice  and  the  periDstnnn,  «n 
the  one  hand,  and  between  the  nieduil:iry  tnembrane  and  their  internal  walls,  on  ilit 
other.  At  a  more  advaneed  period,  this  fluid  is  replaced  by  a  sort  of  gelatiniforru 
substance,  whiuh  becomes  gradually  organized,  and  ultimately'  adheres  with  pnl 
flrraness  to  the  parts  with  which  it  lies  in  contact.  The  periosteum  is  thickened  aud 
injected,  the  nutrient  vessels  are  reniarkably  eidarged,  and  the  medullary  mcmhrane 
is  very  spongy  and  vascular.  The  lamellic  of  the  long  bones,  naturally  so  hard  ami 
compact,  are  a  good  deal  softened,  while  the  areolar  structuri'  is  greatly  raix'fit'<l, 
many  of  the  cells  being  more  than  double  Ibe  natural  size.  Similar  alterations  are 
observeil  in  the  short  and  llat  bones. 

In  the  second  stage,  a  peculiar  spongoid  substancd  is  formed  between  the  perios- 
teum and  the  outer  surface  of  the  bom-s,  varying  from  two  to  three  lines,  or  upwHrils. 
in  thickness.  When  the  quantity  of  this  "transition  tissue"  is  unusually  g rent,  it 
may  exert  such  a  degree  of  pressure  upon  the  lamelhe  of  the  compact  tissue  as  lu 
push  them  inwards  towards  the  medullary  canal,  in  such  a  manner  jis  to  rodnce  it 
very  materially  in  size,  if  it  do  not  entirely  obliterate  it.  Simultaneously  with  tliesc 
changes  the  bones  arc  rendered  so  soft  that  they  may  easily  lie  bent,  cat»  and  even 
indented  with  the  linger. 

In  the  third  stage,  that  of  resolution,  the  recently  formed  substanoo  in  the  long 
bones-,  as  well  as  in  some  of  the  flat  and  short,  assumes  a  compact  character,  and  u 
gradually  identified  with  the  iireexisting  tissues,  which  at  the  same  time  regain  their 
primitive  solidity.  Owing  to  the  presence  of  this  new  matter,  the  bones  are  mach 
larger  than  in  their  natural  state,  and  their  firmness,  especially  in  the  adult,  resemlilet 
that  of  ivory.     Hence  the  term  elmrnation  is  sometimes  applic<l  to  this  btate. 

When  rachitis  proves  fatal,  the  bod^•  is  usually  found  in  a  state  of  excessive  ciiu- 
ciation;  the  muscles  are  thin,  pale,  and  flaltby  ;  the  adipowe  matter  is  almost  eiitin-ly 
consumed;  the  cerebnil  substance  is  unnaturally  soft;  the  liver  and  spleen  ire 
enlarged  and  flaccid;  the  intestines  are  attenuated  and  distended  with  gas;  and  then- 
is  not  unfrequently  marke<l  tumefaction  of  the  muciparous  follicles;  the  mesenteric 
glands  are  incr?ase<l  in  volume  and  consistence;  the  heart  is  softened,  and  smaller 
than  common;  the  lungs,  which  are  often  congested,  arc  more  or  less  tuberculized  in 
about  one-sixth  of  the  cases;  and  the  bronchial  glands  are  hj-pertrophied,  loadwl 
with  serosity,  and  uf  a  deep  purplish  hue.  Occasionally  there  is  partial  ossification 
of  the  arteries,  muscles,  and  other  structures,  as  if  they  had  become  the  recipients 
of  the  earthy  matter  which  naturally  api>ertains  to  the  bones. 

The  ayrnptoniH  r)f  rickets  i)osscss  nothing  of  a  definite  character  in  the  earlier 
stages  of  the  disease.  Its  approaches  are  generally  stealthy,  and  at  times  nlmosl 
imperceptible.  The  cblM,  grailiudly  losing  its  health  and  spirits,  becomes  dnil  ami 
listless,  aii<l  labors  uinier  derangement  of  the  digestive  organs,  especially  flatnlemt' 
and  colicky  pains.  After  a  while,  marked  emaciation  seta  in;  the  muscles  aw  soft 
and  flabby;  the  abdomen  is  tympanitic;  the  skin  is  dry  and  sallow;  the  face  look* 
pale  and  doughy;  the  urine  is  scanty,  turbid,  and  lateritious;  and  the  alvine  evaciH 
atiojis  are  thin,  watery,  and  fetid,  there  being  nearly  always  considerable  diarrlnea. 
Dentition  advances  slowly,  and  the  teeth,  of  a  black,  f\iliginou8  aspect,  often  be- 
gin to  ilecay  almost  as  soon  as  they  pierce  the  gums.  The  fontanels  and  sutuK« 
are  unnaturally  open  ;  and  the  vvliole  process  of  ossification  is  peculiarly  slow  nml 
imperfect,  sometimes,  indeed,  almost  statiouar}',  if  not  actually  retrogressive.  A« 
the  disease  proceeds,  the  b'ines  grow  more  and  more  soft,  and,  iK'ing  unable  to 
sustain  the  weiglit  of  tlie  body  or  to  resist  the  action  of  the  muscles,  arc  at  length 
strangely  and  friglitfully  distorted.  The  head,  although  abnormally  small,  is  di»- 
proportionately  large  to  the  size  of  the  face,  and  is  sunk  down  between  the  shonlders; 
the  clavicles  are  bent  and  extremely  salient ;  the  sitine  is  curved  in  various  directions, 
especially  laterally,  anil  ilimiiiisbed  in  length;  the  pelvic  bones  are  curved  inwar<i«, 
so  as  to  lessen  very  materially  the  corresponding  cavity;  the  rib.s,  thickened  at  their 
point  of  union  with  the  costal  cartilages,  are  flattened,  and  the  chest,  in  consequence, 
is  sensible'  increased  in  its  autero-posterior  diameter,  giving  it  a  narrow,  pigeoo- 
shapcd  apiMJarance.  The  bones  of  the  extremities  are  shortened,  bent,  and  twistcil 
upon  their  axes,  while  their  artictdar  ends,  or  epiph>'ses,  are  softened,  rarefiwl,  hdA 
greatly  expanded,  thus  appearing  much  larger  and  more  prominent  than  naturolh'. 
If  the  child  has  begun  to  walk,  he  becomes  daily  more  feeble  on  his  legs;  he  ir»d- 
dies,  trips,  falls,  and  soon  returns  to  his  nurse's  arras. 
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In  rachitis  there  is  an  netiial  nrrcst  of  development  of  the  bonos,  ftinl,  altliougli 
this  want  of  growth  perva^lt's  the  entire  slieleton,  it  fs  nlwavs  most  cotispituous  in 
the  lower  extremities,  llie  Cemiir,  tibia,  and  fibula  being  often  fully  one-third  shorter 
than  in  the  natural  state,  and  also  diraiiiished  in  diameter,  except  at  liie  epiphyses, 
•which,  as  already  seen,  are  always  unusually  large  and  prominent,  espociiilly  ii'  the 
child  has  been  mueh  on  his  feet.  Under  such  eireumstanees,  the  head  and  neck  of 
the  femur  are  sometimes  forced  by  the  weight  of  the  bod^-  into  a  liorizoulal  position 
Ik'Iow  the  level  of  the  great  trochanter;  tlie  individujd  is  bow-legged,  and  the  joints 
of  the  knee  and  anklo  sulfer  great  distortion  from  the  weakened  and  relaxeil  con- 
dition of  their  ligaments.  The  Hat  bones,  during  the  reparative  process,  become 
solidities]  and  hypertroftliied  in  tiieir  areolar  texture,  while  the  long  ones  are  increased 
in  thickness  aud  slrengtb  along  the  concavity  of  their  curvatures,  that  tbey  may  be 
the  better  able  to  support  the  superiucuinbeut  pressure,  and  resist  the  effects  of 
muscular  action. 

Tlie  only  disease  of  the  Iwnes  with  which  rachitis  is  at  all  liable  to  be  confounded 
is  osteomalacia,  or  softening.  The  signs  of  distinction,  however,  are  commonly 
very  evident.  In  the  first  jjlace^  rachitis  is  an  affection  of  infancy  and  early  child- 
hood, whereas  mollescencc  never  occurs  nrvtil  atlcr  middle  age.  Secondly,  in  rickets 
the  softened  and  flexible  state  of  the  skeleton  is  otdy  temporary;  after  a  time,  a 
process  of  repair  i.s  set  itp,  and,  gradually  cntitinuing,  the  allectcd  ttssncs  become  at 
length  more  Grm  and  compact  t!mn  thej- are  in  the  natural  state;  in  osteomalacia, 
on  the  contrar}-,  the  disease,  once  iicgitn,  generally  progresses  until  lite  patient  is 
worn  out  by  his  suffering,  no  attempt  being  usually  made  at  restoration.  Thirdly, 
in  rachitis  there  is  no  nmterial  alteration  in  the  urine,  whereas  in  niftlk'sconce  this 
fluid  is  always  loaded  with  a  large  c|uantity  of  earthy  salts,  the  kidneys  taking  on  a 
vicarious  action,  and  so  carrying  off  the  material  destined  for  the  .supply  of  the 
bones.  Fourthly,  in  rickets  tlicre  is  an  actual  arrest  of  develoiiment,  in  consequence 
of  which  the  bones  remain  disproportionately  short,  thin,  and  dwarfish;  in  solteuing, 
on  the  contrary,  tbe  affected  [licees  retain  their  normal  sliape,  although  they  are  so 
changed  in  tlieir  consistence  tliat  they  may  readily  lie  cut  and  bent  in  alimist  any 
direction.  Lastly,  in  rachitis  one  of  the  earliest  symptoms,  as  originally  itoiutcil  out 
\ty  Klsjisser,  and  fully  eotifirined  by  Vogel,  is  the  existettcc,  on  tlie  posterior  surface 
of  the  skull,  of  little  de[>rcssiotjSj  pits,  or  hrdlows,  varying  in  size  from  a  linseed  to 
that  of  a  liean,  easily  detectable  by  the  tips  of  the  fingers,  and  liaving  a  soft,  elastic 
foci,  not  unlike  cartridge  paper.     In  osteomalacia  no  such  occurrence  is  found. 

The  prrif/nosis  of  rachitis  is  generally  unfavorabfe;  \'or,  although  many  persons 
escape  wiljj  their  lives,  few  recover  without  permanent  <leformity.  In  regard  to  the 
danger  to  life,  it  is  commonly'  in  proportion  to  the  numbur  of  bones  .ttlected,  the 
rapid  progress  of  the  complaint,  and  the  age  of  the  subject.  Experience  has  deter- 
mineil  that  ver^'  youjig  children  are  more  liable  to  die  of  it  than  tliose  who  are  more 
advanced  in  years,  aud  those  who  are  born  of  scroHiloud  parents  than  those  who 
come  into  the  world  under  more  happy  auspices.  The  tluration  of  the  disease  is 
extremely  A-ariable;  very  tardy  at  one  tinae,  very  rajiid  at  another.  In  general,  oven 
tinder  the  most  favoralile  circumstances,  several  \'ears  elapse  before  complete  recovery 
occurs.  The  progress  of  the  cure  is  often  fatally-  arrested  Ity  some  intercurrent 
malady,  as  measles,  scarlatina,  smallpox,  or  cholera.  The  longer  recover^'  is  post- 
poned, the  greater  will  ))e  the  danger  of  serious  deformity.  The  duration  of  life  is 
not  necessarily  shortened  in  persons  who  get  well  of  rickets,  as  cases  have  occurred 
In  which  they  attained  tbe  age  of  sixty,  seventy,  or  even  seventy-five. 

Treat nn'ui. — In  the  treatment  of  rachitis  active  measiues  are  out  of  the  question. 
The  chief  reliance  must  be  upon  a  proi>erly  regulated  regimen  and  the  use  of  tonics, 
with  a  view  of  invigorating  the  general  system,  and  of  improving  the  condition  of 
the  blood,  which  is  always  materially  altered  in  its  properties.  Whatever,  therefore, 
has  a  tendency  to  strengtheti  tlie  patient,  and  to  enrich  the  circulating  mass,  must 
prove  indirectly  Ijcneficial  in  removing  the  disease,  and  should  claim  serious  consider- 
ation in  every  case. 

The  diet  should  be  mild  and  nutritions,  comprising  an  a<lequate  amount  of 
nourishment  iu  the  sniMllest  possilde  space,  so  as  not  to  o[)press  the  .stiujuuh  and 
create  flatulence  and  acidity.  The  best  article  is,  of  course,  the  mother's  milk, 
or,  when  this  is  insutTicient  or  unwholesome,  fresh  cow's  milk,  or,  bctttM-  still,  the 
milk  of  the  ass,  whicfi  is  now  so  much  used  in  some  of  the  Inrger  cities  of  continental 
EurojMJ,  and  which  approaches  nearer,  in  its  composition,  to  humuii  milk  than  that 
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of  any  other  auimal.  If  the  teeth  are  properly  <levdoped,  a  small  amount  of  aainul 
food  will  be  useful,  t'»i>ofially  fiit  bacini,  well  lioileil,  niul  not  too  ttalt,  witU  good  stale 
bread,  nnd  u  little  niusUed  prjtato.  The  body  should  be  washed  at  least  twice  &  ihy 
with  salt  water,  followed  by  dry  friction,  or  rubbed  with  a  moderately  stiff  salt  towel, 
and,  if  the  system  is  not  too  mueh  reducetl,  cool  or  cold  bathing  will  be  foiiDil  highlj 
invigorating.  Frequent  exposure  of  the  little  patient  to  the  fresh  air,  and  exercise 
suited  to  his  nge  and  strength,  arc  to  be  rigidly  enforceil.  The  seerctiiMia  mv 
improved  by  alteratives,  espeeiall}-  blue  mass  and  mercury  with  chalk,  wbiie  IL« 
bowels  are  kept  sululde  with  rhubarb,  magnesia,  or  oil.  Acidity  ia  allayed  by  the 
alkalies,  as  lime  water,  soda,  or  potassa. 

Tonic  medicines,  particularly  jpiinine  and  iron,  given  in  small  doses,  and  long 
continueil,  with  an  occasional  intermission  for  a  few  days,  are  always  imperatively 
indicated,  and  tlicre  are  few  cases  which  are  not  promptly  benefited  by  their  exhibi- 
tion, es|jecially  in  the  early  stages  of  the  disease,  although  they  are  nearly  cquallj 
useful  throughout  its  entire  progress.  The  mineral  acids,  aiid  the  tincture  of  the 
chloride  of  iron,  are  iiarticulai'ly  advisable  when  the  disease  is  associated  with  a 
scorbutic  condition  of  the  system.  Alterative  doses  of  mercurj-  occasionally  exer- 
cise a  salutary  influence,  especially  when  the  patient  labors  under  the  strumotu 
diathesis,  the  best  f(irm  being  the  bichloride,  in  combination  with  a  small  qii.ihtiljr 
of  iodifle  of  potassium,  dissolved  in  water.  The  pain,  which  is  ofleu  considerable, 
is  controlled  by  opiates,  either  alone  or  conjoined  with  diaphoretics. 

Lately,  the  phosphates,  formerl}'  so  much  employed  in  the  treatment  of  racbiti*. 
on  tlio  ground  tiiat  tliey  would  tend  to  stipi>l3'  the  deficiency  of  earthy  matter,  have 
again  come  into  vogue,  but  it  remains  to  be  seen  whether  they  reallj'  possess  any 
advantage  over  the  more  ordinary  tonic  remedies,  already  referred  to,  or  whether, 
indeed,  they  are  not  inferior  to  them.     Their  best  form  of  exhibition  is  the  syriij). 

Of  all  the  so->called  antirachitic  remedies,  however,  the  most  valuable,  so  fjir  m 
any  individual  article  is  concerned,  is  cod-liver  oil,  given  several  times  a  day,  in 
doses  suited  to  the  age  and  other  cii-cumstances  of  the  patient.  Possessing  highlj 
nutritive  and  alterative  properties,  it  is  admirably  adapted  to  support  the  system, lo 
enrich  the  blootl,  and  to  improve  the  secernent  powers,  which  are  so  much  at  fault  io 
rachitis.  Ft  may  be  administered  either  alone  or  in  uuion  with  some  of  the  more 
important  tonics  above  mentioned. 

The  mattress  ujkmi  which  the  child  lies  should  be  |)erfectly  free  from  hollows  or 
depressions,  it  being  a  matter  of  the  first  moment  that  the  head,  trunk,  and  limte 
should  rest  upon  the  same  plane.  As  soon  as  softening  occurs,  support  must  h 
afforded  to  the  weakened  structures  by  a])pr<:>priate  mechanical  means.  The  erect 
posture  ami  progression  must  be  interdicted  until  the  bones  are  sulllcieutty  strong 
and  firm  to  bear  the  weigiit  of  the  boily. 

The  angular  deformity  left  after  recovery  from  this  disease  is  not  only  very 
unseemly,  but  often  a  seriouB  impediment  to  progression,  and,  therefore,  demttmis 
surgical  interference.  When  the  bones  are  still  soft,  the  object  may  generally  he 
attained  by  forcible  extension,  performed  in  a  direction  opposite  to  the  projection, 
with  the  precaution  of  preventing  separation  of  the  epiphyseal  connections.  Wlicii 
the  reverse  is  the  case,  recourse  must  be  had  to  subcutaneous  perforation  with  a 
suitable  drill,  the  number  of  holes  varying  according  to  circumstances.  At  the 
end  of  eight  or  ten  days,  when  the  osseous  tissue  will  have  l>ecome  suflScieallj 
softened  by  the  resulting  inflamraatifHi,  rectification  may  be  effected  without  mtu^h 
force,  the  limb  being  afterwards  put  up  iu  plaster-of-1'aris  dressing,  or  confined 
by  a  special  apparatus,  couslnicted  on  the  principle  of  the  club-foot  shoe.  Frac- 
ture of  the  affected  bone  will  only  Im?  requiretl  iu  the  more  rebellious  cases. 
Professor  Lnngciibeck,  in  deformities  of  this  kind,  ]>erforatcs  the  distorted  bone 
at  several  |)oints  with  a  small  trephine,  and  then  effects  sul^cutaneous  division  by 
means  of  a  very  narrow  saw  introduced  through  the  openings  thus  made.  Such  • 
proceeding  is  not  only  dilllcult  but  dangerous,  as  it  is  very  liable  to  be  followed  I'V 
erysipelas  and  other  bad  consequences. 


SECT.  XII FKAQIUT^ 

Fragility  of  the  osseous  tissue  is  one  of  those  affections  which  are  to  be  rcgarde^l 
rather  as  an  effect  of  disease  than  as  a  disease  itself  It  consists,  as  the  i)»i»c 
implies,  iu  u  peculiar   brittleuess  of  the  bones,  iu  which,  especially  iu   its  lucre 
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»dvanceil  stages,  their  substance  is  so  completely  changed  in  its  cliarufter  as  to 
give  way  under  the  most  trivial  circumstances.  All  the  bones  are  liable  to  this 
Snorbid  brittleness,  and  eases  occur,  aitlioiigh  rarely,  where  it  literally  [lervadts  the 
"whole  skeleton.  In  1S,')7,  the  body  of  a  female,  supposed  tu  be  upwards  of  si'vcnty 
years  olil,  wa.s  brought  into  the  dissecting  rooms  of  the  .leffertsou  Medical  College, 
.With  upwards  of  eighty  fractures,  received  a  few  days  before  in  a  fall  from  :i  tlurd 
htory  window  upon  tiie  pavement  below.  Nearly  all  the  ribs,  several  of  the  vi>rtebr«, 
piu\  a  number  of  the  long  bones,  were  broken,  and  signs  of  former  frarliires  existed 
Id  the  humerus,  thigh,  scapula,  and  other  pieces.  Devcrgie  examined  the  body  of  a 
Woman  who  died  under  symptoms  of  fragility,  in  whose  skeleton  there  were  not  leso 
than  eighty-three  fractures.  Dr.  Uibsoii  met  with  a  young  man,  whom  I  also  saw 
ttiau^'  years  ago,  the  hones  of  wliose  extremities  were  repeatedly  broken  by  the  most 
trivial  acciilents.  The  clavicles  had  suHered  still  more  ficquently,  liiiviug  lieea 
|j-acturtHl  altogether  eight  times.  This  universal  fragility  uf  the  osseous  tissue 
Occasionally  occurs  at  a  very  early  period;  sometimes,  indeed,  even  in  the  fcetns  in 
the  womb.  Chaussier  met  witli  a  remarkable  example  of  this  kind,  where  the  long 
bones  ha<.l  experienced  not  less  than  one  hundre<l  and  tliirteen  fractures,  some  being 
ijk-rfcctly  consolidated,  thus  showing  that  they  had  taken  place  some  time  previ- 
ously, while  the  rest  weie  either  recent  or  had  pnrtijdiy  united-  The  child  survived 
its  birth  only  twenty-four  hours.  IJeueral  fragility,  however,  is  a  conipariitivcl3' 
Tare  atrecti«<ii ;  usually  the  disease  ia  limited  to  particular  iHUies;  or,  still  more  com- 
inonly,  to  particular  portions  of  a  bone;  and  those  wliicii  are  most  prone  to  sutfer 
ire  the  he.id  and  neck  of  the  femur,  the  ribs,  stcnuim,  radius,  ulna,  clavicle,  and  tlie 
uperior  extremity  of  tlie  humerus. 

When  the  alfeetion  exists  in  its  highest  degree,  the  slightest  accident  is  frequently 
Untticient  to  produce  fracture,  as  a  severe  fit  of  cougliing,  kneeling  upon  a  hard  Iloor, 
or  turning  round  in  lied.  Sfuuelinii's,  indeed,  tlie  fragility  is  so  great  that  the  indi- 
'Vidual  cannot  be  touched  rudely  without  the  occurrence  of  the  injury.  01  ihis 
(dcscriptiim  was  the  memorahle  case  of  the  woman,  recorded  by  8aviard,  who  eotild 
not  lie  moved  alxnit  in  bed  withont  breaking  some  of  her  bones.  After  a  conlinement 
of  six  months  she  died,  when  it  was  found  that  she  had  had  fractures  in  all  tlii>  long 
bones  of  the  exlremities,  as  well  as  fif  ihe  ehiviek's,  ribs,  vertehrie,  and  [iclvi^,  riiany 
of  the  pieces  tieing  so  brittle  that  tbey  coukl  not  be  bandied  without  crumbling  into 
fragments,  similar  to  old,  drj'  bark. 

Fragility  of  the  bones  usually  comes  on  withtntt  any  assignable  cnwsf k,  and  the 
general  heallh  nf«t  nnfrequeutly  remains  good  nnti!  long  after  it  has  made  its  ap[)ear- 
ance.  In  most  cases,  if  not  iu  all,  it  is  merely  symptom ntie  of  some  otlier  disease, 
particulaily  of  rheumatism,  gout,  syphilis,  scrofula,  and  scurvy,  attended  with  an 
altered  and  impoverisiied  state  of  the  Wood,  and  impairment  of  the  assimilative 
powers.  The  buncs  themselves  are  very  much  in  the  condition  in  whicli  they  are  in 
osteomalacia,  thai  is,  they  are  more  or  less  softened  hy  the  removal  of  their  earthy 
matter,  autl  often  so  comiiletcly  saturated  with  fat  as  to  render  them  lUiHt  for 
preparations.  On  the  other  hand,  however,  they  are  sometimes  reuiarkably  dry  and 
brittle.  These  facts  show  that  their  intimate  structure  undergoes  some  iiiipmtant 
Rnatomical  change,  tlie  immediate  result,  a[>parently,  of  inflamuialiou.  What  lends 
to  support  this  view  of  the  nature  of  the  atfeetioii  is  the  ciremnslanee  that,  long 
before  the  bones  m.nnifest  any  disposition  to  break,  the  jvatient  is  harassed  with 
•evere  pains,  dcep-sealed,  fixed,  ami  referred  to  partieuhtr  pmtioiis  of  the  skeleton, 
and  that,  upon  dissection,  the  diseased  parts  are  generally  fi>und  to  be  extremely 
vascular,  their  areolar  tissue  lieing  profoundly  injected  ancl  inliltrated  with  bloody 
matter,  while  the  periosteum  is  very  thick,  spongy,  find  Idgbly  congested. 

Fragility  «»f  tlic  bones  is  one  of  the  usual  concomitants  of  old  age.  As  life 
advances,  their  vascularity  sensibly  dimini.shes,  manj-  of  tlie  vessels  shrinking,  and 
becoming  fin.i.lly  entirely  obliterated.  It  is  owing  to  this  circumstance  that  ohl  i>er- 
Bous,  especially  females  after  tiie  fifty-fifth  year,  arc  so  much  more  liable  to  fracture 
than  to  tlislocation,  the  ]>ait  most  prone  to  yield  being  the  neck  of  the  femur  within 
the  ca|isu(ar  ligament,  whose  nreobtr  lissne  is  often  astonishingly  rarefied,  while  the 
compact  is  hardly  as  thick  as  ordinary  letter  paper. 

This  disease  is  soriielimes  observed  in  several  members  of  the  same  family.  Dr. 
Pauli,  of  Landau,  has  rehite<l  an  instance  where  it  was  distinctly  tracealile  through 
three  generations  on  the  father's  side.  All  the  grandchildren,  five  in  number,  had 
each  had  several  fractures,  one  as  many  as  five,  in  the  bones  of  the  extremities, 
VOL.  1 ft  6 
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uiOBtly  as  the  result  of  iivcoiisiderable  injury.     Tlu-y  were  all  rt-markably  hetlOijr,] 
anil  UiL'ie  wus  im  evitleuee  ill  uny  of  Iheui  of  a  scrofulous  taint  of  llie  system. 

Tiiere  are,  oufortuuately,  no  reliable  symplumit  of  tliis  affectiou.  On  tliis  nceimnt 
it  is  usudliy  overlookt-il  until  it  hi\s  rcai-lied  its  liighust  «legree  of  iievelopDi«ii( 
wIh'H  it  is  always  incurable.  In  generul,  the  person  is  laboriiip;  under  sevtru  pnq 
which  is  usunlly  ruganlcd  as  of  a  gouty,  rheumatic,  or  syphilitii:  character,  «ii 
whi<h  is  rari'ly,  if  ever,  referred  to  its  proper  source,  until  alter  tlie  occurrence  i 
curvature,  or  fracture,  from  causes  so  slight  as  to  awaken,  for  the  first  time-,  a  di] 
picion  of  the  real  liatun*  (A'  the  disease.  An  the  disorder  progreftse.s,  the  npi><<ttl 
and  strength  become  iuiiiaired,  the  suttering  increases  in  violence,  and  the  urine 
surcharged  with  earthy  constituents,  e8|x;cially  phosphate  and  carbonate  of  lir 
This  alleratlou  in  the  tiriuc  is  observable  at  an  early  period,  and,  in  general,  fraidl 
goes  on  gradually  augiuenting  down  to  the  time  of  death,  which  haptM.-us  at  from  i 
to  eighteen  months,  the  patient  mcainvhile  being  perfectly  liedridden. 

There  are  then  only  two  circumstances  that  can  he  at  all  relied  upon  as  diagnc 
of  this  complaint ;  one  is  the  severe  and  intractable  character  of  the  pain,  dee p-seatfd,' 
an<l  usually  referred  to  the  boucs;  the  other,  the  altered  condition  of  the  uriue, as 
declared  by  the  preseuce  of  an  iuordinate  (luantity  of  earthy  matter,  especially  plt4 
phatic.     When  these  phenomena  coexist,  tliere  will  be  strong  i-eason  to  concU 
that  tliere  is  serious  lesion  going  on  in  the  skeleton,  and  this  suspicion  will  lie 
verted  into  certainty  when,  superadded  to  them,  there  occurs,  without  any  conaid 
able  external  violence,  curvature,  fracture,  or  ds.splacemeiit  of  some  of  the  bones, 

Fi agility,  like  softening,  is  generally  an  incurable  artection.     The  only  exceplifl 
perhaps,  to  this  rule  is  when  it  occurs  as  an  efiect  of  the  syphilitic  or  rheumatic  |i( 
son,  and  even  then  it  seldom  admits  of  complete  relief  unless  it  presents  itself  igJ 
very  circumscribed  form.     The  fi-agility  of  old  age  is  always  irremediable. 

No  rational  treafmcut  has  yet  been  laid  down  for  this  diseape,  nor  will  it  l^e  | 
sible  to  do  so  until  we  sh.ill  have  more  enliLjhteiieil  views  of  its  etiology,  pathotot! 
and   diagnosis.      In   all   cases  strict  in*iuiry  should   bo  instituted   into  itn  ongS( 
when  such  remedies  should  lie  administeroi  as  the  result  may  seem  to  indicate. 
a  general  rule,  it  may  be  staled  that  bleeding,  except  in  very  robuHt  h.ihits.  is  qiii^ 
inadmis.sible;  even  active  purgation  is  usually  injuriou.s.     A  tonic  and  supportiD 
course,  consisting  of  the  ditferent  preparations  of  iron  and  quinine,  and  ofthesnn 
of  tlie  phosphates,  along  with  cod-liviT  oil,  and  vegetable  acids,  especially  the  ciir 
and  a  well-regulated,  nulrilious  diet,  vviH  afford  tlie  best  chance  of  relief.     Iodide  ( 
potassium  and  bichloride  of  mereiicy  may  be  given  in  tlie  syphilitic  variety  of  i 
disorfler;  while  in  the  gouty  and  rheumatic  forms,  colchicum  may,  probably,  pro 
beneficial.     To  relieve  the  excessive  p-'un  which  is  so  prominent  a  symptom  in 
latter  stages  of  the  affection,  es[tecially  when  it  involves  a  large  portion  of 
skeleton,  anodynes  must  be  given  in  full  and  sustained  doses.     (?urvatures  and  fn 
tures  must  be  treated  uiion  general   lu'iuciples.     In   most  cases  union  occurs  t« 
promptly  ;  sometimes^  however,  it  is  vei-y  tedious,  and  now  and  then  the  parts  refl 
to  heal,  despite  the  best  directed  ctlbrtd  vf  the  surgeon. 


SECT.  XI  IT.  —  ATROPnT- 

Atrophy  of  the  osseous  tissue  is  olinracterized  by  the  partial  absorption  of 
elementary  constituents,  as  is  evinced  hy  its  lightness  and  porosity.  It  may 
in  liny  portion  of  the  skeleton,  but  the  long  bones  are  oftencr  affected  than  the  she 
or  Hat.  Like  hypertrophy,  it  may  be  partial  or  general  ;  that  is,  it  may  involve  i 
entire  piece,  or  be  limitefl  to  a  particular  part  of  it.  Atropliy,  moreover,  may  I 
concentric  or  eccentric.  In  the  former  variety  the  bone  is  dimini8hc<l  in  its  diamt-l 
in  the  latter  it  rctaiu-i  its  original  size,  but  is  reiluced  in  weight,  and  rarefied  in 
tissue.  The  [jriucipnl  causes  are.  [Uivtracted  pressure,  clirouic  inflammation,  defici* 
nervous  influence,  and  insuflicietit  supply  of  arterial  liloorl. 

a.  The  influence  of  steadily  exerted  ]>rPKnure,  in  producing  atrophy  of  the  OSD 
tissue,  is  well   exemplified  in  the  cranial  bones  in  tumors  of  the  rlura  mater;  in 
sternum  and  dorsal  vertebrjc  in  aneurism  of  the  aorta  ;  and  in  the  ribs  in  eanccrf 
the  mamm.nry  gland.     In  all  these  instances  the  compact  substance  is  reduced 
thin,  translucent  (ilate,  while  the  spongy  texture  is  either  wholly  destroyed,  or  wfl 
down  to  a  few  slender  shreds.     The  immediate  cause  of  the  wasting  process  herel 


Fig.  867. 


absorption,  acting  simultaneously  and   equally  u[)oii  the  animal  ami  earlby  cou- 
sUtuents. 

f%.  Atropliy  rroin  chronic  injinminalion  is  [jrobalily  iiifrcqiiciit.  One  of  the  best 
Bpeeirncn8  of  it  that  I  have  ever  seen  occurrt'd  in  a  culortd  uouian,  who  died  of  pul- 
monary phthisi-s  at  the  age  of  forty.  The  body  waa  niucb  emaciateil,  and  all  tbe 
long  bones  were  remarkably  reduced  in  weight,  akhuiigh  they  had 
experienced  no  change  in  their  external  eonflguration.  The  com- 
pact Bubatancc  was  wasted  to  a  mere  slail,  scarcely  thicker  than 
eoinmoo  wrapping  pai>er,  while  the  cells  of  the  spon^ry  texture 
were  increased  many  times  Ix-yotid  the  natural  size.  'I'lic  medul- 
lary canal  was  much  enlarged,  and  filled  with  a  greasy  reddish 
substance,  not  unlike  IVcsli  adi]>ocirc.  These  appearances  are 
well  shown  in  lig.  357,  and  allbrd  a  beautiful  illustration  of  the 
eccentric  form  of  atrophy. 

Atrophy  is  sometimes  the  result  of  local  injury,  as  a  blow, 
wound,  or  contusion.  The  wasting  in  this  case  may  l>e  limited 
!  to  the  site  of  tlie  original  mischief,  or  it  may  extend  to  the  entire 
boni',  which,  however,  is  uncommon.  In  what  manner  such  an 
injury  operates,  whetlier  ihrongh  the  agenci'  of  intlamraatory 
irritation  or  otherwise,  in  giving  rise  to  atrophy,  is  unknown. 

A  Lad  form  of  atrophy,  often  followed  by  permanent  himeuess, 
occasionally  occurs  in  the  neck  of  the  femur,  as  well  as  in  nther 
portions  of  the  skeleton,  from  what  is  called  interstitial  absorj)- 
tion  of  the  oeseons  tissue.  It  is  generally  caused  by  external 
injury,  but  may  also  arise  froiji  attacks  of  cold,  gout,  rheumatism,  and  syphilis.  The 
08)»eous  structure  wastes  under  its  inlluence,  ancl  is  frequently  followed  by  importaut 
alterations  in  the  conformation  and  direction  of  tbe  alfected  bone. 

y.  Deficient  nervoua  Influence  is  a  frequent  cause  of  atrophy  both  of  the  osseous 
tissue  and  of  the  soil  parts.  In  paralysi.'j  of  the  lower  extremities  there  is  generally 
notable  wasting,  not  only  of  the  muscles,  but  also  of  the  long  liuues,  which  arc 
gt^atly  reduced  in  weiglit,  rarefit-d  in  their  texture,  ami  diminished  iu  size. 

h.  'riie  effect  of  a  diminished  supply  of  blood  in  iud lining  atrophy  of  bone  is  some- 
times very  conspicuous  in  ohl  fractures.     In  such  injuries  there  is  often  considerable 


Atrophy  of  II>id< 


Fig.  858. 


Fig.  859. 


Atropby  of  Mllultr  Blnietar« 
of  tbe  Tbigb-bone. 


AilTlBOed  •(•(;»  or  moIIb  Atrophy 
of  the  Thi(h-boD«. 


wasting  of  the  osseous  tissue,  simply  from  obliteration  of  the  nutrient  artery  by  the 
pressure  of  the  callua.     The  atrophy  is  always  eccentric,  and  is  usually  limited  to 
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one-third,  one-lmlf,  or  two-thirds  of  the  ajrected  bone,  according  to  the  seat  of  ti 
origin.ll  injury  ;  or,  more  properly  sjjcakiiig,  the  quantity  ul"  thi'  new  matter,  niiij  th 
exlt-nt  of  the  vascular  obliteration, 

(.  Finally,  there  is  what  is  termed  senile  atrophy.  In  old  age,  the  bones  an 
rendered  light,  porous,  and  brittle;  the  compact  substance  is  reduced  to  a  men 
parclnncnt-like  shell,  while  the  areolar  texture  is  remarkably  rarefietl  or  expiiiKiedj 
the  mnsciilar  prominences  are  dirainisliud  in  size;  the  animal  matter  is  partialT 
absorbed;  and  many  of  the  vessels  are  obliterated.  These  changes  are  DOtsbuf 
more  couspicuoas  than  in  the  nuck  of  the  Icraiir,  which,  in  conset|uence,  often  brea 
from  the  most  trifling  causes,  and  which,  after  this  occurrence,  is  seldom,  if  eve 
repaired  by  osseous  matter.  Fig.  358  is  a  section  of  a  well-marked  specimen  of  tli 
kind  ;  the  internal  structure  is  very  much  rareJied  ;  and  the  head  of  the  bone,  flatli-ua 
and  expanded,  is  approximated  to  the  slaatl,  from  the  ]iartial  absorption  of  its  n« 

Fig,  350  exhibits  tlie  alfectiou  in  a  still  more  advanced  stage  with  porcellanon 
deposits.     Wasting  of  the  alveolar  process  in  edentulous  subjects  is  a  beautiful 
illustration  of  senile  atrophy  of  bone  wnaccompanied  by  disease. 

Atrophy  of  the  ossetius  tissue  does  not  admit  of  cure.  All  that  the  surgeon  > 
do  is  to  amend  the  general  liealtli,  when  that  is  at  fault,  and  to  remove  any  k 
jiauses  of  ilisease  when  tliey  are  found  to  exist. 

SECT.  XIV. — DTPEBTROPHT. 

Hypertrophy  of  the  osseous  tissue  may  be  partial  or  general,  as  the  abnor 
growth  affects  either  a  portion  or  the  whole  of  a  bone.  The  latter,  however,  is  vti 
uncommon,  except  in  some  of  the  broad  pieces  of  the  skeleton,  particularly  those  i 
the  skidl,  which,  now  and  then,  present  an  extraordinary  degree  of  development 
being,  perhaps,  tliree  or  four  times  the  natural  liiickness,  and  so  hard  as  to  render! 
very  dillictdt  to  saw  them.  The  diploe  is  totally  obliterated  by  dense,  eartia'  in.itie 
Similar  appearances  are  sometimes  witnessed  in  the  cyliudrieal  turtles  of  the  extreme 
ties.  Ill  an  ohl  femur  in  my  private  collection,  the  nicdullnry  canal  is  6carcel| 
large  enough   to  admit  a  common-sized  quill;   the  whole  sliaCt  consists  almo 

Fig.  300. 
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0«iiprel  Hypertrophy,  ■howlDg  (he  InlsniKl  Candllton  of  the  Boo«. 

entirely  of  compact  substance,  in  many  ])laces  more  than  six  lines  in  thickness.    Til 
bones  of  the  male  are  always  larger  and  nuHv  tlistinctl^y  developed  than  those  of  tl 
female,  and  the  bones  of  persons  who  take  much  exercise  than  those  who  are  indole 
or  inactive.     By  labor,  their  weight  antl  dimensions  increase;  their  siKJUgy slnitluf 
diminishes,  whilst  tlie  compact  becomes  harder  and  more  dense,  and  ac<iuires 
almost  rock-like  solidity*;  the  muscular  prominences  are  rendered  more  conspicuoiu 
in  shi/it,  everything  imlicates  that  they  are  in  a  state  of  general  hyi>crtrophy.    Th 
osseous  tissue  usually  contains  its  due  proportion  of  animal  matter,  and  on  this 
count  does  not  readily  yield  under  external  injury. 

Hypertrophy  m.ay  atfect  a  bone  both  in  length  and  in  thickness.     The  former  oct'U 
rcnce,  lK>\vever,  is  oidy  possible  during  the  develo|*mental  perio«i  of  bone,  for  as  sooi 
as  the  osseous  tisane  has  attained  its  full  growth  it  ceases.     An  increase  in  the  tiiicll 
iK'Ss  of  a  bone,  on  the  contrary,  may  arise  at  any  time  from  any  cause  capable  of  pr 
ducing  irritation  and  hyperiemia. 

Sometimes  the  hyperostosis  affects  the  entire  skeleton,  as  in  a  case  reported  lij 
Dr.  J.  Ewiug  Meara,  in  which  the  disease  was  associatwl  with  osteoporosis.  Tli 
patient,  a  boy  fourteen  years  of  age,  had  died  frotn  exhaustion,  after  having  long  so 
fered,  as  was  supposed,  from  strumous  inllammation.  The  change  of  strocttire  wfl 
most  conspicuous  in  the  bones  of  the  extremities,  those  of  the  trunk  and  skull  Miii 
but  slightly  affected. 
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The  adjoining  cut,  fijr.  3fi0,  from  a  specimen  in  my 
cabinet,  is  au  cxcoUeul  rupix-scutatioii  of  gctiuial 
hypertropli^'  of  Ibe  femur  of  a  tiurn  alfectwl  witli 
tertiary  sypliilis.  The  section  of  the  Ihjjio  exhibits 
its  interior  structure,  which  is  very  niucii  eomlensed 
througiiout,  except  atU"'  sdpeiior  exlruiiiity,  wiiere 
there  are  still  some  lemaius  of  the  areolar  tissue  ;  the 
medullary  eaiial  is  entirely  obliterated,  and  the  weight 
of  the  boue  is  nearly  twice  as  great  as  in  health.  The 
exterior  of  the  bone  is  verj'  rouo;li;  nml  the  }>eri. 
osteum  was  greatly  thickened  and  infUivated  from 
chronic  inflammation. 

The  annexed  sketch,  fig.  3G1,  is  a  specimen  of  hy- 
pertrophy of  the  bones  of  the  log  and  foot,  both  in 
thickness  and  length.  It  is  from  a  drawing  of  a  pre- 
paration in  the  collection  of  the  late  Professor  Bu- 
eliatian,  of  Nashville.  All  tlie  bones  are  miic-h  eii- 
largeil,  increased  in  weight,  and  anchylo.scd  at  the 
aukle,  tar.sal,  and  metatarsal  joints.  The  interos- 
seous ligament  was  completely  ossified.  The  foot 
and  leg  bad  Ueen  the  seat  of  extensive  ulceration,  fol- 
lowed by  exfoliation  from  the  hypi-rtrophied  Itones. 

(leneral  hyi>ertrophy  of  the  bones  is  tisuallj'  incur- 
able. It  is  only,  or  chiefly,  wlieu  it  depends  tipon  a 
syphilitic  taint  of  the  systeni  that  it  admits  of  relief; 
but  as  this  subject  has  already  been  fulh*  discussed 
elsewhere,  it  is  not  necessary  to  revert  lo  it  here. 
Elongation  is  always  irreiuediable. 


Fig.  861. 


H7p«rlroph7lorolT|Dg  both  IbeTblekne 
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SECT.  XV. — 08TEOPHTTE8. 

An  osteopliyte  is  a  kind  of  os.seous  vegetation,  differing  from  an  exostosis  in  not 
fonning  a  well-dt'dned  tumm-,  growing,  as  it  docs,  upon  r.'ither  than  from  bone.  It 
occurs  chierty  in  riiiddle-rtged  and  elderly  subjects,  upon  the  more  vascular  portion 
of  bone,  as  its  artieuhir  extremities,  its  rough  lines,  antl  its  sutural  cartilages,  and 

more  frequent  in  the  fenuir,  fibula,  and  vertebrii*  than  in  anj-  other  pieces  of  the 

>leton.  Kokitatisky  has  <lescril)ed  what  lie  calls  the  puerperal  osteophyte, inasmuch 
as  it  is  found  in  lem.'iles  dying  a  short  time  after  parturition.  It  generally  occu|)ics 
the  iVontid  and  [lartutal  bones,  forming  a  layer  varying  in  thickness  from  a  very  tliin 
film  to  half  a  line  or  more;  sometiuies  it  is  spread  over  the  whole  inner  surface  of 
the  cranium,  either  in  scattered  patches,  or  as  a  continuous  incrustation. 

The  ordinary  osteopiiytc  presents  itself  in  a  great  variety  of  forms;  sometimes  as 
a  pointe<l  stalactite,  or  sharp,  I  horn-like  ppienle,  sometimes 
as  a  warty  excrescetKc,  sometimes  as  a  lamella  several 
lines  in  length  and  thickness,  aiul  sometimes,  again, 
as  a  body  bearing  a  close  resemblance  to  a  cor»l.  lu 
the  vertebrre,  an  osteophyte  occasionally  extends  like  a 
bridge  from  one  piece  In  another,  tyi"g  them  firtidy 
together  ;  and  a  similar  arrangement  now  and  then  occurs 
between  the  articidar  extrcmiLics  of  some  of  the  long  bones, 
as  between  the  femur  and  tibia.  Tlie  annexeil  cut,  fig.  3fi2, 
affords  a  good  ilhistration  of  tlds  disease  as  it  sometimes 
occurs  in  the  lower  extremit)"  of  the  feiuur.  The  whole 
surface  of  the  bone  is  roughened  by  the  new  growtlis. 

The  exciting  causes  of  these  osseous  growths  are  not 
always  ap|ueciable.  In  general,  they  are  develope<l 
under  the  inlbience  of  a  gouty,  rheumatic,  ey|)hilitic,  or 
scorbutic  state  of  the  system;  occasionally  they  are 
directly  traceable  to  the  effects  of  external  injury,  and 
cases  occur  in  which  they  succeed  to  caries  <>r  necrosis. 
Immense  nnmitera  of  osteophytes  arc  sometimes  seen  in 

osseous    tumors,  especially  the   encei)bul..id  and  sarco-     o.t.ophyi«  of  th.  i..eru,r  Ext..m. 
matous.     The  immediate  cause  of  the  duseasc  is  innam-  ity  of  the  F«mor. 
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iiintimi,  alluiidcil  with  a  ck-posit  of  lymph,  which  in  gradu&Uy  convened  into 
tissue,  similar  to  the  callus  of  a  broken  Ikjuo. 

Tljcre  Hi'c  no  syuiptomB  by  which  this  disease  can  be  recognizetl  during  life,  nnl 
the  osteophytes  are  of  grcnC  size  or  unusually  promuient,  when  they  may  occa 
nlly  be  distinguished  l)y  a  careful  digital  examination.     Its  progress  is  generally  very 
tardy,  and  there  is  seldom  any  danger  so  long  as  these  bodies  do  not  exert  anysevcK 
pressure  upon  iinjiortant  structures. 

In  the  treatment  of  osteophytes,  the  first  object  should  be  to  ascertain,  if  fxMsiWe, 
the  nature  of  the  exciting  cause,  for  upon  a  knowledge  of  this  the  wbole  manage- 
ment of  the  case  will  necessnrily  hinge.  A  gouty,  rheumatic,  or  syphilitic  stale  of 
the  system  should  l>o  met  in  the  usual  manner.  The  infi amniatory  tcbaracter  of  the 
affection  must  not  be  overlooked.  The  most  suitable  local  remedies  are  tincture  of 
iodine,  and  iodide  of  lead  ointment,  leeches,  and  blisters,  the  latter  being  particu- 
larly applicable  in  the  earlier  stages  of  the  disease. 

SECT.  XVI. — TUM0R8. 

The  bones,  like  the  soft  structures,  are  liable  to  two  classes  of  tumors,  f 
and  the  malignant.     The  former  includes  exostosis,  fibroma,  m3-xoma,  c:u 
growths,  aneurism,  h*.raaloid  formations,  cystic  tumors,  and  hydatids;  the  Urtl*r, 
sarcoma,  encephaloid,  colloid^  scirrhus,  epithelioma,  aud  melanosis. 


IHNOCENT  FORMATIONS. 
1.   BXOSTOSK8  OR  BONY  TUMORS. 


An  exostosis,  of  which  fig.  363  affords  a  good  idea,  is  an  osseous  outgrowti,  I 
word,  which  is  a  Greek  compound,  signifying  a  bone  growing  from  a  bone,    it 

Fig  363. 


CsotlMU  of  U«  Tbijb-boft*. 

fact,  a  loojil  hypertrophy,  a  circumscribed  tumor,  possessing  eseeotudljr  tte' 
structure  as  the  bone  from  which  it  springs,  and  with  the  substance  of  vUdb 
usu.'dly  intimately  identified. 

Tlie  disease  occurs  chiefly  in  yonn^  and  middle-aged  subjects^  beia^  twy  i 
quent  Kfore  puberty,  and  after  tbe  fiftieth  year.     It  is  more  eomawD  u 
in  females,  and  is  genomlly  confinetl  to  pariicuUr  bones,  as  those  of  the ' 
extremities,  cs|^voeially  the  femur,  and  the  phalanx  of  the  groat  toe. 

The  8uiH>rior  maxillary  sinus  is  occasionally  the  seat  of  exostoees;,  m  in  a  t 

in  my  eoUeotion,  in  which  the  inner  surface  of  the  left  antmm  is  litenllT ^ 

with  these  growths,  none  of  which  exeeel  a  small  grain  of  wbest,  ^iiiiL  IfciiThi 
mach  resemble  in  sha^tp.  The  tumor  sometimes  acquires  an  enorvoae  bdk,0i 
cases  oocar  in  which  both  cavities  are  affected  simultaneonslr,  HmmbIi  not  m  as««i 
degree. 

In  the  flat  bones,  as  thoee  of  tbe  heiul  and  peh-is,  the  ovtgrowtb  ttajaeearipa 
either  sarikoe;  in  general,  however,  it  evinces  a  prererence  tor  the  exter«Bl  sss,  js»- 
faah^  beeaase  tl  haa  a  more  perfect  periosteum.    When  the  *  inscfcai  to  lb 

inner  anfkeo,  ooostltaUng  what  has  recend y  been  describe- .  r   i\  li»  M> 

deacyis  to  encroach  more  or  less  serioasljr  Qpon  tbe  cootents  of  the  CB«*r  stf* 
tbaboM  aasista  In  forming.  Enostosis  ismost  conjnoo  in  thecTamamersyfiBh 
saqfects. 

A  teodeney  to  exostosis  b  Bometiakes  ohserred  in  several  lar ■tsi  ■  tt  ^kitme 
.  aa  in  tlie  ease  of  a  ladjr  who  w««  tmder  my  charge  oa  accoottt  of  s  tW^ 
ltd  on  tbe  shaft  of  tbe  left  radius,  aod  wImmo  sister  and  brocbcr  esch^* 
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'i  8imi]ar  enlargement,  the  former  on   the  occipital  Jtone,  the  Intter  on  the  dnvkle. 

'  littyev  has  rcfordcd  the  jmiticulars  of  a  case  in  which  the  disease  was  hereditary, 

I  the  patient's  father,  brothers,  sisters,  nephews,  uud  children   having  all  suffered  iii  a 

|i  Bimilar  manner. 

ij      The  number  of  these  outgrowths  varies  from  one  to  a  great  many-     Cases  occnr 

5  where  there  is  a  kind  of  exf>st()sic  diathesis.     Thus,  in  the  Miitler  collection  there  is 

S  the  skeleton  of  a  female  iu  which  nearly  all  the  bones  arc  thus  atfectcd. 

Exostoses  sometimes  obser^•e  a  sviuinetrioal  arrangeiiietit,  tnmcirs  of  the  same  size 

il  and  shape  occnrriufr  :it  the  same  [joints  of  tiie  eiirrcsjioudinir  pieces  oftliu  two  sides. 

;  Such  a  disposition  is  occasionally  witnessed  on  the  frontal  linni-  and  the  liHver  jaw, 

':  but  ia  most  commou  on  the  humonis  and  femur,  eepecially  at  their  interior  ex- 
tremities. 

The  Tolnrae  of  these  growths  is  suliject  to  no  little  diversitj*,  some  being  very 
small,  while  otberd  are  extremely  large,  equal,  perhaps,  to  the  size  of  an  adult  head. 
Tlie  most  bulky  usually  occnr  upon  the  bones  of  the  extremities,  pnrtienlai'ly  the 
lower  part  of  the  femur,  though  they  are  also  occasionally'  seen  upon  the  cranial, 
facial,  and  pelvic  bones,  where  their  presence  is  a  source  of  the  most  hideous  de- 
formity. 

Their  shape  is  also  very  variable;  sometimes  they  have  a  <li9tinct,  well-tlefined  out- 
line, being  of  a  globular,  ovoidal,  or  hemlsi)herieal  figure  ;  occasionally  they  jut  out 
like  long,  slender  spines  or  stalactites;  in  another  series  of  eases,  they  have  a 
knobby,  nodulated,  tubercular,  or  mamraillated  aiipeaiance ;  and,  lastly,  iustsiuces 
occur,  although  they  are  rare,  in  whirli  they  presful  themselves  iu  the  form  of  plates 
or  lamelhe.  These  varieties  of  shape  are  doubtless  entirely  due  to  accidental  cir- 
cumstances ;  but  they,  nevertheless,  deserve  attention,  on  account  of  their  practical 

I  relations.     In  regard  to  their  surface,  this  may  be  either  perfectly  ainoolh,  scabrous, 
or  spiculated  ;  most  generally  tlie  latlcr. 

The  adjoining  sketch,  fig.  364,  represents  a  remarkable  form  of  exostosis,  from  a 
drawing  of  a  8i)ecimen  kindly  presented  to  me  b^*  Dr.  Lewis,  of  Alexandria.     It 
grew  upon  the  right  femur  of  a  lady,  flfty-«inc  years  old,  having  commeuceil  when 
she  was  only  nine  years  of  age.     The  tumor,  before 
removal,  was  aliout  the  volume  of  a  cocoannt,  oval,  Fig.  804. 

smooth,  and  very  hard.  The  integument  over  its 
summit  had  latterly  liecouie  infiametl  nrul  ulcerate«l, 
followetl  by  a  iliseharge  of  sanious  matter,  and  the 
protrusion  of  a  portion  of  bone.  The  general  health 
becoming  somewhat  impaired,  amputation  was  per- 
formed at  the  lower  third  of* the  thigh,  the  woman 
making  an  excellent  recovery.  This  case  ia  addi- 
tionally interesting  from  the  circumstance  that  several 
of  the  relatives  of  the  patient  had  been  affected  with 
similar  tumors. 

As  to  their  origin,  there  is  no  doubt  that,  in  the 
great  majority  of  instances,  exostoses  arise  without 

^  any  assignable  cause.     Ou  the  other  hand,  they  may 

I  often  lie  traced  directly  to  the  effects  of  injury,  as  a 

1  blow  or  kick.  In  the  distal  phalanx  of  the  great  toe, 
a  not  uncommon  st-at  of  the  tlisease,  it  is  not  un- 
likely that  the  pressure  of  the  boot  is  altleto  jiroduco 
it.     Exostosis  in  the  stump  alter  amputation  of  the 

^  thigh  and  leg  is  firobably  due  to  the  jarring  which 

I'  the  femur  and  tibia  <'xperience  during  the  operation 
of  sawing,  agcravated,  perhaps,  b^'  a  [mrlial  lacerntinn  of  the  periosteum.  Numer- 
ous exostoses  are  sometimes  developed  under  the  influence  of  a  syphilitic,  gouty,  or 
rheumatic  state  of  the  system. 

The  immediate  cause  of  exostosis  is  inflammation  leading  to  a  deposit,  in  the  first 
instance,  of  plastic  (iifitter,  and,  afterwards,  of  osseous,  tlie  process  of  development 
being  precisely  Himilnr  to  that  which  governs  the  fonnation  of  normal  bone.  The 
concomitant  inflammation  is  not  always  seated  exclusively  in  the  bone,  luit  partly  in 
the  bone  and  partly  in  the  periostenni ;  and  cases  occur  where  there  is  reason  to 
believe  that  tlie  latter  is  mainly  involved  in  the  production  of  the  tumor. 

In  regard  to  its  structure,  an  exostosis  dilTers  iu  no  wise  from  that  of  healthy  bone. 
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DISEASES    AND   INJURIES    OF    BONES. 
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It  is  essentiall}"  eompoHefl  of  two  jmrts,  a  compact  and  an  areolar,  llie  fomioj 
iutlosing  ttie  latter  like  n  di'iise,  linn  kijer,  varying  in  thickuesa  from  the  sixth  of  i 
litie  to  a  qnarter  of  an  iiieli,  acconling  to  the  volume  of  tlie  tumor.  Tlie  coinpac 
substance  somelinies  constitutes  the  greater  bulk  of  the  morl»ifl  mass,  aud  there  »ri 
cases,  especially  when  it  involves  the  cranium,  where  it  is  of  the  consistence  of  ivor 
being  so  close  and  hard  as  to  render  it  extremely  difJieult  to  saw  it.  t^uoh  a  rtr 
ture  is  represented  in  fig.  36.'j,  from  a  specimen  in  my  collection.  The  areolar  textur 
is  sometimes  directly  coutinuouK  with  that  of  the  bone  from  which  the  exo*lo 
grows;  at  other  times,  however,  it  is  independent  of  it,  as  in  fig.  366,  being-fillM 

iu  immediate  contact  with  the  compact  structure,  or  sej; 
Fig.  865.  rated  from  it  by  a  stratum  of  fibro-cartilage,  cartilage, < 

fibrous  tissue.     Its  cells  are  of  variable  size  and  form,! 

are  ^tMierally  loaded  with  fatly  matter,  very  much  as  in 

short  bone  of  the  skeleton,  or  in  the  articular  extreinitj 

of  the  Ifniij. 


CV^S 


The-  identity  of  the  structure  of  exostoeis  with  that 
Fig.  806. 
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natural   bone  is  proved,  moreover,  by  chemical  analysis.     Even  when  the  new  i 
stance  is  of  unusual  firmaess,  as  in  the  olniriiized  variety  of  exostosis,  the  ditfereiK 
is  much  less  than  might,  at  first  sight,  be  imagined.     The  following  comparative  mil 
lysis  of  healtliy  bone  and  of  an  ivory  exostosis,  by  Berzelius,  jd.nces  the  subject  in^ 
strong  light.     The  ]jrinci|)al  ditTerence,  it  will  be  observed,  consists  in  the  prespii 
in   the  lutler,  of  an  unusual  «|uautity  of  phosphate  of  lime,  and  in  a  marked  «lin 
nation  of  carbonate  of  lime  and  salts. 
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An  dnostosis  is  precisely  of  the  same  structure  as  an  exostosis.     The  distinctioni. 
in  fact,  has  reference  merely  to  the  situation  of  the  tumor,  tlie  one,  as  the  ufl 
implies.  Iveing  developed  upon  the  inner,  an<l  the  other  ujtoii  the  outer,  surfat-i:  i 
the  bone. 

When  nn  exostosis  is  seateil  in  a  part  of  the  liody  which  is  habitually  the  snhje 
of  considerable  motion,  as,  for  exam[)le,  the  inferior  portion  of  the  femur,  it  is  u-siw 
surrounded  by  a  distiuct  ca|)sule,  a  sort  of  synovial  burse,  the  object  of  which  n 
dently  is  to  ward  olf  friction  and  facilitate  gliding.     The  inner  surface  of  the  cnj 
sule,  which  is  of  a  fllno-cellular  nature,  aud  of  varialde  thickness,  is  perfectly  smoot 
unadherent,  and  luluicated   by  a  sero-oleaginous  thiid,  so  as  to  qualify  it  the  l>elti 
for  the  peiformance  of  its  fnnclions.     Where  no  motion  is  required,  the  growth  li« 
in  imriH'ilinte  contact  wiiii  the  natural  sfructures,  the  union  between  them  being coB 
raonly  so  intimate  as  to  demand  a  can-fid  use  of  the  knife  to  effect  their  separatifl 
Occasionally,  iiidee<i.  the  sott  parts  are  partially  imprisoned  in  the  osseous  tuinC 
thereby  rendering  the  dissection  peculiarly  tcdinus  and  difficult 

The  progre.ss  of  this  disease  is  generally  tardy  ;  it  is  only  now  and  then  lliat 
case  pursues  a  different  course,  or  where  the  symptoms  partake  of  an  acute  charact 
A  sy])hilitic  exostosis  occasionally  attains  a  consideralile  bnlk  in  a  short  time, 
a  similar  occurrence  has  been  observed,  though  less  frequently,  iu   the  rheutna 
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form  of  the  comi)Iaint.  Under  such  circiimstancos,  the  formiuion  of  the  itiinor  is 
generally  attendecl  with  severti  [i:iiii,  liabtc  to  nocturnal  oxacerbutians,  tt-'tideriiess 
and  swelling  of  the  part,  and  more  or  less  constitutionid  distiulmnfe.  Ordinarily, 
however,  there  is  nothing  of  the  kind;  the  disease  comes  on  slowly  and  almost 
imperceptibl}',  the  first  thing  that  arrests  attention  being  a  snndl  ttnuor,  which  is 
altogether  insensible,  and  exceedingly  tardy  iu  its  progress,  years  elapsing  lu'lVue  it 
acquires  the  size,  perhajis,  of  a  pullet's  egg.  If  it  be  snperlicial,  so  as  to  admit,  nf 
examination,  it  wiU  be  ibund  to  be  hard  and  immovable  from  the  flrst,  and  au  it 
geiierall}'  continues  ever  afterwards,  whatever  may  be  its  imlk.  Meatiwhile,  although 
it  may  itself  be  entirely  indolent,  it  ma}'  be  pruduetive  of  pain  in  the  surrounding 
structures,  by  tlic  compression  which  it  exerts  upon  the  nerves,  and  in  this  way  the 
guttering  is  sometimes  rendered  exceedingly  severe,  being  often  of  a  neuralgic  char- 
acter, darting  about  in  different  directions,  and  extending  fur  beyond  the  seat  of  the 
i)on3'  growth.  When  the  tumor  is  situated  among  parts  that  are  much  exi)Osed  to 
inolion,  it  frets  and  irritates  them,  and  thus  greatly  aggravates  the  local  distress. 
As  the  morbid  mass  enlari^es,  it  must  necessarily  act  obstructingly,  interfering  with 
Ithe  functions  of  the  alfected  structures,  and  nllimately,  perhajvs,  entirely  abolishing 
them.  Thus  an  exostosis  of  the  orbit  may  contirnie  to  increase  until  it  pushes  the 
eye  completely  out  of  its  socket,  not  only  filling  the  wbule  cavity,  Imt  encroaching 
more  or  h-ss  extensively  upon  the  cheek  anrl  cranium.  In  a  similar  manner  an 
osseous  tumor  may  project  into  the  pelvis,  and  impede  the  delivery  of  the  child. 
Boyer  refers  to  a  case  where  a  growth  of  this  kind,  ait.arhed  to  the  pubic  bone, 
pressed  against  the  neck  of  the  bladder,  and  catised  retention  of  urine,  for  the  relief 
of  which  it  was  impossible  to  ititro<luce  the  catheter.  An  exostosis  of  a  rib  may 
compress  the  lungs;  of  a  vertebra,  the  s])inid  cord  ;  of  the  eniniiim,  the  brain.  An- 
other eliect  is  that  it  stretches,  flattens,  and  displaces  the  muscles,  tendons,  nerves, 
and  vessels,  thereby  parti.'dly  <lis<|tialjrying  them  for  the  exercise  of  their  functions. 
Sir  Astley  Cooper  has  recorded  an  instanee  of  gangrene  of  t!te  arm  from  eomprea- 
sion  of  the  axillary  artery  by  an  exostr)sis  of  the  lower  cervical  vertebrie. 

Sometimes  the  coverings  of  the  tumor  are  invadeil  by  ulceration  E\nd  even  gangrene, 
thereby  more  or  less  freel}'' exposing  its  surface,  which  oecasiotially,  in  turn,  takes 
T»u  the  same  kind  of  action,  --it  other  times  the  morbid  mass  perishes,  apparently 
from  a  want  of  nourishment,  and  is  detached  very  much  in  the  same  manner  as  a 
slough  of  the  soft  parts.  Exostoses  of  immense  volume  occasionally  exi)erience 
Buch  a  fate.  Tlie  occurrence  is  most  likely  to  happen  when  the  tumor  has  &  narrow, 
cartilaginous  base. 

The  fJi(ifjiwsi)i  of  exostosis  cannot  always  l>e  easily  determined  unless  the  tumor 
18  situated  superficially,  when  its  great  firmness  and  immobility  generally  serve  to 
point  out  its  true  character.  When  the  tumor  occupies  some  intenial  cavity  its 
nature  may  be  fius|>e€ted,  but  no  surgeon,  however  skilled  in  diagnosis,  can  positively 
say  to  what  class  of  growths  it  really  belongs.  Besides,  an  exostosis  may  sometimes 
seriously  interfiire  with  the  diagnosis  of  other  alfections.  Thus,  a  tumor  of  this 
kind,  occupying  the  pelvic  cavity,  may  impinge  against  the  bladder,  or  even  uroject 
into  it,  in  such  a  manner  as  that  the  sound,  coming  in  contact  with  its  surface,  shall 
impart  a  noise  and  sensatiou  similar  to  those  communicated  by  the  presence  of  a 
calculus. 

An  exostosis,  lying  immediately  beneath  an  artery,  may  simulate  an  aneurism,  as 
in  a  case  mentione<l  by  Stanley.  A  patient  was  admitted  into  the  Middlesex  Hospital 
with  a  tumor  ]tresenling  all  the  symptoms  of  aneurism  of  the  siibclaviatt  artery. 
'  Tlie  pulsation  in  front  of  the  swelling  was  very  strong,  and  extended  over  a  large 
space;  but  none  could  be  detected  at  the  sides.  The  axillary  nrtery  beat  feebly,  and 
no  motion  whatever  existed  in  the  vessels  of  the  arm.  A  carefid  examination  dis- 
covered an  exostosis  of  the  flrst  rib,  pushing  the  subclavian  nrtery  forwards,  and 
flattening  it. 

The  jti'oijnonis  varies.  So  long  as  t  he  tumor  is  small  ami  indolent,  it  may  comnionlj' 
be  considered  as  of  little  moment;  but  when  it  inci eases  rajjidly,  or  is  si»  situated 
as  to  interfere  with  the  functions  uf  a  joint, or  to  encroach  u[ion  an  important  org.an, 
it  becomes  a  matter  of  serious  import;  Ibe  more  so,  becatise  it  is  tlien  not  always  pos- 
sible to  get  rill  of  it  by  an  operation,  and  there  is  generally  nothing  else  that  can  reach 
it.  When  an  exostosis  projects  into  a  joint,  an  operation  is  a  hazardous  undertaking, 
lialile  to  be  followed  by  the  worst  results;  and  when  it  occui)ies  an  internal  cavity  it 
is  generally  utterly  inaccessible     An  exostosis  of  the  inner  surface  of  the  cranium 
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iisiinlly  proves  dangerous  by  cletermUnng  epileps}',  paralj'sis,  and  other  bod  Brnii- 
twins ;  in  the  pelvis  it  ma)',  as  ahoady  staled,  interfere  with  |jarturition,  aud  la 
almost  any  i>art  of  the  body  it  may  induce  neuralgia. 

Trcatnmnl. — The  treatment  uf  exontosis  must  be  guided,  in  gceat  degree,  at  Iftst 
in  its  earlier  stages,  by  the  riaturo  of  the  exciting  cause.  Wiien  the  aH'eclion  lias 
Ix-'Cii  occasioned  by  a  deranged  state  of  the  system,  or  by  the  rheumatie,  g<iuty,  or 
syphilitic  poison,  eolcliicuin,  aconite,  and  iodide  of  potassium,  either  alonf.  or  in 
union  with  bieliloride  of  mercury,  will  Ik-  indicated,  and  can  hardly  fail,  if  judicion^k 
administered,  to  ]n*ove  highly  beneficial.  Under  the  influence  «;>f  these  remcdifs 
growth  is  ollen  promptly  arrested,  and  the  tumor  eventually  entirely  dispersed.  The 
use  of  mercury  is  particularly  serviceable  in  these  cases,  but  to  produce  it«  full 
effects  it  is  generally  necessary  to  carry  it  to  the  extent  of  gentle  pt3-alism,  nui 
taiued  for  some  time,  especially  in  obstinate  cases.  When  the  complaint  gives 
to  much  pain,  opium,  conjoined  with  diaphoretics,  will  be  required. 

Topical  applications  are  particularly  useful  when  the  tumor  is  of  rapid  gro' 
exquisitely  sensitive,  and  the  result  of  external  injury,  or  of  a  syphilitic  taint  of  tl 
system.    In  the  earlier  stages  of  the  disease,  the  remedies  most  to  lie  relied  upon  aKK' 
leeches,  blisters,  snturuiue  lotions,  and  tincture  of  iodine  employed  in  the  ordinary 
way.     If  blisters,  which  are  the  niost  valuable  of  all  topical  means,  are  ii&ed,  llie 
skin  over  the  tumor  should  be  raised  very  thoroughly,  a  free  discharge  being  a 
wards  maintained  by  some  stimulating  unguent,  with  a  view  to  a  permanent  pyog 
elTect.     In  the  syphilitic  form  of  exostosis,  mercurial  fumigatioua  sometimes  an*' 
a  good  ])urpose,  succeeding  when  all  other  remedies  fail. 

When  the  tumor  has  attained  considerable  bulk,  and,  above  all,  when  it  is  of  l 
standing,  and  of  great  finuness,  or  productive  of  excessive  sutfering,  the  oidy  c 
of  relief  is  ablation;  or,  if  this  Iw  impracticable  on  account  of  the  nature  and 
of  the  exostosis,  amputation  of  the  affected  limb.  The  incisions  through  the  \n\vi 
ment  are  made  as  in  ordinary  growths,  the  most  eligible  sha])e  being  the  enn 
ellijitical,  cnrvilinciir,  or  T-liko.  Free  exposure  is  effected,  without  interfering  w 
an^-  important  structures,  the  division  of  which  might  al"terwards  ini|>air  the  use 
ncs8  of  the  parts.  If  the  skin  is  diseased,  or  niiidi  attenuated,  the  niTected  port 
is,  of  course,  remuve*!.  The  exostosis  is  then  attacked  with  the  knife  and  a  m< 
carpal  saw,  the  former  alone,  if  stout,  being  commonly  sullicient  to  effect 
when  the  tumor  has  a  cartilaginous  base,  or  an  unusually  soft  structure.  In  _ 
however,  tiie  saw  will  be  nei-essary,  and  there  are  many  cases  where  the  gouge,  cliii 
and  trephine  may  advantageously  be  employed,  if  the  tumor  has  a  very  large 
and  is  insensibly  blended  with  the  subst.ince  of  the  l>oue  from  which  it  grows,  it 
should  be  divided  into  several  sections,  by  jKTforating  it  at  different  points,  and  tlien 
detaching  tiiem  separately,  or  piecerneiil.  Various  kiuds  of  sows  have  been  invented 
for  removing  exostoses,  but  tliey  are  all  more  or  less  complicated  and  unwieldy, »» J 
uwLy  well  be  replaced  by  the  more  simple  instruments  in  common  use.  In  whatever 
manner  the  ablation  is  elfeetefl,  the  bony  portion  of  the  wound  should  be  rerj  ' 
as  smooth  as  possible  by  means  of  the  nisputorv,  otherwise  it  will  seriously  inl 
with  cicatrization.  As  it  is,  there  will,  in  uny  event,  be  more  or  less  suppurnii^'Hi 
retarding  the  progress  of  the  cure,  and  the  patient  may  congratulate  himself  if  lie 
escapes  erysipelas  and  other  bad  consequences.  The  hemorrhage  attending  thf  nit- 
ration is  usually  very  slight.  The  edges  of  the  wound  shoidd  lie  lightly  approxi- 
uniteil,  nnd  the  [xirts  kept  (••nislantly  wet  with  saturnine  and  auodyne  lotions,  citlier 
eokl,  cool,  or  tepid,  according  to  the  exigencies  of  the  case. 

2.   FIBROUS  TIIM0R8. 

Fibrous  tumors  of  bones,  whether  originating  in  -the  periosteum  or  in  tbo  cnJos- 
teum,  rescmlile  f>imilftr  formations  in  other  tissues.  As  hyperplastic  outgrowths "f 
the  jieriostenm,  they  are  met  with  most  frequently  in  connection  with  the  l)a8e  of  the 
skull,  as  polyps,  in  the  antrum  of  Ilighmore,  ami  upon  the  alveolar  borders  of  tlio 
upper  and  lower  jaws,  where  they  give  rise  to  one  form  of  epulis.  In  any  of  tlir»« 
situations  they  may  attain  an  ennnnous  size,  and  commit  frightful  ravages  by  tlikir 
encroachment  up<m  the  surrounding  structures. 

The  centnil  or  cndoslenl  variety  of  fibroma  is  confined  almost  exclusively  to  the 
lower  jaw,  ithhuugh  it  has  also  been  observed  in  the  extremities  of  the  long  lirme« 
and  in  the  phalanges  of  the  fingers.    In  the  former  situation  the  plates  of  the  iniaill* 
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arc  expanded  so  as  to  form  a  roiind,  or  oval,  wud  more  or  less  distinctly  lulnilated 
tumor,  the  interior  of  whielt  is*  now  and  then  intersected  b)'  osseous  spicules. 

The  treatment  of  these  jiffcetiona  must  vary  ae<?ording  to  their  site,  complete 
removal  being  indispensable  under  all  circfmisiances,  hy  detachment  with  suUahle 
instruments  or  by  excision  of  the  eutiie  thickness  of  the  bone,  as  when  they  occupy 
the  jaw. 

3.   MYXOMATOUS  TUMORS. 

Pure  myxoma  of  the  osseous  tissue  is  very  uncommon,  the  majoiily  of  the  recorded 
instances  of  this  aflection  bebig  due  to  raucous  degeneration  of  cnchondromas.  It  is 
generally  developed  from  the  medidlary  nuMnhraue  of  liie  lower  juvr,  disparting  the 
compact  tissue,  which  it  expands  into  a  thin,  Ijoiiy  invesLmeut,  as  in  other  central 
osseous  growths.  Its  progress  is  slow,  bul.,  as  it  increases,  thf  bon^-  capsule  is  finally 
perforated.  It  is  a  strictly  local  atfection,  evincing  no  disposition  to  retum  atler 
removal,  or  to  contaminate  the  iicighborijig  lymphatic  glands. 


Fig.  367. 
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4,   CARTILAQINOUS  TUMORS. 

The  cartilaginous  tnmor,  the  enchondroum  of  Miiller,  depicted  in  fig,  36*7,  niayS^o 
developed  in  the  cancellated  structure  or  upon  the  outer  surface  of  the  bones^ 
beneath  the  |Terio8teutni,  the  former  mode  of  origin  being  most 
frequent  in  children  and  young  persons,  its  figure  is  globular  ; 
its  surface  rough,  or  nodulated  ;  its  consistence  firm,  dense,  and 
elastic  ;  its  color  white,  or  grayish.  When  boiled,  it  yields  a 
peculiar  form  of  gelatin,  tenned  chondrin.  The  lumor  is  essen- 
tially composed  of  a  fibrous  and  of  a  cartilaginous  subtiitance. 
The  former  constitutes  the  nidus  in  which  the  latter  is  deposited, 
and  consists  of  a  vast  number  of  oblong  or  rounded  cells,  from 
the  size  of  a  clover-seed  to  that  of  a  pea.  These  cavities  cannot 
generally  be  distinguished  until  the  cartilaginous  element  bas 
been  scrapi'd  away,  or  removed  by  niaceraliou.  The  morbid 
mass  is  strikingly  conglomerate,  and  oflen  attains  a  large  bulk. 
When  it  originates,  as  it  commonly  does,  in  the  central  part  of 
the  bone,  it  gradually  encroaches  upon  tliecompact  tissue,  which 
it  expands  into  a  thin,  porous  shell,  cither  entirely  osseous,  or 
partly  osseous  and  partly  cailil.nginous.  Tins  o-s^seons  capsule, 
which  constantly  receives  additions,  in  the  form  of  new  Layers 
of  bone,  from  the  periosteum,  persists  longer  than   in   other 

central  osseous  tumors;  but  tlie  Inmella  finally  becomes  attenuated  and  gives  way  at 
one  or  more  poiut:^.  and  thus  allows  the  morbid  growth  to  protrude  beneath  the  peri- 
osteum, which  is  itself  often  very  mucli  altered  iu  its  character. 

This  tumor  ordinarily  alfects  ou\y  one  bone,  is  not,  as  a  rule,  malignant,  and  is  pro- 
ductive of  little  iuconveiiioiice,  except  from  its  size  and  weight.  It  is  jieculiar  to  early 
life,  is  often  directly  ehargeabte  to  external  violence,  manifests,  when  of  long  stand- 
ing, a  tendency  to  undergo  certain  degenerations,  especially  the  calcareous,  mucous, 
and  cystic,  is  generally  slow  in  its  progress,  and  occasionally  appears  simultaneously 
in  several  parts  of  the  skeleton.  Every  portion  of  the  osseous  system  is  liable  to 
it;  but  the  pieces  most  frequently  atfeclcd  are  the  metacarpal  bones,  the  phalanges 
of  the  fingers,  the  humerus,  and  the  lower  jaw.  In  old  cases  the  growth  aometimes 
undergoes  partial  ossification,  as  in  the  specimen  represented  in  tig.  3f>8.  Fig.  otlS 
exiiibits  a  cartilaginous  tumor  of  the  ribs,  from  a  drawing  of  a  preparation  in  in}' 
collection. 

A  tumor  of  this  kind  occasionally  attains  an  enormous  bulk,  as  in  an  enchondronia 
of  ihe  .scapula  and  humerus  iu  a  young  man  of  twenty-six,  whom  I  saw  at  the  Col- 
lege Clinic,  the  weight  of  the  mass  lieiug  upwards  of  thirty  pounds. 

There  is  a  form  of  this  tumor  to  which,  from  the  superuddition  of  Barcomatoua 
tissue,  the  term  itorvo-vn chondroma  is  ni.>ptied,  a  striking  example  of  which  came 
under  my  observation,  iu  1H71,  in  a  strong,  rolmst  man,  tliirty  years  of  age,  in 
connection  with  the  tenth  rib,  which  it  involved  from  its  angle  almost  to  its  costal 
attachments.  Kxlendirig  fn*m  near  the  sjiinal  column  oblirpu-ly  downwards  and 
forwards  to  within  an  inch  of  the  crest  of  the  ilium  in  front,  it  was  seven  years  in 
attaining  its  growth,  one-half  being  added  during  the  last  twelve  months.     It  was 
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The  tmnor,  after  removal,  was  found  to  weigh  two  pounds  and  a  half,  its  gnatM 
longitiuliiial  circumference  being  Iwentj'  inches,  and  the  trnnsverse  twelve.     It 
distinctly  lobiilated,  and  was,  apparently,  composed  of  two  portions* ;   an  u|ip 
carliki^inons,   finely    tnberenlat^d,    bright,  grayish- white,  corresponding  with 
attected  rib ;  an<l  a  lower,  of  a  dense,  shining,  fibrous  appearance,  succulent,  of  n  (M 
straw  color,  consisting  of  cartilage  cells,  most  of  whicli  were  filled  with  drops 
oil,  and  of  au  intercelUilar  substance,  made  up,  in    great   degree,  of  fasciculall 
spindle -celled  tissue.     The  more  rapidlj'  developed   jMjrtious  of  the  morbid 
were  interspersed  with  large  spindle-cells,  mottled  with  vascular  and  g^reenish 
tinous  points,  and  inlaid  with  cyata  of  varying  sizes,  some  of  which  were  fill 
with  mucous  fluid,  while  others  were  undergoing  disintegration.     There  were  all 
in  difi'orent  situations,  islets  of  hyaline  cartilage,  calcareous  deposits,  and  dolici 
masses  of  bone,  with  well-niarkcd   lacuiial   cells  but  no   Haversian  canals;,  the  wIj 
growth   aflbrdirig  a  remarkable  illustration  of  the  various  degenerations  which  su 
a  tumor  occasionally  experiences  during  the  progress  of  its  development. 

The  only  remed}'  for  these  tumors  is  free  excision  or  amputation,  as  when  they 
occupy  an  extremity.  All  local  and  general  laeana,  even  io  their  earlier  stages,  an 
unavailin'T. 


5.    ANEURTSMAL  TUMOaS. 


Aneurism  of  the  osseous  tissue  consists  in  an  ejrtrnordinary  development  of  the 
minute  vessels,  and  jircsonts  precisel}'  the  same  anatomical  features  as  aneurism  bj 
auastyraosis  of  Mio  soft,  parts.     Confined  usually  to  one  bone,  it  may  occur  in  sevei 
or  even  in  a  considerable  number.     A  case  has  been  reportecl  in  which  it  exiatcd 
the  cranium,  sternum,  ribs,  vertebra*,  and  Innominate  bone  of  the  same  subjtfCt. 
lavorite  seat  is  the  upper  extremity  of  the  tibia,  immediately  below  the  knee. 
may  arise  at  different  periods  of  life,  but  is  most  common  in  young  adults. 
tumor  varies  in  volume  from  a  pullet's  egg  to  a  cocoa-nut. 

The  disease  always  bcgins»  in  the  cancellated  structure,  which  is  converted  i 
chauibers  of  various  sizes,  filled  with  coagulated  bloo< I,  disposed  in  coneeutric  laj 


the 
bj 


fts  in  old  anpiirismnl  tiiriiors.  Some  nf  ilio  cells  oecasiouiill}''  contain  fltiul  Mood,  or 
lllood  iHirlly  fluid  and  pmlly  elotlud,  luit  this  is  nire.  'I'lie  oiitt;!'  liiUle  of  tliu  bone 
Is  expantled,  attenuated,  and  iierfo rated,  or  so  soft,  fli-xilile,  aiul  elastie  tliat  it  may 
l)e  Injnt  like  cartilage.  In  some  injitanccs,  on  tlit-  utlior  hand,  it  is  so  n-UKtrkahly 
tritllo  that  it  may  l)e  crnshod  like  tbe  sbtll  of  iiti  egg.  T1h>  jK'riostcum  is  tiiieki-ned 
aiid  iiiduralt'd  ;  but  the  joints  in  tbe  immediate  vicinity  of  the  disease  are  commojdy 
ihenltliy,  even  wben  tliey  are  separated  from  it  merely  by  a  tbiu  la^er  of  i-aitilage. 
The  vessels  which  ramify  through  the  enlistance  of  the  bone  are  tortuous,  brittle, 
and  increased  in  size,  and  open  by  niimerons  little  oriQcey  into  the  anenri»m:il  sac 
at  various  points  of  its  extent. 

There  is  a  form  of  this  nll'ection  in  which  the  vessels,  as  was  first  clearly  shown  bv 
Wr,  Staidcy,  consist  principally  of  enlarged  capillnrics,  exhibiting  tbe  same  general 
characters     as     an    anastonuitic 

aiienriHm,or  an  erectile  tumor  of  Fig.  870. 

the  soft  parts.  Tlie  disease,  n-- 
presentfd  in  fig.  ^70,  has  tn'cn 
chiefly  noticed  in  the  broad  bones, 
especially  those  of  the  cranium 
of  young  children. 

The  causes  of  this  lesion  arc 
involved  in  oliKcurit}-.  In  some 
instances  it  has  been  traced  to 
the  effects  of  a  blow ;  in  others, 
■to  a  fall,  or  jum[i  fmm  a  con- 
eiik'rablo  height.  Any  external 
injury,  by  disturbing  the  vascular 
action  of  the  bone,  might  produce 
llie  disease. 

The  enlargement,  even  in  its 
early  stage,  is  tense,  painful,  and 
attended  with  distensinn  nf  the 
suiKTfieial  veins,  swelling  of  the  surrounding  structures,  and  slight  discoloration  of 
the  skin.  In  a  short  time  a  deep-seated  pulsation  or  throbbing  .'synchronous  with 
that  of  the  left  ventricle,  and  similar  to  what  is  witnessed  in  some  erectile  tumors, 
may  lie  perceived  in  the  afl'ceted  part.  In  the  advauceil  Htage  of  the  malady  the 
beating  is  accompanied  by  n  sort  of  undulating  movement,  and  is  easily  iiiterrii|ile<l 
b}'  compressing  the  main  artery  of  the  lirnh  between  Uie  tumor  and  the  ficiUt. 
The  eulargemeut  varies  in  size.  In  a  case  menlioned  by  Mr.  Bell,  it  was  more 
than  nineteen  inches  in  circumference,  by  ui>wa]ds  of  six  iu  length.  In  some 
instances,  pressure  a|iplicd  to  the  tumor  with  the  liiigcjr  imparts  a  jieculiar  crackling 
^nsation,  not  uidike  that  of  dry  jtaruhment  or  an  cgy-shell.  The  soft  jiaitH  aj'onnd 
the  disease  arc  generally  a.'dcm«lous,  the  whole  limb  is  jipt  to  be  swollen,  and  the 
motion  of  the  contiguous  joints  is  constrained  and  painful.  Eventually  the  general 
health  always  seriously  sutfcrs. 

The  only  etfectual  remedy  for  this  disease,  provided  its  location  is  favorable,  is 
amputation.  In  the  early  stage  relief  ma}'  (wssibly  be  afforded  by  securing  the  main 
artery  of  the  lindi.  Lallcnnuid  relulcs  a  case  iti  which  ligation  of  the  femoral  artery 
completely  arrested  .in  .incuristiml  iiflV-ction  of  the  head  of  tlte  tibia;  but  lliis  must  be 
regarded  as  an  exccptiotml  cxumple.  I  have  myself  secured  this  vessel  in  two  in- 
. stances  on  account  of  this  disease,  willi  the  elfect,  however,  only  of  very  transient 
benefit.  In  both  the  jvulsation  soon  returned,  and  the  growth  of  the  tumor  went  on 
as  l)efore  tlie  operation.  In  a  remarkable  case,  in  a  young  man  of  twent}',  why  eou- 
sulted  me  in  IMHO,  a  spontaneous  cure  occurred.  The  disease,  seated  in  the  head  of 
the  tiltia,  had  existed  for  several  years,  when,  the  pulsation  ceasing,  the  tumor  gradu- 
ally* diminished  in  volume,  and  ovcntuidiy  lost  all  its  characteristic  features. 

The  anastomotic  form  of  tiiis  disease  admits  of  removal  only  when  it  is  of  limited 
extent.  When  it  is  situated  in  tlie  cranial  bones,  it  gr.adnally  destroys  the  osseous 
tissue,  and  ultimately  involves  the  brain  and  its  envelops,  rendering  interference  out 
of  the  question.  Several  cases  have  Iwen  reported  in  which  the  carotid  arteries  were 
tied  for  this  disease,  but  in  none  with  any  permanent  benelit 
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C  HnuTont  TnioKs. 

Tbcfc  is  s  VBriely  at  tUBor,  doadj  allied  to  that  jost  described,  which,  for  the 
Mke  tff  MifetMttjr  fai  — tgiral  BMBeodatiire,  I  ahall  tenn  faematoi*!.  It  is  produrcxi 
bf  a  depoaii  of  blood  in  the  eaBoyated  atroetme,  Ibrming  a  flnm  ov4il.  sh'I  •!:>--- 
t«Bor,  iOcd  Mhh  dafk,  aofid  eoae«la.  The  beat  Bpecimcn  of  this  disen^c  il  >t  1 
hs«a  over  net  with  occiuied  la  a  nan,  thirtr-five  jears  of  age,  a  portion  of  wboae 
lower  jaw  I  WKcted  oo  account  of  vhat  was,  at  the  time,  sappoaied  to  be  a  lioay 
iBBor.  The  growth,  aboot  the  soe  of  a  eoaiiiioQ  orange,  extended  from  the  (■anioe 
tooch  OS  the  ri^kt  dde  to  the  nwldle  grinder  of  the  left,  and  consisted  of  a  mere 
osMOoa  abeU,  withowt  anj  rtMige  of  the  cancellated  stractare ;  it  wa«  occaiHed  bj 
Ihiim  nd,  aofid  eoa^nla,  the  Jaigeat  of  which  did  not  exceed  the  volame  of  a  pigeon'i 
egg.  The  eavitjr  waa  oiriij  putty  filed  bj  the  clotted  blood,  which  adhered  to  tlt« 
imer  asifiHe  of  the  booj  wail,  and  was  eridentlj  organized.  The  tumor 
peaicd  three  jcara  bdbre  withoot  aoj  aasignaUe  cause.  Whence  wa«i  tl 
derired  ?  Did  it  proceed  from  a  rapture  of  some  of  the  vessels  of  the  bone? 
tlie  fad  conld  not  be  aaeertaiaed  bv  the  most  careful  examination. 


Fig.  871. 
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7.   CTSTIC  TTMOBS. 

Cjsta,  wmflar  to  those  which  oc-cur  in  the  soft  parts,  especiallj  the  ovarv,  kidnei 
anti  liver,  are  occasionally  met  with  in  varioos  pieces  of  the  skeleton,  particuii 
the  lower  jaw,  tibia,  and  femur.    They  are  always  developed  in  the  areolar  tissue,, 
one  of  two  forms,  the  nnilocnlar  and  multilocular,  of  which  the  first  is  by  fan 
more  fre<qaent,  the  other  being,  in  fact,  extremely  uncommon. 

The  onilocalar  cyst  varies  in  size  from  a  hemp-seed  to  that  of  a  pallet's 
its  shape  being  generally  irregularly  rounde<l,  or  somewhat  globular.     It  consii 
ceeoatially  of  a  thin,  delicate,  polishe*!  membrane,  having,  a|>parently,  all  the  chiir 
teristics  ol  the  serous  tissne.     This  membrane  is  closely  adherent  to  the  bony 
of  the  cyst,  and  undergoes  important  changes  in  conseiiuence  of  age,  and  repeal 
attacks  of  inflammation,  becoming  dense,  thick,  opaque,  and  tough.     The  cont 
of  the  cj-st  are  variable;  sometimes  clear  and  limpid,  like  well-water;   somelii 
cloudy,  rupy,  or  glutinous;  sometimes  sero-purulent;  anil,  finally,  again,  thot] 
this  is  uncommon,  thiu   and  discolored,  from  the 
ture  of  hematin.     Some  of  the  older  cavities  occasioij! 
conUiin  solid  matter,  of  an  albuminous,  curdy,  or  fibr 
nature ;  and  I  have  seen  s|>ecimens  in  which  they  were  ( 
pied  by  a  jjeculiar,  micaceous-looking  substance,  not 
chole><terine. 

The  multilocular  cyst,  of  which  the  annexed  sket.-'    ' 
371,  nffonU  an  excellent  type,  is,  as  the  name  iinj 
composed  of  a  greater  or  less  number  of  cells,  dividt^l  I'V 
bony  septa,  and  lined  by  a  serous  membrane,  siniilftr  to 
that  in  the  unilocular  cj'st,  of  wiiicli  it  is  merel3'  an  ei»f- 
ger.nted  variety.     Its  contents  are  generally  of  a  sero-Mi^ 
guinolent  character,  although  sonietimes  they  are  clear  i 
purely  serous,  like  those  of  a  hydrocele.     In  one  case, 
found  it  thick  and  red,  like  the  dregs  of  claret  wine, 
a  group  of  multilocular  cyst.s,  a  few  will  occasionallv 
found  to  be  filled  with  solid  matter,  or  matter  partly  soli 
and  partly  fluid.     When  this  is  the  case,  it  may  generall 
1)0  assumed  that  the  cysts  are  old,  and  tliut  their  vcs 
have  undergone  imiKirtant  changes  in  tlicir  sccretorj' action,' 
iu  consequence  of  which  they  pour  out  concrete  instead  o( 
li(|uid  substance.     I  have  witnessed  instances,  however, I 
wliicli  the  material  was  of  such  a  nature  as  to  induce  t| 
bfltt'f   that   it  was  originally  deposited    iu   a  solid   form. 
Howevt-r   this    may    be,  the   substance   is   generally  of  a 
fibrous  or  fiKro-oflrtila«,nnrius  character,  and  so  firmly  adherent  to  the  walls  of  the 
cysts  as  to  \>v.  with  dillienlty  tniicleated.     Interspersed  through  this  substance  are 
occasionally  lilllo  nodules,  fragments  or  spicules  of  bone,  and  earthy  concretionSi 
or  a  combination  of  calcareous  with  osseous  matter. 
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Cysts  of  tlie  bones  are  ^lo^*t  common  in  j-ouiig  fi<Uilts  and  miilille-ngctl  sultjccts; 
tliey  are  ^(^lilaui  utt-t  with  IxiloiP  puberty,  or  al'lfr  til'ty;  and  they  goiienilly  arise 
[Wilhotit  any  assignaltle  cause,  allliougli  sometinK's  tbuir  origin  is  directly  traceable 
to  tlie  effects  of  external  injury,  jis  a  blow,  liill,  or  contiisinn.  in  tlie  lower  jaw, 
where  they  are  more  conimun  than  in  any  other  portion  of  the  skeletuit,  their  origin 
fis  otleu  ascribed  to  the  irritation  of  a  decayed  fang,  or  to  violence  done  in  the  ex- 
^traction  of  a  tooth. 

The  progress  of  this  disease  is  always  slow.  In  the  lower  jaw  scrons  cysts  of  six, 
twelve,  and  even  fifleCQ  j'ears'  standing  often  occur  without  any  serious  disturbance 
>Of  the  generul  health,  or  any  particular  local  disorder,  save  what  results  from  the 
pressure  of  the  tumor  upon  the  surrounding  Klruetures.  Neither  the  cysts,  their 
'fibrous  contents,  nor  the  parts  adjacent  manifest  any  tendency""  to  mnlignanc_v,  and 
3  am  inclined  to  believe  that  whenever  siuh  disposition  is  observe*!  it  is  to  be  re- 
ceived as  a  strong  evidence  that  the  growtli  was  originally  of  a  bad  character,  and 
Ibat  it  did  not  become  so  in  consequence  of  any  new  epigenesis.  When  the  tumor 
'Is  large,  whether  it  is  multilociilar  or  not,  fluid  or  solid,  it  generally  exhibits  a  marked 
•tendency  to  destroy  the  bone  iu  which  it  is  located,  pressing  aside  the  couijiact 
^lamella,  and  gradually  involving  its  entire  circnuiferencc.  Iiithe  lower  jaw  tlie  parts 
*IDost  commonly  atlected  are  the  body  and  ramus,  extending  often  beyond  the  mi<idlc 
line  in  front,  and  backwards  as  far  as  the  condyloid  process. 

The  sijmpioviH  of  cystic  disease  of  the  osseous  tissue  are  obscure.  The  first  thing 
usually  attracts  attention  is  a  dnit,  aching  pain  in  some  particular  bone,  as,  for 
am])Ie,  the  jaw,  which  is  often  mistaken  for  tootliaclie,  or  rheumatism;  this  gradu- 
ally increases  in  severity  a(j<l  freiptcncy,  and  is  at  length  found  to  be  dependent  upon 
the  presence  of  a  hard  tumor,  or  the  ex[»iinsion  of  a  portion  of  the  hone,  more  or 
less  tender  on  pressure  ami  motion,  bnt  unattended  by  any  discoloration  or  iritu- 
niescence  of  the  overlying  textures.  The  progress  of  the  disease  is  always  tardy, 
i»nd  it  often  happens  that,  after  having  attained  considerable  development,  it  remains, 
to  all  outward  appearance,  for  some  lime  perfectly  statiouar}-.  Then,  taking  a  new 
start,  it  again  increases,  and  thus  it  continues,  now  advancing  and  now  ceasing,  until 
it  has,  jjcrhaps,  acipiired  the  volume  of  a  large  orange,  or  even  of  a  fist.  Still,  the 
general  health  continues  good,  there  is  no  emaciation,  and  the  countenance  is  per- 
foclly  Iree  from  that  distressed,  anxious,  and  sallow  state  which  obaracterizes  it  in 
malignant  dise.ase.  Even  the  pain  is  generally  comparatively  trivial,  and  if  it  were 
not  for  the  racrhanical  ol>struction  occasioned  by  the  encroachment  of  the  tumor 
upon  the  a<ljacent  parts,  the  patient  would  hanlty  lie  conscious  of  being  unwell.  Jf 
*  the  parts  be  now  carefully  examined,  they  will  be  found  to  be  of  uivetpuil  consistence, 
the  lirmer  being  incompressible,  while  the  softer  ones  readily  yield  under  ttie  finger, 
emitting  a  peculiar  crackling  noiso  not  unlike  that  of  dry  parchment.  In  the  ab- 
st'iiee  of  signs  of  malignancy,  pulsation,  lividity,  and  varicose  enlafgemcnt  of  the 
overlying  vessels,  these  circumstanees  aflord  the  best  evidence  of  the  true  nature  of 
the  disease;  but  if  tliere  is  any  doubt  respecting  it,  this  may  generally  be  promptly 
dispelled  by  a  resort  to  the  ex]iloring  needle,  the  escape  of  serous  or  scro-sangiii- 
uolent  tluid  determining  the  diagnosis.  The  tardy  growtli  of  the  tumor  and  the 
absence  of  constitutioiral  disorder  are,  indeed,  commonly  of  themselves  sufflcient  to 
mark  the  character  of  the  malady.  Between  cystic  and  hydatid  atfections  of  the 
bones  no  signs  of  distinction  exist,  nor  is  this  a  matter  of  importance,  as  the  treat- 
ment is  essentially  similar. 

The  onlj'  available  ireatmi-nf  in  cj-stic  disease  is  removal  of  the  morbid  mass,  and 
Bome  of  the  most  brilliant  exj^loits  in  moderu  surgery  have  been  performed  upon  tumors 
of  tiiis  kind.  When  it  involves  tlie  jaw,  the  greater  portion  of  tintt  Ixjne  sometimes 
requires  excision,  the  afiected  part  being  cut  away  along  with  a  portion  of  the  sound 
I  tissue,  the  same  jyrinciple  y;uidingthe  surgeon  as  in  the  extirpation  of  morbid  growths 
of  the  soft  structures.  When  tlie  c^'sts  are  small  and  nut  numerous,  they  mjiy  some- 
times Ix?  effectually  scoojied  out,  the  cavity  being  alTi-rwards  stuffed  with  lint,  jmd 
!inade  to  heal  by  the  granidating  process.  On  the  other  hand,  cases  occur,  as  when 
the  disease  involves  the  entire  cinumference  of  one  of  the  hones  of  the  extremilics, 
where,  neither  of  these  procedures  being  available,  nothing  short  of  amputation  will 
nnswer. 

Of  the  various  plans  of  treatment  that  have  been  suggested  for  arresting  this 
disease  in  its  earlier  stages,  or  curing  it  without  the  knife  when  it  has  attained  a 
considerable  magnitude,  there  is  not  one  that  is  entitled  to  any  confidence.     The 
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most  i>lausibli;  nre  iodine  injeclinns  and  the  introduction  of  tbt- htton ;  iheform.i 
of  wIiilIi  i-xperiuncc  lias  provud  to  be  itvcffectual,  while  tlie  latter  is  so  uusriu.  ; 
as  uot  to  be  tboiigbt  of,  much  less  pructised,  in  any  case. 

8.   HYDATID  TV  MORS. 

n.vdntids  aro  occasionally  dt'velfi[»e(l  in  the  ajioniry  structure  of  the  bone*,  bol  llit- 
occurrence  ia  very  uncommon.  The  first  account  of  thene  bodies  in  these  silualioui 
waa  given  by  two  Dutch  pathologists,  Van  Vy  and  Vau  der  Haar,  whose  obaervatiuus 
have  since  been  cotiQrmi'd  by  oilier  practitioners,  as  Keate,  C'ruveilhier,  and  Lucu. 

Although  it  is  extremely  probiiblo  that  all  the  ditlerent  classes  of  bones  are  ItaMc 
to  these  formations,  they  Iiave  hitherto  been  observed  almt)st  exclusively  in  the  long 
and  llat  bones,  particularly  in  tlic  tibia,  for  which,  judging  from  the  frequency  of 
their  occurrence  here,  they  appear  to  have  a  decided  preference.  They  have  Iktii 
found  three  times  in  the  frontal  bone,  twice  in  tlie  iliac  bone,  twice  in  the  huuicnis 
once  in  the  femur,  and  once  in  ii  vertebra.  Wbnt  was  formerly  known  under  liic 
vague  name  of  spina  vcntosu  was  an  osscoua  tumor  which  probably  ocCAsioually  cuu- 
taincd  bodies  of  this  kind. 

Hydatids  of  the  bones  are  always  developed  in  the  spongy  testiirc,  as  thia  olODe 
affords  them  an  opportiinily  (»f  growing  and  expanding,  the  compact  tissue  being 
too  dense  and  firm  to  admit  of  their  increase.  'Jhe  only  exception  to  this  (XTure 
when  they  form  ia  tbe  frontal  sinus,  but  even  l»ere  there  is  no  new  law  in  ojienition, 
since  the  cavity  in  question  is,  in  fact,  only  a  large  cell,  well  adapteil  as  a  reside 
for  such  bodies.  In  the  tibia,  the  disease  is  always  situated  in  the  spongy  structl 
ttvat  exists  in  such  abundance  in  the  head  of  this  bone. 

These  bodies  arc  evidently  develojiod  Ihroiigh  germs  that  are  conveyed  to 
spongy  tissue  of  the  bones  in  the  blood  which  is  sent  to  them  for  their  nutrition 
growtli,  but  why  they  should  be  deposited  here  in  jireference  to  other  parts  nf  the  U 
is  a  question  which  tbe  most  refined  pathology  has  failed  to  unravel.    Nor  isanytlil 
certainly  known  in  regard  to  the  nature  of  the  exciting  causes  of  these  Inidics; 
as  has  oc(;a8ionally  lia|)peued,  thej'  have  formed  in  a  particular  portion  of  the 
ton  after  the  occurrence  of  a  blow,  ctjutusiun,  or  other  injury,  it  does  uot  prove  l 
their  development  was  tiie  consequence  of  such  mischief. 

Hydatids  of  the  bones  have  been  observed  with  nearly  equal  frequency  in  In 
sexes.     .111  the  patients  in  whom  they  have  hitherto  been  found  were  adults  P*t 
iugone,  who  was  a  child  three  years  of  age.     Borchard  has  recorded  a  ease  in 
they  existed  in  several  situations  iu  the  same  individual. 

Examination  has  proveil  that  these  bodies  are  veritable  ncephalocysts,  similar! 
those  which  oocasiouully  infest  the  liver,  ovaries,  lungs,  and  oilier  internal  vis>e< 
Of  a  spherical  or  rounded   sluipe,  they   are  sometimes  irregularly  flattened,  or  cc 
pressed,  especially  the  older  ones,  ami   they  vary  in   size  from  a  pea  to  that 
mnrblc,  their  dimensions  being  evitlently  inthienced  i)y  their  age,  and  the  extei 
the  cavity  iti   which   tiiey  are  developed.     Their  number,  which   ia  seldom  larg 
usually  in  an  inverse   ratio  to  their  volume.     They  are  inclosed  in  a  sort  of  par 
cyst,  .soft  in  structure,  thin,  and  of  a  whitish  nppeurauce,  and  they  float  about 
midst  of  a  serous  flui<i,  of  a  saline  taste,  and  partially  coagulable  by  he^t  and  aci( 
eircum'^tanoes  clearly  betraying  its  ali>uminous  character. 

The  cavity  in  which  these  bodies  are  situated  is,  evideutl}",  in  the  first  instai 
simply  a  cell  of  the  areolar  tissue,  in  wiiieh  the  germ  of  the  parasite  is  deposited,! 
in  which  it  is  destined  allerwards  to  attain  its  lull  development.     As  it«  growth  pro- 
ceeds, it  presses  upon  the  osseous  matter,  pushing  its  fibres  further  and  further  ap 
at  the  same  time  causing  a  parlial  renu>val  of  it  by  the  action  of  the  ab8orl>ell 
until  what  remains  is  at  length  convertcrl  into  a  mere  bony  sheet,  hardly  as  thicli 
a  piece  of  parchment,  elastic,  and  crackling  under  the  finger.     The  shell  is  line 
already  stated,  by  a   thin,  closely  adherent   membrane,  which   evidently  playi 
important  part  in  the  develo])ment  ami  protection  of  the  new  being.     Cases 
in  which  it  consists  of  several  compartments,  although  in  general  it  is  uniloeul 
The  bone  inmvediately  adjacent  to  the  disease  is  usually  thickened  and  roughen 
by  irregular  deposits. 

The  si/mplovii;  att^'uding  the  formation  of  these  bodies  are  extremely  obscure,  i 
cannot,  for  a  long  time,  Ije  separated  from  those  which  accompany  other  dijM?«ses| 
and  about  the  skeleton.    Their  growth  is  always  very  tardy,  and  a  number  of  mor 
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generally  elapse  before  there  is  any  pain  or  diseolonUirMi  of  the  surface  The  pa- 
tient is  merely  aware  tiiat  there  Ib  some  tiun«jr,  hte:iilily  nuginentinfjf  in  bulk,  ami 
Blowly  encroacliing  upon  ihe  surrotnirling  parts;  Imrd  :tiiil  linn  at  first,  .nfttrwaitla 
more  soft,  aud  ukimalely  iiecoming  distinctly  elastic,  and  t-nntunji  a  peculiar  crack- 
ling sound  on  pressure  very  similar  to  tliat  uf  dry  [(art-linipnt.  When  deep-seated, 
It  causes  a  gradual  wasting  tA'  the  superimposed  tissues,  tlie  mnsfles  anrl  tendons 
being  spread  out  in  the  form  of  thin  ribhcms,  while  portions  of  tbe  fibrous  metii- 
braiies  are  actiiall}'  absorbed.  Meanwhile,  the  tumor  rnechnnically  impedes  the  func- 
tions of  the  Hurroutidhig  parts,  pain  and  tenderness  set  in.  and  tlie  skiu  evinces 
signs  of  irritation.  At  this  stage  of  the  eomphunt  the  alleetHl  bone  soinetinies 
gives  way  under  the  most  trivial  aecident,  refusing  afterwards  to  unite-  or  undergo- 
ing consolidaticin  only  allter  a  long  while.  Oeeasionally  the  most  prominent  portion 
of  the  tUDifir  nUerates,  and  disciiarges  n  part  of  its  euiitents.  The  liealth  rctnaiiis 
0ood  for  j'ears,  but  iir  the  end  it  is  alwaj-s  nnicb  iTn[iairi:<l  by  the  hieal  distress. 

The  most  important  diagnostic  signs  of  this  alhHition  are,  tfie  lard^-  progress  of 
the  tumor,  the  absence  of  puiu  and  swelling,  the  ehange  from  a  hard,  ineurapressible 
sabstance  to  one  of  e<iinpnrative  suftness  and  even  elu.tticity,  and  the  complete 
ibseoce  of  all  a(iiHrarance,  Imtli  local  and  constitutional,  of .raaliguaucy.  After  all, 
however,  these  symptoms  aic  merely  of  a  negative  character;  for  at  last  the  only 
reliable  source  of  information  i»  the'ex[iloriMg  neeille,  though  this  also,  nnfortiinntvly, 
Ls  not  available  until  the  morbid  growth  lias  acquired  great  bulk,  and  t-^  almost  on 
the  verge  of  bursting.  Kveii  the  elastic  feel  and  e^rac!•;ting  noise  which,  in  the  latter 
•tages  of  the  complaint,  form  such  prominent  features,  arc  of  no  diagnostic  avail,  as 
they  are  common  to  several  other  varieties  of  booy  tumors,  especially  the  cystic, 
properly  so  called. 

Hydatid  disease  of  the  osseous  tissue  is  always  a  grave  occurrence,  not  so  miR-h 
Oli  account  of  tlic  diimage  to  the  general  health  as  of  the  iiijtny  it  iuflicts  u|iou  the 
Bfftjcted  bone,  weakeiiiug  its  structure  and  thtis  impairing  its  usefnliiess,  generally  to 
nn  irremediable  extent.  In  several  of  the  recfjrded  cases  the  ai'e[ihalocysts  burst 
Into  the  knee-joint,  causing  violent  supptiratioUj  and  destruction  of  the  t'um-Lions  of 
tlie  articulation.  In  a  few  others,  the  anim,als  perished,  and  .shrunk  up  into  dirty, 
reddish-looking  masseH,  winch  allerwards  became  a  source  of  high  constitutioual 
disturbance,  excessive  pain,  and  hectic  fever. 

The  freafment  of  this  <li.si'a.se  is  by  extirpation,  performed  early,  l)efore  there  is 
liny  serious  structural  lesion  of  tbe  bone.  The  tumor  being  freely  exposed  by  an 
Incision,  either  cruciiil  or  elliptical,  and  attacked  with  the  saw,  pliers,  trephine,  or 
chisel  and  mallet,  as  may  seem  most  nrlvisahle.  Its  contents  being  turned  out,  the 
lining  membrane  of  the  osseous  shell  in  carefully  peeled  off,  or,  if  this  be  imjiracti- 
cable,  painted  with  a  strong  solutinu  of  iodine,  to  destroy  its  secreting  surfuce,  lest 
there  be  a  s{>eedv  reproduction,  if  not  of  hydatids,  at  all  events  of  serous  fluid. 
Tlie  cavity  is  then  filled  with  lint,  smeared  with  cerate,  an<l  the  flaps,  being  approxi- 
mated, are  lightly  held  in  phu-e  with  a  few  strips  of  adhesive  plaster.  The  cavity 
gradually  shrinks,  and  a  cure  is  nllimately  efl'eeted  by  the  granulating  process. 

When  the  case  is  one  of  an  aggravated  nature,  involving  the  entire  circumference 
of  the  atfected  bone,  or  when  tbe  hy<latids  open  into  a  joint,  the  only  resource  is 
resection  or  amputation,  the  former  bc-ing  a|)]j!icable  only  when  the  dtsease  is  of 
|imite<l  extent,  while  ainputulion  is  ab^soltitely  necessary  when  it  has  Uiduced  so  much 
disturbance^  local  and  coustituliunal,  as  to  threaten  life. 


f  9.  BARCOMATOL'8  TUMORS. 

Osteosarcoma,  like  encliondroma,  may  be  developed  upon  the  outer  surface  or  in 
the  interior  of  the  bones,  being  denominated,  in  the  former  event,  peripheral  or  perios- 
teal sarcoma,  and  in  the  latter,  central  or  myelogenic  sarcoma. 

Periosteal  sarcoma,  the  extermd  characters  of  whtcli  are  W4'll  displayed  in  the 
adjoining  cut,  fig.  372.  from  a  specimen  in  my  collection,  arises  in  the  deep,  soft,  vus 
iuular  layer  of  the  periosteum,  l\v  winch  it  is  often  incnpsulated  ami  circumscribed 
its  favorite  seats  are  the  shafts  of  the  long  bruies,  as  tiic  fennir,  tibia,  and  humerus, 
;v"hich  are  occasionally  conit>Ietely  suiroiinded  by,  or  imbedded  in,  the  luoibiid  mass, 
Srhile  the  epiphyses  and  arti<-ular  cfirtilage.-*  remain  intact.  In  conserpieiice  of  this 
■node  of  development,  its  fi;4ure  is  generidly  fusiform,  or  oblong,  and  its  surface  smooth, 
©ut,  as  its  growth  advances,  it  assumes  a  more  or  less  globular  outline  and  nodu 
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Fig.  373.  Inleil  surface,  from  perforation  of  its  capsnle  anl 

uxti-iisifJii  into  ibe  8un'oinj(.liiig  structures.  Tolln- 
lonrli  this  I'ortn  of  osteosarcoma  is  (leiise,  iheliuvtic, 
.^ll(^  immovable. 

periosteal  sarcom:»s,  particularly  those  wliidi 
attain  large  vohirue,  generality  l»il<>ng  to  the  rtrm, 
spjiitlle-cclled  growths,  the  cells  beiiiy^  be^t  i; 
at  the  periphery,  %vhere  they  often  j)reseiil  a  l 
Jated  urningement.  Roiind-eelled  sarcomusairli'** 
frequent,  and  their  consistence  is  much  softer, 
Giant  cells  are  rarely  met  with,  excepting  in  ^vri- 
pheral  sarcomatous  epulis,  while  an  abno^t  pure 
form  of  fibrous  sarcoma  is  wltne,^8e<l  in  thofc  nwo- 
pharyngeal  polyps  which  spring  from  the  Imse  of 
the  ^kiill. 

A  chaincteristic  feature  of  periosteal  sarcoma  u 

the  foiination  of  calcareous  or  OHseous  ni.aw*t's,  on 

which    account    it    has    been    termed    osHifvin*;  nr 

osteoid  sarcoma.     The  process  of  calcification  (ir 

ttssification  appears  to  be  due  to  changes  in  the  iu- 

tercel  hilar  substance,  whereby  it  is  occasionally  «>ii- 

verted  into  almost  normal  bone,  from  which.  Iiow- 

ever,  it  differs  in  the  absence  of  Haversian  caiiil- 

and  bloodvessels.     Sections  of  such  tumors  il 

round  or  irregular  masses  or  spicules  of  boui.,  .., 

rionsly  intermingled  with  sarcomatous  tissue,  and. 

occasionally,  with  cartilage. 

Some  of  the  more  extraordinary  alterations  which  these  groirths  are  capable  of 

undergoing  arc  wdl  seen  in  fiy.  373,  from  a  sketch  sent  me  by  the  late  Professor 

Buchanan,  of  Nasln  ille.     The  pat  lent,  a  mulatto  girl,  twelve  years  of  age.  had  Laborefl 

for  some  time  under  a  large,  lobulated  tumor,  partly  elastic  and  partly  inoljistic, 

Fig.  873. 


Sme.Mfiii  »t  Ibo  Frinnr 


Oitooid  Cfaondro-Mreom*  or  Ibe  TlhU. 

situated  in  the  Inwcr  part  of  the  leg,  and  attended  with  great  dilatation  and  disten- 
sion of  the  subcmtaneou.s  veins.     Amputation  l)eing  performed,  the  stninji  iR'aicil 
kiinUy,  and  for  several  weeks  the  girl  did  well;  but  in  a  few  months  she  hi r 
cMinplaiii  rif  pain  in  the  liip  arKl  side,  and  she  died  in  less  than  a  year,  app;; 
from  internal   malignant  distase.     A  section  of  the  tumor  displayed  an  ini 
numl>cr  of  osseous  H[)ici'U's,  of  extraordinary  length  and  delicacy,' the  int»T^ 
which  were  occupied  partly  by  cartilaginous  and  j)artly  by  gelatinous  gubslmn'*. 
with  here  and  there  a  cyst  containing  bloody-lookiug  matter. 

Periosteal  sarcomas  attain  a  large  size  and  are  quite  malignant,  evincing.  sf><f 
removal,  a  great  tendency  to  local  return,  and  often  to  general  systemic  info<  tion. 
with  or  without  involvement  of  the  intervening  lymphatic  glands.  They  arc  very 
liable  to  undergo  softening  from  fatty  and  caseous  transfonnations,  leading  to  llw 
formation  of  large  cavities,  Oiled  with  detritus,  serum,  and  clots  of  blood.     r»<fcr 
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these  cironmstanoea,  the  sliglUcst  irritation  or  external  vldlcnce  is  liable  to  indiico 
■  ulceration.     Tiie  only  rc'iiK'(l3'  is  ampuiatioii  of  the  nH'oi'tctI  limb. 

Central  jtflrc<j»ui,  b<'ttt>r  known  tis  lln'  niy<loi<l  tiinnjr,  or  niyologenif  sarcoma,  a 
term  apjilied  to  it  by  Viruliow  Ironi  its  point  of  dtp-'iitinv,  !i])i)enrs  to  iiavc  a  pri-rlilee- 
tiou  for  the  epiphyses  of  the  loiitf  bcuies.  Koiihtless  it  niiiy  ui-cur  in  all,  or  nearly  all, 
the  pieces  of  the  skeleton,  but  its  favorite  sites  are  the  inferior  niaxilht,  tibia,  femur, 
*nd  humerus,  especially  the  first.  Comnu'iicing  in  the  metliilla  of  the  caiiet'Ilateil 
fttructure,  it  extends  from  thence  to  the  eompaet  bn-ors,  which  it  ynulually  rlisjcirts, 
nnd  couvertsi  into  thin,  cartilaginous  plates,  bending  and  eraeklitii;  under  the  tinger 
like  dry  parchment.  Continuing  its  growth,  it  niay,  in  time,  attain  the  size  of  a  fist, 
or  even  of  a  ftclal  head,  enoroacbing  scrion«ly  upon  the  surrounding  parts,  and  iu- 
iterfering,  more  or  less,  with  tlie  exercise  of  their  functions.  The  arteries  leading  to 
;it  are  generally  somewhat  enlarged,  an<l  the  tumor  itself  is  commonly  quite  vascidnr. 
Jk.  section  of  it  exhibits  a  smooth,  succulent,  compact  appearance,  of  n  reddish,  pink, 
ior  lilac  tint,  inlaiil  with  soft  l>ony  filires,  and  pervaded  by  little  cysts,  eitiier  simple 
{Or  compound,  nnd  occupied  by  different  kiuds  of  tlnids,  us  serum,  sanguiiioleut  mat- 
•ter,  or  altered  blood,  or  .all  these  substances  commingled. 

i  The  structure  of  central  osteosarcoma  vnries  with  its  .site.  Tn  the  sarcoraatous 
'epulis  of  the  maxillfo,  giant  or  multinucleated  cells  predominate,  but  they  arc  inter- 
jinixetl  with  spindle  and  round  cells.  In  the  bones  nf  the  extremities,  it  usually 
occurs  as  round-<-ellvd  sarcoma,  allhotigh  the  tissue  may  be  of  the  nature  of  myxo- 
matous or  lipomatous  sarcoma,  or  even  spindle-melled  sarcoma,  or  all  these  varieties 
interuiingled.  In  these  situations,  central  sarcomas  are  distinguished  by  their  not 
ipossessing  a  bony  capsule,  or  at  least  a  v<'rv  imjierfect  one;  by  their  [tulpy,  metlullnry 
:iiature,  and  b)"  their  great  vascularity,  giving  rise  to  tumors  which  have  a  marked 
pulsation  and  miinnnr,  through  which  they  are  liable  to  be  confounde<l  with  osseous 
!  aneurism. 

The  prognosis  of  these  tumors  is  favorable,  repnlhdation  seldom  occurring  after 
their  removal.     Of  14  cases,  in  1 1  of  which  the  btwer  jaw  was  the  seat  of  the  affec- 
tion, collected  by  Dr,  V.  0.  Weber,  all  remained  well  ;  and  i\f  aliout  .'»0  cases  sidijected 
to  operative  interference,  tabulated  by  Dr.  Senftlebeu,  in  only  2  were  the  lyniphatic. 
glands  and  internal  organs  the  seats  of  flcco)idary  deposits. 

There  are  no  signs  by  which  this  growth  can  be  distinguished  from  other  tumors 
of  the  bones;  its  rapid  development,  its  elastii-  feel,  nnd  its  lobulatcd  form,  assimilate 
it  very  much,  in  its  external  cliaracters,  to  encephaloid,  and  the  reseinlihnice  is  still 
further  shown  b}*  the  fact  that  the  disease  is  liable  to  recur  after  extirpation,  although 
it  differs  from  it  in  the  general  absence  of  lympliatic  involvement  and  the  want  of 
evidences  of  a  true  cachexia.  The  only  remedy  is  excision  or  am|)utalion  ;  excision 
when  the  tumor  involves  the  jaws,  amptitation  when  it  is  seated  in  the  bones  of  the 
extremities. 


IC.   CABCTN0MAT0U8  TtJMORS. 

The  various  carcinomatous  atfections  of  the  bones  may,  as  far  as  practical  pur- 
poses are  concerned,  Ix'  all  c<uiveiiiently  Grouped  umler  one  head.     Of  these  ntfec- 

,tion«,  encephaloid  is  much  the  nutst  common;  next  in  jioiitt  of  fierpiency  is  colloid, 
then  comes  scirrhus,  next  epithelioma,  and,  finally,  as  the  most  rare  of  ail,  melanosis. 
The  origin,  progress,  and  termination  of  these  formations  are  the  same  here  as  in 

■  other  organs  and  tissues. 

1.  A'ncf/>i'ifl/o//i,  osteocephaloma,  cerebriform  carcinoma,  or  hcmatoid  fungus  maybe 

.central  or  peripheral,  or  originate  in  the  medulla  or  in  tlte  deep  layer  of  the  perios- 

;teum.     It  most  commonly  attacks  the  epiphyses  <>t  the  long  bones,  cs|ieeiaUy  lhi» 

!head  of  the  tiltia,  the  lower  end  of  llie  femur,  and  the  head  of  the  humerus,  and  is 
frequently  met  with  in  the  upper  and  lower  jaw,  tlie  bones  of  tlie  skull,  ami  the 
digital  phalanges.  No  portion  of  the  skeleton,  however,  is  exern[)t  from  it,  and 
young  persons  are  most  liable  to  it.     The  most  territic  feature  of  the  disease  is  its 

I  tendency  to  recurrence  after  extirpation. 

I  Occurring,  now  and  then,  as  an  inliltralion,  especially  in  the  vertehrw  and  pelvic 
bones,  central  encephaloid  most  commonly  presents  itself  in  the  form  of  a  tumor, 

•  arranged  in  rounded,  lobnh!te<l  masses,  of  tho  color  and  consistence  of  the  medul- 
iJary  structure   of  the   brain.     Not   nnfrequently  it  contains   small   cavities,  filled 
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tuwcxl  bjr  Fraclare. 


Fig.  374.  vvith    clotted    bloCKl,  tlirty -looking  sorum,  or  soft,  gtlatkj 

nuijis,  oily,  sebiieuous,  or  na'llieeioid  inxttor.  Ucca^ioLaU| 
one  part,  uf  thu  lunior  exliibils  iliu  La'aiti-Iikv.'  tUaiacU:^ 
while  Auollici'  ib  btrictly  btiiiutoid,  or  computed  of  a  ml: 
til  re  oi'  Llood  uiiil  uiict'ijlialoid.  In  tbe  great  majorit)' 
oases,  however,  the  two  substances  are  nioro  or  less  iuXl 
inately  bleiiiled  together.  Vessels,  Bumetiiues  of  eonoide^ 
able  volume,  ramify  over  the  surface  of  the  luurbid  gru«i| 
and  dip  into  its  interior.  The  outer  table  of  the  U>iur 
tranhforuicd  into  a  thin,  parchmeul-like  lamella,  |ferforaH_ 
in  vuiions  plaees,  or  entirely  destroy ed  by  ubsorplii'ii.  1 
section  of  the  tumor  usually  exhibits,  in  inlditiou  to  tin.' 
ajipcarances  jusi,  deseribeil,  osseous  ll!tgme^t.^.  or  |)i> 
tibro-eartilage.  Tlie  superinouinbenl  iiilegumeul,  tfji'. 
by  large  bbiisli  veins,  is  at  first  tioft  and  glossy;  but  .nt 
length,  from  the  e»juslant  aiul  increasing  pressure  exerUsI 
iiliiin  it,  uk-erate-s  and  allows  the  fungous  nmsg  to  protnxlc. 
Peripheral  or  periosteal  encephaloid,  the  external  char- 
aetei's  of  which  are  displayed  in  the  adjoining  cut,  fig.  374, 
preseuts  the  same  geucral  features  as  iR-riplu'ral  saroou 
Its  progress  is  more  rapid  than  the  central  form,  and  tl 
intercellidar  subi^lance  is  ol'li'u  converted  into  osHeoas 
sue,  on  wliich  account  il  has  lieen  termed  osteoici  eareill 
mn.  Bony  inalter,  in  the  form  of  beautiful  stalaotitetk,! 
spongy  masses,  ]M-ojects  into  it  from  the  superficial  laycri 
the  atlccli'd  bone,  im(iaiting  to  it  appearances  very  aiinil 
to  those  witnessed  in  [>eri().steal  sarcoma. 

Secfuidary  encephaloid  formations  of  the  bones  are 
sionally  met  with  as  a  conseipienee  of  scirrhiis  of  the  brel 
and  other  parts  of  the  body,     (Jne  of  the  most  remarkable  examples  of  this  ki^ 
upon  record  is  that  of  Professor  It.  W.i^mith,  of  Dublin,  in  which  almost  every  pit 
of  the  skeleton  was  involved. 

2.  Of  colloid  of  the  osseous  tissue  very  little  is  known.  It  is  most  frequently 
with  in  those  diseased  conditions  of  the  bones  which  have  heretofore  been  vague 
denominated  i>8teo6arcoma  and  spina  ventosa,  and  which  are  oftt'U  almost  wbtxT 
composed  of  cells  and  cavities,  Idled  with  jelly-like  matter.  The  question,  howev( 
r^pecting  the  idejitity  of  these  affections  can  be  oidy  determined  by  future  obsei 
li<jM.  A  case  in  which  a  colloid  tnmor  grew  from  the  body  of  the  sphenoitl  bed 
outside  the  dura  mater,  came  under  my  notiee  in  a  patient  wh<»  ilied  at  the  age  of 
thirty-nine  years  ficmi  epiU-psy,  prodnced  by  a  fall  twelve  monllis  previously.  On 
examination,  Dr.  Coleseott  ami  myself  found  a  Inbnlated  tnmor,  of  irregular  form, 
and  about  the  size  of  a  pullet's  egg,  which  had  llattened  the  Varolian  bridge,  aixl 

had  evitlently  induced  the  disease  in  question.  A  section 
of  the  morbid  mass,  Hg.  375,  showed  that  it  was  com- 
posed of  ?ievei^il  comjiartments  commmiicating  with  each 
other,  and  occupied  l>y  a  while,  semi-eoncrele  substance, 
in  all  respects  similar  to  that  of  colloid. 

3.  Si-irrhus  of  the  osseous  ti.ssiie  is  very  uncommon. 

It  occurs  exclusively  in   old  subji'cts,  and   is   usually 

concomitant  of  the  >ame  disease  in  the  breast  or  some 

other  organ,     fienerally  limited  to  a  single  bone,  it  may 

allect  several   pieces  simidtaneously,  anil  always  l>egin» 

in   the  caneellated   structure.     Its  favorite  Hent    is  the 

femur,  but  il  may  appear  in  any  part  of  the  skeleton,  in 

the  sliort  and  Hat  Imnes  as  well  as  in  the  long.     In  the 

ease  of  awonmn  upwards  of  forty  years  of  age,  ree«'ntly 

examined  by  Dr.  ,T.  K.  iMears, scirrhous  deposits  exis 

in  the  skull,  sternum,  femur,  lung,  dia[)hragm,  uterus,  aud  ovaries.     The  left,  br 

had   l)een  extirpated  some  time  ])reviinifily  to  iier  death  on  aciount  of  careinoc 

The  disease  of  the  bimes  was  evidently  secomlary. 

The  heteroclite  nmtter  is  dcposile<l    under  two 

8  the  name  i 


Fig.  875. 
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aroolnr  tissue,  and  is  of  tlio  color  fiiirl  cniisistoMce  of  fibro-cnrtilagc,  or  tlif  rind  of 
frt'sh  liacon.     Iti  the  tiilHMniil  vaiiL'ty  tin-  morbid  mass  is  eitlior  soliltiry,  or  it  consists 

I  of  si'vi'iiil  agglnmcratcd  nodules,  from  ttio  volume  of  «i  hiizclmit  to  tlwit  ofiiii  alniomi. 
Occasionallj'  tJirw  or  fotir  distinct  tumors  arc  (U'vcIojhhI  simultaneously  in  the  same 
hoii^.  Tlu'3'  are  of  an  irrcgulnrly  rounded  or  ov:d  shape,  dense  and  firm  in  their 
consistence,  n.rni  of  a  greenish,  whitish,  or  yellowisb  tolor,  Tbe  bone  is  seldom 
much  altered  in  its  size  or  external  configuffttion,  but  Ib  liable  to  be  absorbed,  and 
fractured  at  the  seat  of  tbe  disease. 

4.  Epilhelwina  of  the  osseous  tissue  is  even  more  rare  than  Bcirrhus,  and  iisiiall^'^ 
occurs  a«  a  secondary  atlection,  the  lower  jaw  and  tihia  being  then  its  principal  seats. 
A  well-marked  example  of  the  extension  of  cancroid  disease  from  the  integument 
to  tile  u[»per  portion  of  the  shall  of  tbe  til»ia  came  under  my  observation  in  1H71, 
in  n  man,  sixty-five  years  of  age.  TJie  entire  hone,  with  the  exception  of  its  poste- 
Ixior  surface,  whicli  had  inidergcuie  sponiaiieotis  fracture,  had  disa|)|ic:ircd,  leaving  a 
cavity  upwards  of  three  inches  in  length,  ]iartially  covered  witb  grauuhitions,  which 
presented  chsracteristic  niititite  appearances. 

5.  Tlie  occurrence  of  nirlnnoxix  in  bone  Is  also  very  infrequent.  It  may  appear 
in  small  dissemiiialed  masses,  nodules  or  clusters,  or  in  the  form  of  an  infiltration. 
It  has  been  observed  in  various  parts  of  tbe  skeleton,  but  is  most  common  in  the 
pieces  of  the  extremities,  particularl}'  the  femur  and  tihia.  Coexisting  geiierallv  with 
melanosis  in  other  organs,  it  is  situated  either  upon  the  surface  of  the  bone,  beneath 
the  periosteum,  in  the  medullary  canal,  or  in  the  spongy  structure,  tbe  latter  of 
•which  it  sometimes  dyes  of  a  tleep  black  color.  In  its  progress  and  mode  of  ter- 
liiination  it  closely  resembles  medullary  sarcoma. 

Gfiieral  Diarjno^ii',  Fruijuoais^  and  Trfalmenl. — The  diagnosis  of  carcinomatous 
iliseases  of  the  osseous  tissue  is  generally  regarded  as  a  very  easy  matter.  Notliiiig, 
liowever,  is  more  untrue.  With  the  exceiifion  of  enccphaloid,  it  is  extremely  didieult 
to  detect  the  real  nature  of  any  of  tlu'ni  during  any  portion  of  their  progress,  and 
even  encephaloid  cannot  always  be  eatisfactorilj'  discriminated  until  it  has  acquired 
an  unusual  bulk.  In  the  latter  case,  the  most  reliable  guides  are,  the  early  jteriod 
of  life  at  wliich  the  tumor  sliows  itself,  the  rapidity  of  its  growth,  the  grent  Indk  it 
attains,  the  de])th  of  its  situation  at  the  commencement  of  its  development,  the  lobn- 
lated  condition  of  its  surface,  tbe  extraordinary  enlargement  of  the  sulicntaueons 
veins,  and  the  early  glandular  involvement,  In  general,  too,  it  will  be  found  that 
the  disease  is  developed  in  one  of  tbe  b)ng  bones,  as  the  humerus,  femur,  or  tibia, 
and  in  preference,  as  it  were,  in  their  articular  extremities.  The  mruuent  idceration 
occurs  the  case  speaks  for  itself,  the  diagnosis  being  no  longer  equivocal. 

The  progress  of  encephaloid  is  gencrnlly  vcr^-  rapid,  especially  when  it  occurs 
npon  the  periphery  of  the  bones,  a  few  mouths  usually  sutlking  for  tlie  formation  of 
an  immense  tumor,  and  the  complete  destruction  of  the  osseous  tissue.  The  growth 
is  commonly  of  a  lohulrtted  character,  and  of  varying  degrees  of  consistence,  being 

»8oCl  nt  one  part,  toterahly  firm  nt  another,  and,  perlinps,  almost  bony  at  a  thir<), 
according  to  the  nature  of  the  pcu'tion  examined.  As  it  increases  in  size,  it  <lis- 
placcs  the  surrounding  textures,  (latteiiing  the  muscles  and  nerves,  and  thus  impair- 
ing their  functions;  the  integtinient  is  stretched,  and,  in  iihices,  ftttenuftte<l;  aiuilbe 
subcutaneous  veins  are  cidarged,  varicose,  and  of  a  bluisli  color.  The  colloid  tumor 
lis  also  capable  of  attaining  a  gi-eat  bulk,  but  its  progress  is  usually  much  more 
■tardy  than  that  of  oncephaloid,  and  there  is  seldom  any  consideraltle  augmentation 
of  the  subcntnneouB  veins.  Scirrhus  of  bone  UHually  coexists  with  scirrbus  of  the 
mammary  gland,  uterus,  or  liver,  and  the  only  sym]itom  leading  even  to  a  suspicion 
of  its  presence  is  the  [lecidiarily  of  the  attendant  paiti,  which  is  usmdly  cither  sharp 
and  lancinating,  or  else  did!,  iu'avj-,  or  aching,  atid  fixed,  the  nfleeted  [lart  being,  at 
the  same  time,  exrpiisitely  t^'uder  on  pressure  and  motion.  The  jmtient  olten  be- 
comes bedridden  during  tbe  progress  of  the  case,  and  the  diseased  bone  not  unfre- 
queutly  gives  way  under  the  most  trivial  accident,  as  a  mere  twist  of  the  lindi  in 
Btepping  out  of  the  bed  upon  the  floor.  Melanosis  of  the  osseous  tissue  is  seldom 
discovereil  during  life,  unless  it  is  seatcrl  in  a  superficial  bone,  as  the  sternum,  or 
one  of  the  ribs-,  in  nearly  every  instance  that  has  yet  been  observed,  it  was  present 
at  the  same  time  in  other  parts  of  the  body. 

Carcinoma  of  bone  follows  the  same  coni-se  as  carcinoma  of  the  soft  parts.  If  left, 
to  itself,  it  inevitably  proves  fatal,  and  hanlly  any  one  uiakea  a  permanent  recovery 
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after  an    opera.lion,   liowev^r   early    and    tlioroiighly   executed.     In    all   the 
excepting  one,  of  encepliuloid  of  the  extremities,  that   1   have  either  ojHfraled  Oi 
niys*'lf,  or  seen   operated  upon  by  others,  there  has  been  a   8pee<ly  recurreuoe 
disease,  often,  indeed,  in  le«s  1  Jian  three  months,  either  at  the  cicatrice,  lh«?  m-i 
boring  lyin|>hatic  glands,  or  in  some  internal  organ,  carrying  olf  the  patient  a  sli 
time  afterwards.     Jn  the  instjiuce  here  referred  to,  the  patient,  who  was  n[>wiini«- 
thirty  years  of  age,  had  an  eiic'ejihaloid  tumor  of  the  forearm,  which  I  ami'Hi 
in  Consequence.     He  survived  Ihc  operation  six  years,  finally  dying,  as  was  suppoi 
of  carcinoma  of  tiie  lungs,  in  a  state  of  complete  exhaustion.     There  is  no  i|im 
that  many  cases  of  cure  Lave  been  reported  of  operations  upon  cncephaloid  tuio 
that  were  in  reality  altogether  benign  in  their  character.     Errors  of  diagnosis  mui 
indeed,  be   suihoiently  common   in  the  hands  of  young  and  inexijoriencod  prai 
tioiiers.    Judging  from  personal  observation,  I  am  inclined  to  believe  thai  maligti 
growths  of  the  maxillary  bones  are  less  liable  to  relapse  after  excision  tbau  tbi 
of  any  other  pieces  of  the  skeleton,  and  in  this  view  of  the  subject,  if  I  mist 
not,  the  opinion  of  surgeons  generally  ooinc.iiles.     Xeverthelcss,  even  Lore  Ibe  ii 
mate  issue  of  the  case  is  nearly  always  luifavorable.     The  circjimstauces  justifyii 
interference  in  this  class  of  maladies  have  already  been  so  fidly  pointed  out  iu 
c]ui|>ter  on  carcinomatous  disesiscs  in  general,  as  to  render  any  further  discu&aii 
of  them  unnecessary  in  this  ]ilace.     In  regard   to  the  choice  of  the  <»peration, 
to  whether    this  should    be  amputation  or  excision,  the  decision  mnst   alw.iys 
given  in  fitvor  of  the  former  whenever  the  morbid  growth  occupies  au  extreroil; 
the  removal    being  eflected  as  higii  up,  or  as  near   to  the    trunk,  as   jMJSsible, 
conferring  greater  safet}'.     Thus,  when  the  hand  is  involved,  the  forc-arm  shoi 
be  cut  off  near  the  elbciw,  while  in  eucephaloma  of  the  radius  and  ulua,  the  li 
slioubl  be  amputated  pretty  close  to  the  shoulder.     If  the  tumor  is  seated  iu 
upper  jaw,  the  whole  of  th.it  structure  should  be  excised,  together,  perhaps,  ml 
]K)rtinns  of  the  palate,  spongy,  and  malar  bones.     Thorough  work  uuist  be  inailv, 
iiilerfiTeiiee  will  be  productive  of  infinite  harm  instead  of  good.     After  recovery  fi 
the  operation,  the   jjatieut   must  be   put   upon  a  properly  regulated   diet,  willx 
alterative  and  tuuiu  course  of  trcatmeat,  and  ej^ercise  in  the  open  nir. 

8ECT.  XVII TtBERCUL.\R  DrsEASE. 

Tulwrcles  of  the  osseous  tissue  are  mucli  more  common  than  is  generally  imagine 
yiie  l»oiies  usoally  affected  are  the  vertebrte,  the  short  bones  of  the  hand  and  foo 
and  the  articulating  extremities  of  the  long  lH)nes.  The  particular  seat  of  tnU-nl 
is  the  spongy  texture,  from  the  marrow  of  which  they  arise,  though  occasionally*  IL 
are  formed  U])on  the  outer  surface  of  the  bones,  beneath  the  periosteum. 

There  are  two  varieties  of  form  iu  which  this  matter  is  dejiosited.     In  one,  |»erlii 
the  more  common,  the  tubercles  are  encysted,  the  inclosing  membrane,  which  vi 
in  thickness  from  the  filth  of  a  line  to  lialf  a  lino,  being  composed  of  plastic  matt 
very  soil  at  first,  but  griidunlly  becoming  harder  and  harder,  until  finally,  in  so 
cases,  it  acquires  the  character  of  fibro-cartilage.     It  is  of  a  dull,  grayish  color, 
made  up  of  delicate,  inelnsiic  filvres,  aud  is  frequently  furnishe<l  with  small  ve^-vt 
passing  into  it  froui  the  surroun»ling  structures.     The  number  of  luliercles  is  gc 
rally  small ;  their  size  ranges  from  a  pea  to  that  of  a  cherry ;  and  thev  are 
yellowish,  opaque  appearance.     When   they  become  softened,  as  the}'  commoidy  <lo 
in  ft  few  months,  the  pus  cither  works  its  way  out,  or  it  escapes,  by  a  kind  of  fistuk 
route,  into  a  neighboring  joint,  establishing  thereby  an  analogy  with  pulmoni 
tubercles  o})ening  into  the  bronchial  tubes.     Sometimes  a  sjiontaneous  cui-e  tal 
jilace,  the  heterologous  substance  being  absorbed,  and  the  cavity  occupied  by 
cj'st  being  obliterated  liy  oaseou^*  matter. 

In  the  second  variety,  the  tuliercular  matter  is  deposited  directlj*  into  the  cells] 
the  osseous  tissue,  forming  grayish,  seraitransparent,  opaline  patches,  from  the 
sixth  of  an  inch  to  an  inch  in  diameter.     This  infiltration,  exhibited  in  fig.  .3T( 
nf)tleed  chiefly  in  the  bodies  of  the  vertebra?  and  in  the  bones  of  the  tarsus,  wher 
is  frequently  pervaded  by  numerous  vessels,  too  delicate  to  be  <liscerned  with 
uak<'d  eye.     The  bonj'  tissue  immediately  around   is  sometimes  deeply  inject 
selilom  otherwise  diseased.     In  this,  as  in  the  |u-eceding  variety,  the  tul>eroi 
posit,  ii Iter  having  existed  for  some  time,  gradually  S4)ften8,  its  vascularity  disnppea 
ami  the  cells  in  which  it  was  contained  are  filled  with  earthy  matter.     Thi^ 
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Fig.  376. 
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16  uot  always  the  case  ;  for  now  and  then  the  ulcer- 
alive  process  couliuues  luiLil  the  Loue  is  totally 
dc'slroyt'd. 

The  progress  of  tubercular  disease  of  the  bones 
is  always  chroiiif,  althougb  uot  equallj"  so  in  both 
forms,  the  inlillrated  [jroceedUig  more  tardily  than 
the  euc^sled,  ami  causing  general  I}'  alao  a  greater 
amount  of  havoc  in  the  osseous  tissue.  There  is 
nothing  definite,  however,  in  regard  either  to  the 
commencement  of  the  soltening  process.,  or  to  the 
ultimate  elimination  of  the  resulting  mattor  from 
the  affected  structures.  Much  will  douhtless  de- 
pend, in  every  ca.scs  upon  the  condition  of  the  .sys- 
tem, the  age  of  the  patient,  and  the  presence  or 
absence  of  complicationa.  As  a  general  rule,  from 
six  to  twelve  months  will  elapse  from  the  moment 
of  the  deposition  of  the  tnliercular  substance  to 
the  completion  of  the  softening  process.  The  pus 
left  by  the  disintegration  of  the  heteromorj^hous 
matter  is  similar  to  that  which  occurs  in  the  lungs 
in  the  advauced  stage  of  plithisis,  being  of  a  pale 
yellowish  color,  bordering  slighlly  upon  greenish, 
and  of  a  thin,  fluid  consistence,  with  small  whitish  dakcs  not  unlike  soft-boiled  grains 
office.  After  an  opening  has  lK?en  eHeetod  into  the  abscess,  the  discharge  generally 
becomes  very  watery  and  bloody,  as  well  as  irritating,  and  comes  away  in  large  quan- 
tities, a  number  of  sinuses  often  existing  in  the  diseased  parts,  as  if  thoy  were  neces- 
j»ry  to  carry  olf  the  snperabnmlant  secretions.  In  many  cases,  hrokeii-down  osseous 
""  sue  la  iutermingled  with  Uie  pus,  passing  olf  either  as  little  granules  or  as  miiinte 
fragments,  which  not  unfrequently  choke  nji  the  abnormal  track,  and  thus  excite  new 
irritation. 

Tlie  adjoining  cut,  fig.  377,  from  a  specimen  in  my  calMuet,  exhibita  the  effects 
which  a  tutercular  abscess  may  exert  upon  the  osseous  tissue,  in  causing  a  well- 
marked  excavation,  similar  to  what 
occurs  in  the  lungs.  Fig.  877. 

The  abscess  that  arises  from  the 
disintegration  of  tubercular  matter 
is  llie  form  which  is  nstially  met 
with  in  bone,  the  phlegmonous,  as 
stated  elsewhere,  beiug  of  extremely 
rare  occurrence.  The  syni[)lom8 
attending  it  are  generally  obscure, 
but  its  existence  may  be  suspected 
when,    along    with     the     t»rdinary 

signs   of    osteitis,    the   artecled    part  Tal>.realirExcT.no»oriheCun.lformBoii.. 

is  the  seat  of  circumscribed,  deej)- 

scated,  gnawing  pain,  with  excessive  tenderness  at  one  particular  spot,  and  a  glossy, 
shining,  (edematous  condition  of  the  integument.  Tbe  breiiking  of  the  abscess 
is  always  preceded  by  considerable  swelling  of  the  soft  structures,  and  by  more  or 
less  disturbance  of  the  system,  the  constitution  freipiently  sympathizitig  severelj" 
with  the  local  trouble.  In  addition  to  tJiese  circuinstances,  the  history  of  the  case, 
as  the  age  of  the  patient,  the  site  of  the  morbi<J  action,  ami  the  absence  or  coexist- 
ence of  strumous  disease  in  other  structures,  will  generally  fnrnish  useful  light,  and 
thus  materially  aitl  in  the  establishment  of  a  correct  diagnosis. 

The  treatinfnt  of  tulx-rculosis  of  bone  does  not  materially  differ  from  that  of 
tul>erculo3is  generally.  As  the  local  deposit  is  usually  merely  a  reflection  of  the 
state  of  the  system,  the  great  otiject  should  be  to  emplo}^  such  remedies  as  are  neces- 
sary to  modify  this  condition  of  the  constittrtion  and  to  [irovide  for  the  supply  of  a 
better  and  riclier  blood.  The  principal  means  inchutcd  untier  this  head  are,  a  well- 
regidated  and  adequately  nutritious  diet,  cod-liver  oil,  and  the  various  chalybeate 
preparations,  either  alone,  or  in  union  with  quinine,  mild  purgatives,  and  gentle 
exercise  in  tbe  open  air. 
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The  local  reraetlies  are  of  the  ordinary  antiphlogistic  character,  consUUng  of 

leuches,  blisters,  and  tiiK'tnie  of  iodine,  with  early  and   free  incisions  of  llic  *<jftj 
struetures  to  relieve  pain  and  tension.     If  the  e.\islenee  of  an  ab-scess  l«e  susi>w.Uil, 
the  trephine  must  promptly  be  employed,  the  operation  and  alle|*-treatmeul 
conducted  in  the  same  manner  as  in  acute  abscess  of  hone. 


8E0T.  XVm. — NEURALGIA. 

Neuralgia  of  the  osseous  tissue  is  infrequent.  I  have  seen  a  vary  large  iiu 
of  cases  of  neuralgia  of  the  soft  structure  in  almost  every  part  of  the  body,  li 
comparatively  few  of  neuralgia  of  the  hemes.  In  nearly  every  instance  thai  hi 
fallen  under  m^'  observation  the  disease  was  associat^jd  with  some  organic  lesion 
tlie  affected  texture,  such  as  abscess,  caries,  exostosis,  or  interstitial  deposits  \a 
the  Haversian  canals  and  cancellated  tissue,  thereby  compressing  the  vessels  am 
the  nerves  distributed  throughout  their  tunics.  A  lady,  aged  fifty,  had  long  U.- 
afflicted  with  neuralgia  of  the  cranium,  caused  by  the  falling  of  a  window-sash  u[mi| 
the  upper  and  posterior  angle  of  the  left  parietal  bone.  The  pain,  without  obsei 
ing  any  regularity  in  its  accession,  gradually  increased  in  severilj-,  and  became 
length  so  intense  as  to  refiuire  from  one  to  two  drachms  of  morphia  a  week,  besid 
enormous  quantities  of  sulphuric  -ether,  even  for  temporary  relief.  The  seat  of  pi 
was  a  small  spot,  not  larger  than  the  end  of  a  finger,  and  exquisitely  tender  to  t 
touch.  A  disk  of  bone,  embracing  the  ofl'ecteii  portion,  being  removed  with  the  t 
phine,  an  exostosis,  not  more  than  the  eighth  of  an  inch  in  tiiickness,  was  discove 
upon  its  inner  surface,  which  thus  at  once  explained  the  nature  of  the  caae.  C'oi 
plete  recovery  followed  the  operation. 

A  married  woman,  aged  twenty-eight,  had  suffered,  at  times,  most  acute  and  disf- 
tressing  pain  from  a  small  bony  tumor  at  the  anterior  and  outer  part  of  the  lower 
extremity  of  the  left,  radius.  The  tumor  had  come  on  about  twelve  years  previousi, 
and  had  all  along  been  exquisitely'  .sensitive  on  pressure  and  even  on  the  eligli 
touch.  It  projected  but  little  beyond  tlie  natural  level,  and  was  unaccompanied 
luiy  visible  change  in  the  soft  parts.  The  pain  had  l>een  liable  to  periodical  cxacei 
bations,  and  was  often  so  severe  as  to  dejirive  the  woman  of  appetite  and  slee 
The  general  hcahli  had  always  l>een  good ;  the  complexion  denoted  a  robust  slai 
of  the  system,  and  the  menstrual  function  was  usually  performed  with  great  reg 
larlty.  Upon  removing  the  tumor,  I  found  that  its  substance  wasi  almost  as  hai 
and  dense  as  ivory.     The  prun  at  once  disappeared,  and  has  never  returned. 

i  have  met  with  a  numl>er  of  ca.ses  similar  to  the  last,  which  may  be  regardeil 
in  some  degree,  typical  of  this  affection  as  it  usually  appears  in  the  bones.  .M 
of  them  occurred  in  young  females,  l>etween  the  ages  of  fifteen  and  thirty,  witho 
seemingly,  any  direct  connection  with  the  catamenial  function,  or  any  marked  by 
terlcal  predisposition.  In  all  these  cases,  the  paiu  was  liable  to  periodical  exaeer 
tions,  not,  however,  by  any  means,  always  coincident  with  menstruation,  and  tl 
parts  were  exquisitely  sensitive  under  motion  and  pressure.  The  pieces  tliat  a 
most  commonly  affected  are  the  radius,  ulna,  tibia,  libula,  and  clavicle,  along  wil 
the  skull  and  the  innominate  bones.  The  coccyx  also  not  unfrequently  suffers^ es] 
ciaily  in  married  women  who  have  borne  children. 

Neuralgia  of  bone  may  .arise  spontaneousl3',  or  be  a  result  of  direct  injury,  as  a 
blow,  wutuid,  or  contusion,  causing  inflammation  in  the  affected  part.     It  may  al 
be  produced  b^'  a  syphititic  taint  of  the  system,  as  is  witnessed  in  the  tertiary  fo 
of  tilts  tlisease,  in  which  the  pains  are  not  unfrequently  of  a  darting,  shooting,  laiv 
cinating  nature,  or  else   dull,  heavy,  and  aciiing,  as  in  neuralgia  of  the  soft  struc- 
tures.    In  abscess  of  heme  the  suffering  is  frequently  of  the  same  cliaracter;   hi 
the  difflculty  so  oUcn  experienced  in  discriminating  between  the  two  affections.    T 
disease  is  frequently  associated  with  neuralgia  in  Either  parts  of  the  body. 

What  the  ju'ecise   nature  of  the  change  is  which  the  osseous  tissue  undergoes 
this  alfection  has  nut  been  det<?rmined.     The  probability  is  that  it  is  sometimes  at 
gether  functional,  while  at  other  times  it  depends  upon  interstitial  deposits,  cit 
as  a  simple  hypertro[ihv  or  as  a  small  exostosis,  compressing  the  vessels  and  nerv 
at  the  seat  of  the  disease,  and  thus  causing  the  excessive   pain   which  so  o 
attends  it. 

The  trealment  of  neuralgia  of  bone  is  too  often  conducted  upon  empirical  princi- 
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pies;  a  circumstanci.',  doubtless,  *h\v  to  the  fact  that  it  is  gfncr.illy  difficult,  if  not 
iinjKtssiblc,  to  a.scert;uii  Ibc  truo  iiiiluit' of  tlic  tlisoiisc.  In  looent  casi-s,  esinn-iall^- 
in  such  as  are  directly'  cliargt'.il>lc  to  lliu  vlfuctrj  of  fxtuiiiul  injury,  a  frt*c  infisiou 
.down  to  the  seat  of' the  disease,  divi^Iiug  thf  pcriosti'nin  ami  fvcn  thi'  .'.iiperliLi.-il 
layer  of  the  bone,  will  occasionally  tdeet  a  prompt  c^irc,  cspoci.'illy  if  the  wtunid 
be  kept  oiK-n  for  sonic  time  with  stimulating  dressings  to  promote  ilit;tlmrge.  Now 
and  then  a  small  issue,,  rn.ide  with  the  aetdal  cuntery,  answers  an  excellent  purpose. 
When  the  cause  is  of  a  .syphilitic  nature,  iodiile  of  potassium  and  mercury  are  the 
best  means  of  relief.  Quinine,  arsenic,  and  strychnia  are  indicated  when  the  disease 
is  of  miasvnatic  origin.  In  obstinate  cases,  the  only  reliable  plan  is  removal  of  the 
a.flected  bone  with  the  trephine  or  otlter  suitable  instrument,  as  the  object  is  to  get 
rid  of  the  compressing  agent,  whether  tliia  is  ruerely  simple  hypertrophy  of  the  part, 
or  an  exostosis,  properly  so  terntetl,  Tr.  Nott,  of  New  York,  has  twice  excised  the 
greater  portioo  of  the  coccyx  for  the  cure  of  this  disease,  and  a  jiiinihir  operation 
bas  been  performed  hy  others,  though  not  always  wilh  a  satisliictory  rcsulL 


8BCT.  XIX. — FRAOTURXS. 
1.   GENERAL  CONSIDERATIONS. 

There  is  no  class  of  injuries  which  a  practitioner  approaches  with  more  doubt  and 
I  misgiving  than  fractures,  or  one  wliicb  demands  a  greater  amount  of  ready  know- 
ledge, seif-reliance,  and  consummate  skill.  Constant  in  their  oceurretice,  and  often 
extremely  difllcult  of  diagnosis  and  management,  they  frequently  involve  conse- 
(pieuces  hanll}*  less  serious  and  disastrous  to  the  surgeon  than  to  the  p.atieut  himself. 
If  I  were  called  upon  to  testify  what  branch  of  surgery  I  reg.arded  as  the  most  trying 
and  ditHcult  to  practise  successfully  and  creditably,  I  should  unhesitatingly  assert 
that  it  was  tltat  which  relates  to  tJic  present  subject,  and  1  am  ijnitc  sure  that  everj' 
enlightened  [jractitioncr  wonkl  concur  witti  me  in  the  justice  of  this  opinion.  I 
cerlaiidy  know  none  wliicli  requires  .a  more  thorough  knowledge  of  topographical 
anatomy,  a  nicer  sense  of  discriminalion,  a  calmer  judgment,  a  more  enlarged  expe- 
rience, or  a  greater  share  of  vigilance  and  attention  ;  in  a  wfvnl,  none  which  demands 
a  higher  combination  of  surgical  tact  and  power.  As  for  myself,  I  never  treat  a  case 
I  of  fracture,  however  simple,  without  n  feeling  of  the  deepest  anxiety  in  regard  to  its 
ultimate  issue;  without  a  sense  of  discomfort,  so  long  as  I  am  conscious  that,  de- 
spite the  most  assiduona  attention  aiid  the  best  directed  efforts,  the  patient  is  likely 
to  be  lame  and  deformed  for  life.  A  crooked  limb,  whether  rendered  so  by  injudi- 
cious treatment  or  not,  i.s  an  unpleasant  siglit  to  a  sensitive  surgeon,  inasmuch  as  it 
continually  reminds  him  of  his  bad  luck  or  want  of  success.  I  do  not  wish  by  these 
remarks  to  be  understood  to  say  that  it  is  always  in  Ids  [lower  to  cure  these  accidents 
witliout  deformity  or  impairment  of  fiinctJon.  Such  a  view  woidd  be  contniry  to 
experience  and  common  sense.  Thete  are  many  cases  of  fnicture  which  do  not 
admit  of  any  other  result,  however  attentively  or  skilfully  tliey  may  be  treated; 
and  there  are  not  a  few  which  turn  out  ba<lly,  elisgracefully  badly,  simply  because 
of  the  want  of  proper  coiJiwration  of  the  patient.  In  such  cases  no  siirgcoa  is 
responsible. 

A  fracture  is  a  solntion  of  conthiuity  of  the  osseous  tissue,  or,  In  other  words,  a 
.  division  of  the  bony  fibres,  occasioned  by  external  violence  or  muscular  contraction. 
The  lesion  presents  itself  in  various  forms,  of  which  the  princt|>al  are  the  simple, 
compound,  comminuted,  impacted,  and  comidicatcd.  To  these  may  be  added  the 
incomplete  fractnre,  in  wliich  a  lione,  instead  of  being  entirely  broken,  is  divided  only 
in  a  portion  of  its  iliameter. 

A  fracture  is  said  to  be  simple  when  there  is  no  wound  of  the  soft  parts  directly 
over  the  ends  of  the  fragments,  so  as  to  expose  tliern  In  view,  or  (termit  them  to  l>e 
felt.  It  is,  in  fact,  a  subcutaneous  wound  of  a  bom*,  and  nothing  more.  The  case  is 
a  simple  one,  so  far  as  the  bone  is  concerned,  even  if  there  be  a  wound  in  the  imme- 
diate vicinity  of  the  fracture,  provided  it  has  no  direct  coramiinicatinn  with  it. 
A  fracture  is  compound  when  there  is  an  njK'niii!!  in  tlie  skin  and  muscles  extending 
down  to  the  bone,  the  ends  of  which  often  protrude  through  the  wound,  girted,  per- 
baps,  by  its  edges.     Wlien  a  bone  is  broken  into  a  number  of  pieces,  the  term  com- 
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minuted   is   applied   to  it.     The  won!   impacted  is  employed  to  aignify  th&t  tbt 
extremity  of  one  fragment  is  forced  into  that  of  tbe  otUer.     Finally,  a  fracture  u 

complicated  when  it  is  associated  with  dislocation,  wound,  hemorrhage,  [jn'r.i. - 

other  mischief.     It  will  greatly  facilitate  the  6ludy  of  the  subject  if  all  ; 
excepting  the  first  and  last,  be  discarded.     Hence,  after  some  general  «.1.-m  n^i^nir 
1  shall  treat  first  of  simple  IVactures,  and  afterwarda  of  fracturej*  complicated  wili 
other  le-sions. 

All  the  bones  of  tbe  body  are  liable  to  bo  broken,  although  not  by  any  means  wlUi 
equal  frefiuenc3'.  Those  which  are  most  prone  to  sutfer  in  this  manner  are  the  laug 
bones  of  the  extremities,  particularly  those  of  the  leg  and  forearm.  The  clavicle  i« 
also  often  fractured.  The  sca[iula,  the  two  jaw-bones,  tbe  sternum,  ribs.  ionomiimUi 
bones,  vertebrse,  sacrum,  and  coccyx,  together  with  the  bones  of  the  hand  uud  fool, 
are  rarely  broken,  owing  either  to  their  protected  situation,  to  their  mobility,  or  tn 
the  manner  in  which  thej^  are  united  to  each  other  and  to  the  surrounding  part&  It 
may  be  stated  also,  as  a  general  law,  that  the  long  bones  are  more  liable  to  giro  var 
at  or  near  their  middle  than  at  their  extremities;  a  circumstance  of  some  tm}>ortiuKie 
in  a  diagnostic  and  practical  point  of  view. 

The  relative  frequency  of  fractures  of  the  bones  of  the  superior  and  inferior  ex- 
tremities varies  in  diderent  institutions  and  in  did'ereut  localities,  accordinnto  the 
nature  of  the  occupations  of  those  who  are  the  subjects  of  them.  Tbe  ffjllowitig 
table,  composed  of  the  statistics  of  four  different  hospitals,  shows  the  propondcrance 
to  be  very  slightly  in  favor  of  the  lower  limbs : — 


Pennftvlvania  Hospital 
iI6tei-DicD,  Paris 
StiiUlicsi^x  Hnt«|)iial,  London 
Naval  Uospital,  Calcutta 


Caret. 

fpper 

tovvr 

trviaitj. 

«xtr«tUl7 

U73 

STa 

001 

1856 

830 

1006 

1380 

764 

616 

1346 

665 

6HI 

5965 


2851 


3104 


Respecting  their  direction,  ftacturea  may  be  oblique,  transverse,  or  longitudiii 
Of  these  varieties,  the  first  is  by  far  the  most  common,  although  it  is  impossible,  fn 
thf  want  of  statistics,  to  estimate  its  relative  fre^iueuc^-.     My  exporietice  is 
transverse  fractures  are  extremely  rare.     In  the  extensive  osseous  collection  of 
MiJttcr,  now  in  the  College  of  Physicians,  there  is  not  a  solitary  specimen  of  the 
and  my  own  is  equally  barren.     1  am  speaking  now,  of  coui"se,  onl.v  of  fractures] 
the  long  bones,  and  especially  of  fractures  of  their  shafts;  for  in  the  short  and  1 
bones  such  an  occurrence  is  not  without  a  certain  degree  of  frequency.     Ther 
reason  to  Injlieve  that  many  of  the  so-called  cases  of  transverse  fractures  of 
shafts  of  the  long  bones  are  in  reality  oblique  fractures,  a|)proaching  more  or  leas 
closely  to  the  horizontal  line,  and  yet  not  strictly  liilling  within  it.     There  are 
pr.ictitioners,  I  imagine,  who  will  not  coinciile  with  me  in  this  view,  and  who, 
myself,  have  not  had  frequent  occasion,  upon  further  and  more  thorough  esploratl 
to  correct  their  diagnosis  in  cases  of  this  descrijjtiun.    If  the  question  were  one  sol 
of  a  speculative  nature,  it  would  be  of  little  consequence ;  but  when  its  practical 
ing  is  considered,  it  is  impossible  to  lay  too  much  stress  upon  it.    As  it  wilI,howcv 
be  again  adverted  to  in  speaking  of  the  treatment  of  fractures,  nothing  further  M 
be  said  resi)ecliug  it  here.     The  annexed  cut,  fig.  378,  conveys  a  good  idea  of  I 
oblique  fracture. 

Fig.  878. 


ObUqus  FnclBK  Of  the  Forearm. 


Longitudinal  fractures  are  extremely  rare,  and  are  nearh'  always  produce*!  bj 
gunshot  violence.    They  are  chiefly  met  with  in  the  humerus,  femur,  and  tibia- 
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Fig.  879. 


fracture  occasionally  extciuls  nearly  tluougU  the  entire  lenirtli  *>r  lUe 
shaft  of  a  bone;  but  generally  it  is  not  inf»rc  tlian  a  few  inetie8  long, 
^iow  and  then  a  Ubsuic  of  this  kiml,  al^er  having  passe<l  a  certaiu 
distance,  runs  off  in  au  angular  direction  towards  the  surface  of  the 
bone,  where  it  terminates,  as  in  fig.  3"f».  A  hjiigitudinnl  fracture 
suiuetiuie-s  occurs  at  the  inferior  exlreudt}-  of  the  liutneruH,  and  also, 
but  more  rarely,  at  the  lower  end  of  the  femur,  seiiaraling  one  of  the 
condyles  of  these  bones,  or  evi-n  both  of  tiiesc  protuberances,  es])e- 
clally  if  there  be  at  the  same  time  a  liorizontal  or  oblique  fracture  a 
short  distance  above  the  corresponding  joint.  A  longitudinal  frac- 
ture is  occasionally  met  with  in  the  patella. 

The  extremities  of  the  fragments  of  a  broken  bono  exhibit  much 
diversity  in  regard  to  their  form  and  size;  in  general,  one  is  much 
larger  than  the  other,  as  well  as  more  sliarj),  rough,  and  irregular,  as 
in  fig.  380,  In  the  majority  of  cases,  they  have  a  raggetl,  serrated, 
or  denticulated  appearance,  the  projecting  pieces  of  one  end  corre- 
Bponding  with  the  depressions  in  that  of  the  other.  This  arrange- 
meiil,  which  is  produced  by  the  irregtilar  division  of  the  osseous 
fibres,  bears  no  little  analogy  to  that  wliieh  occurs  in  the  edges  of  a 
lacerated  wound.  The  truth  is,  to  carry  out  the  analogy  still  further, 
an  oblique  fracture  is  nolhiug  but  a  lacerate*!  wound  of  the  osseous 
tissue,  which  presents  the  same  diOiculty  in  regard  to  its  jierfect 
coaptation  and  speedy  reunion  as  a  similar  lesion  in  the  skin  and  tnusoles.  The 
irregularities  upon  the  extremitiics  of  the  fragments  arc  of^en  sadty  in  our  way, 
otfering  a  great  otistacle  to  the  successful  reduction  and  subserpient  maintenance  of 
the  parts.  Sometimes,  inrleed,  the  proji-cting  pieces  are  so  bm;;  and  sharp  ns  to 
l)ierce  the  integument,  or  reriuire  to  be  sawi-d  otf  before  the  bone  can  be  properly  set. 
Such  an  occurrence  is  not  uncommon  in  fractures  of  the  tibia,  and  it  ia  also  witnessed, 
though  less  frequently,  in  the  femur,  r,itlius,  and  clavicle. 

Fig.  380. 


Oblique  Fra«lur« 


Fig.  881. 


Appekr»D««s  of  Ibe  Ends  of  (be  Fra|m«iita. 

Sometimes  the  fracture  isimpacted,  tlie  end  of  one  fragment  being  forcibly  driven 
into  the  other,  so  as  to  l>e,  as  it  were,  interlocked.  Such  an  occurrence,  of  which 
fig.  381  affords  an  excellent  illustration,  can  only  arise,  as  a 
general  rule,  in  those  bones  which  contain  an  extraordinary 
amount  of  areolar  sidjstance. 

As  a  bone  may  give  way  at  any  part  of  its  extent,  at  its 
middle,  or  at  either  end,  it  follows  that  the  two  fraginents  are 
rarely  of  the  same  length  ;  instcutl  of  this,  there  is  often  a 
most  marked  disparity,  as  is  excmijlitied  in  fractures  of  the 
extremities  of  the  long  bones,  as  the  tVmtir,  in  wliich,  cs])e- 
cially  in  fractures  of  its  neck  within  the  capsular  ligament, 
the  superior  fragment  is  sometimes  hanH}'  an  inch  and  a  half 
in  length,  while  the  other  is  perhap.s  upwards  of  a  foot  and 
a  quarter.  Fracture  of  the  olecranon  affords  a  similar  illus- 
tration. Such  an  occun-euce  is  not  without  its  influence  in 
regard  to  the  treatment  and  flnnl  issue  of  the  lesion;  for  the 
nearer,  as  a  general  rule,  the  length  of  the  fragments  corre- 
sponds, the  easier,  other  things  being  equal,  will  it  be  to  main- 
tain their  apposition,  and  secure  prompt  and  perfect  union. 

A  fracture  may  Im;  single  or  multijtle  ;  that  is,  a  bone  ma}-  break  at  one  or  more 
places,  sometimes  as  many  as  t  hree,  four,  or  even  five ;  in  other  words,  it  may  literally 
be  crushed  and  comminuted.     Such  lesions  are  generally  the  result  of  inordinate 
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violence,  and  arc,  therefore,  very  liable  to  be  followed  b}*  serious  conseqoenoes;  ofte 
indeed,  by  loss  of  lirnli  and  life. 

Ill  fractiucs  of  the  k-g  and  forearm,  affecting  both  bones,  it  is  extremely  rirt 
find  tliG  injury  situated  on  the  same  level;  on  the  contrary,  there  is  genenvlly  a  c 
sidcrable  distance  betwte'.  tlie  two  fractures,  umouating,  according  to  my  oWr 
tiou  of  numerous  cases,  ordinarily  to  from  one  to  two,  three,  and  even  four  ioi- 
The  interval  is  usually-  confide lably  greater  in  thu  leg  than  in  the  forearm,  protol 
IxH'ause  of  the  greater  ine(|iiality  in  the  size  of  its  two  bones.     What  the  caii»c 
this  occurrence  is  it  is  not  easy  to  determine;  but  it  may  be  supposml  that  it  i»  < 
mainly,  if  not  entirelj",  to  the  manner  in  which  these  pieces  are  respectively  arti 
latcd  to  the  wrist  and  ankle  joints,  in  consequence  of  which  the  violonce  occasion! 
the  lesion  is  transmitted  more  forcilily  along  one  bone  llinn  the  otlier,  thereby 
pelling  tlie  former  to  yield  before  the  latter.     Thus,  as  tlie  tibia  is  more  intima: 
connected  with  ttie  foot  thaa  the  fibiihv,  it  follows,  if  tiiis  explanation  In-  corrt-e 
tliat  it  ought  to  break  lower  ilowu  than  the  filiula,aud  this,  I  believe,  is  what  usual!} 
happens,  althougli  there  are  many  exceptions. 

Fractures  occur  at  all  periods  of  life.     During  delivery,  the  bones  of  the  »nn  and 
leg  are  occasionally  broken  in  rude  attempts  at  extraction.     An  infant,  four  w« 
old,  was  brought  to  me  on  account  of  a  fracture  of  the  shaft  of  the  right  fem 
caused  two  «lays  previously  by  a  cliiUl   rolling  over  it  in  bed.     The  thigh  was  inui 
swollen,  and  at  least  an  inr!i  und  a  iialf  i^hnrter  than  the  sound  one ;  all  the  extensi 
and  counter-extension   that  I  could  make  with   my  hands  failed  to  restore  it  lo 
normal  length.     Fractures  ot-easionally  occur  in  the  fa'tns  in  the  womb.     Chau 
met  with  a  remarkable  example  of  this  description,  in  which  each  of  the  lung  h 
had  suffered  more  or  less  from  these  lesions,  some  of  which  were  recent,  ot 
beginning  to  unite,  while  others  were  consolidated.     The  infant  survived  its  hi 
only  twenty-four  hours.     Analogous  cases  have  been  reported  by  other  observ 
In  ver3''  3-oung  children  the  bones,  owing  to  their  softness  and  flexibility,  instead 
breaking,  arc  very  apt  to  bend,  or  giv«  way  at  their  epiphyses ;  in  ulderlv  subj 
on  tlie  contrary,  they  are  very  light  and   brittle,  from  the  rarefaction  and   fatty 
generation  of  their  substance,  and  are,  therefore,  extremely  liable  to  yield  un  '~ 
slightest  violence.     Tiius,  a  fracture  of  tho  neck  of  the  femur  within  the 
ligament  is  ofleu  produced  by  a  mere  twist  of  the  thigh  in  bed,  by  catching  the 
toe  in  a  fold  of  the  carpet,  or  by  stepping  off  the  curbstone. 

Cauxf)<. — Tho  causes  of  fractures  are  divisible  into  jiredisposing  and  exciti 
the  first  having  reference  to  the  part  and  system,  or  to  local  and  con&titutional 
cumstances,  the  second  to  external  violence  and  muscular  action. 

The  conformation,  situation,  and  olllco  of  certain  bones  are  so  many  predtspoi 
causes  of  fracture.     Thus,  as  was  before  stated,  the  long  bones,  wliich  are  tin 
levers  of  locomotion,  and  which,  in  consequence,  are  constantly  under  the  inflne 
of  large   and   numerous  muscles,  arc  much  more   subject  to  this  accident  than 
short  or  flat  bones,  which  are  more  jiassive  in  their  character,  as  well  as  more  do 
articulated  togt;tbcr,  so  that  any  force  that  may  be  communicated  to  them  is  u 
easily  broken.     The  body  of  the  scapula  is  seMoni  broken,  because  it  is  not  o 
thickly  covered  by  musrlus,  but,  having  no  fixed  jioint  luluw,  it  is  incapable  of  Ih; 
injured  by  any  shock  transmitted  by  the  hand,  elbow,  or  shoulder.     The  acrouui 
process,  however,  owing  to   its   exposed   situation^  is   not  unfrequeutly  fraclu 
white  the  coracoid  process,  jn'otected  by  the  deltoid,  clavicle,  and  head  of  llie  hiitner 
rarely  sulfers  from  this  cause.     The  radius,  being  articulated  with  tlie  hand,  is  m 
lial'le  to  hreak  than  the  uhia;  the  fibula,  owing  to  its  slender  form  and  brittle  t 
ture,  is  ofteuer  broken   than  the  thick   and   heavy  tibia;  and  every  surgeon  kmv 
how  very  prone  the  collar-bone  Is  to  fracture,  its  exposed  situation,  the  p«*cubo 
of  its  conformation,  and  its  connection  with  the  sternum  and  scapula,  reud«ring 
particularly  obnoxious  to  this  occurrence. 

Of  the  influence  of  ago,  in   promoting  the  occurrence  of  fracture,  mention 
made  in  a  previous  paragraph.     As  life  advances  the  bones  not  only  become  ni 
britUt*,  hut  the  nmsclea,  the  active  agents  of  locomotion,  lose  their  elasticity  an 
su]ipIcnesH,  tints  rendering  persons  more  liable  to  falls,aud,co!iflequently,  more  prone 
to  the  acci<lent  in  question. 

Various  diseases  or  states  of  the  general  eyatera  are  usually  regarded  as  predis- 
posing causes  of  fracture.  Of  these,  tho  most  comiDon  are  syphilis,  carcinoma, 
Bcurvy,  rickets,  and  osteomalacia. 
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TUal  a  xifphilitic  state  of  the  sjatetn,  involving  the  skeleton,  may  so  aJleet  some 
of  tUe  bones  as  to  render  them  aluiornmlly  fragile,  is  sufHcieutly  eetahltshuil  by  tno- 
dern  obsorvation.  In  1847,  I  iitteijileti  u  man,  thirty -out'  3  ears  of  nge,  for  n  fracture 
of  tlie  body  of  the  right  hunierns,  caust'tl,  a  siiort  time  previously,  liy  throwing  a 
small  chip  at  a  person.  He  was  perfectly  woll  at  the  lime,  with  the  exeeption  of 
some  nocturnal  pains  in  the  arm  and  forearm,  lie  hud  h8<I  primary  fsyphilib  seven 
years  previously,  and  had  been  treated  with  nicrcury.    The  l»o)Ki  united  in  live  weeks. 

Carcinomny  as  stilted  in  a  previous  page,  may  so  alter  the  osseous  tissue  as  to 
render  it  preternaturally  hrittle,  and  thus  predispose  it  to  fractnre.  Such  an  oc- 
furreiice,  indeed,  is  proltahly  not  so  uneommou  as  is  generally  supposed.  1  have 
myself,  however,  seen  ouly  one  instance  of  it.  The  patient  was  a  lady,  eeventi- 
three  years  old,  from  whom  I  hail  removed,  with  the  assistuiu?e  of  a  former  colleague, 
Professor  Miller,  nine  months  pieviousl}',  the  left  uiiuiiniary  gland,  on  account  of 
BcirrhuB,  under  whieli  she  had  labored  for  nearly  three  years.  The  wonnd  healed 
kin<lly,  but,  some  liuie  afler,  the  disease  reajnieared  at  the  eitatriee,  and  gradually 
carried  her  ofl",  not,  however,  before  she  Ijad  become  cxtremeh'  emaciated  and  ltC(l- 
ridden.  Dtiring  the  last  month  of  her  life,  she  coni|>lflined  of  almost  constant  ]iain 
iu  the  right  thigh,  dee|>seated,  and  parttcnlarly  severe  at  night;  and  tliree  days 
before  slie  expired,  in  an  atlem|)t  to  turn  iu  bed,  the  femur  gave  way  immediately 
above  its  middle.  The  limb  was  free  fiom  swelling  and  discoloration,  Nd  carci- 
nomatous matter  could  l>e  detected  in  the  affected  bone,  which  was  unite  soft.,  humid, 
and  brittle,  for  some  distance  above  and  below  the  seat  of  fracture. 

Of  the  influence  wiiich  .scurm/  exerts  upon  the  ossicous  tissue,  in  [iredisposing  it 
to  fractnre.  tlie  ujodern  practitioner  has  little  opportunity  of  judging,  as  llie  disease 
at  the  present  (l.ny  seMom  appears  in  that  violent  form  whii^li  characterixe<l  it  iu 
former  times.  As  described  b}-^  tlic  older  writers,  it  was  often  atten<led  with  the 
most  horrible  ravages,  in  which  the  skeleton  not  unfrcqnently  pitrlicipaled,  tlie  syno- 
vial mendnanes,  cartilages,  and  ligaments  being  tilceriited,  and  the  c|U|jhy8es  fie]ia- 
rated  from  the  bones.  In  1855-15,  scurvy  prevailed  extensively  in  certain  regions  of 
the  United  Status,  es[)ecially  in  the  Southwest,  but  I  am  not  aware  that  it  jiredia- 
posed  any  of  its  snVijects  to  the  occurrentfc  of  fracture,  or  that  ifc  retarded  the  pro- 
cess of  reunion  in  those  who  sutlVred  frf>ra  it  at  the  time. 

There  are  certain  st.ttes  of  the  skeleton,  including  rukrffi,  in  whicli  the  lioties  are 
so  ver}'  brittle  as  to  break  under  the  moat  trivial  injury.  Cases  are  recorded  where, 
from  these  and  other  causes,  nearly  every  one  of  the  long  l)ones  was  l»roketj,  not 
only  once,  but  a  number  of  times.  What  is  r*'markab!e  in  these  cases  is  that  they 
usually  recover  quite  as  rapidly  as  ordinary  fractures.  My  colle<'tion  contains  a 
part  of  the  skeleton  of  an  old  woman,  wtio,  in  falling  from  a  second-story  window 
down  upon  the  pavement  below,  received  not  less  than  fltlty-three  fractures,  involving 
the  vertebrae,  the  scapula,  the  bones  of  the  pelvis,  and  most  of  the  bones  of  the  ex- 
tremities. 

In  osteomalacia  fractures  are  sufficiently  common  in  all  parts  of  the  skeleton,  csjw- 
cially  iu  the  long  bones  of  the  extremities.  In  this  disease  the  osseous  tissue  parts 
with  its  earthy  salts,  or  carbonate  and  phosphate  of  lime,  and  is  rendered  so  sufl  and 
brittle  as  to  give  wa}'  under  the  slightest  injury;  often,  indeed,,  under  mere  muscular 
contraction. 

O'oitl  and  rheumalism  are  sometimes  enumerated  as  predisposing  causes  of  frac- 
ture, and  the  following  case,  which  I  saw  with  Dr.  Metcalf,  would  seem  to  counte- 
nance the  possibility  of  such  an  occurrence.  The  patient,  a  common  laborer,  aged 
thirty-two,  had  always  enjoyed  good  health  until  two  years  and  a  half  ago,  wlien  he 
was  attacked  with  articidar  rheumatism,  aJfeeting  tlic  principal  joints,  first  of  the 
superior,  and  then  of  the  inferior  extremities,  where  it  had  continned  for  the  last 
twelve  months.  The  only  cause  which  could  be  assignecl  for  his  snll'ering  was  expo 
sure  to  cold  and  fatigue  in  a  pork-house,  where  he  bad  worked  for  fourteen  successive 
winters.  In  December,  1x5;'),  he  broke  his  thigh-bone,  at  the  junction  of  the  lower 
with  tiic  middle  third,  while  pulling  off  his  boot  with  his  hands,  the  foot  being  at  the 
time  hent  at  a  right  angle  with  the  leg.  No  pain  or  swelling  followed  the  accident. 
The  most  reraarkal»Ie  feature  in  the  case,  when  Dr.  Metcalf  first  saw  it,  was  the  im- 
perfect aeration  of  the  blooil,  as  indicated  by  the  livid  state  of  the  face;  the  bowels 
were  torjiid,  the  tongue  was  coateil,  and  there  was  considerable  emaciation,  but  no 
disease  of  the  heart  und  lungs.  No  chalky  deposit  exist4^'<l  in  the  joints.  At  the 
end  of  a  month  and  a  half,  the  parts  being  unitetl,  the  dressings  were  removed,  and 
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the  man  was  permitlefl  to  walk  about  on  crutches.     A  week  after  this,  be  struclclhej 
aflertcd  thigh  slightly  ngainst  the  rail  of  the  bed,  fractiiriiig  the  bone  »t  its  up}>e 
tliii'd.    Union  took  place  wiiliin  about  the  same  time  aa  before,  the  quantity  of  callu 
iu  each  instance  Iteing  unfomm<»nly  large. 

The  osseous  tissue  ia  sometimes  remarkably'  brittle  without  any  obvious  caose. 
gentleman,  a  patient  of  mine,  Sfty-four  years  of  age,  broke  the  right  femur  near  I 
miiMle  in  the  act  of  drawing  off  his  boot,  the  leg  being  at  the  moment  place^l  ot 
the  other.    He  heard  a  hnid  noise,  and  the  limb  became  immediately  nst'le:>!*.    lie  I 
lal)ored  for  a  number  of  years  under  diarrhoea,  but  was  in  other  rettpects  wdl. 
similar  case  is  reported  as  having  occurred  at  (Ju^-'s  Hospital,  London,  in  a  liealtl  _ 
man,  of  temperate  habits,  while  engaged  in  raising  his  leg  across  the  other  to  look 
at  the  sole  of  his  foot. 

The  excitirig  cauifex  of  fracture  are  two,  external  violence  anci  muscular  contr 
tion.  The  former,  which  is  by  far  the  more  common,  may  act  upon  a  l»one 
directly,  or  indirectly  lhr(Migh  some  other  bone.  In  the  first  case,  the  force  is  apiJk 
to  the  bone  itself,  as  in  fracture  of  the  jaw  from  the  kick  of  a  liorse,  or  in  frai'lM 
of  the  leg  from  the  passage  uf  the  wheel  of  a  carriage.  Most  fractures  are  of 
description,  and  tliey  are,  therefore,  generally  complicated  with  more  or  less  iiiji 
of  the  soft  structures.  In  the  other  case,  the  force,  instead  of  being  applied  iinn 
diately  to  the  bone,  is  traiismitted  to  it  through  another  bone,  or  perhaps  a  chain 
bones.  It  ia  in  this  way  that  the  radius  is  so  frequently  broken  just  above  thewr 
by  falls  upon  the  hand,  the  force -being  concentrated  upon  its  inft-rior  extrcmhy,  i 
consequence  of  tlie  manner  in  which  it  is  articulated  with  the  carpus,  while  the  uln 
rhich  is  but  slightly  connected  with  it,  generally  escajtcs.  Fracture  of  the  clavi 
Ifffdils  nn  instance  of  a  b<)»ie  being  broken  by  indirect  mechanical  violence  ope 
at  two  opposite  points.  Thus,  iu  falls  upon  the  shoulder,  the  sternal  end  iK'ing  ll 
pellcd  by  the  weight  of  the  body,  and  the  acromial  end  by  the  object  against  whic! 
strikes,  the  hone,  .ncted  upon  by  the  two  forces,  gives  way  at  it«  weakest  part,  wlii 
is  usually  about  its  tniddlc.  When  a  bone  is  ver^'  brittle,  the  slightest  exli.>rnal 
lence  maj'  be  sultlcient  to  break  it.  In  old  people,  the  neck  of  the  femur  is  frequei 
fractured  by  the  merest  twist  of  the  limb  in  bed,  or  by  stepping  carelessly  out  of  i 
upon  the  floor. 

It  is  not  often  that  a  bone  is  broken  by  muscular  action,  and  j'ct  such  an  aocid* 
is  not,  perhaps,  as  uncommon  as  is  generally  imagined.  I  have  myself  met  \ 
severul  exatuples  of  it.  In  three,  the  subjects  were  remarkable  for  their  health 
muscular  development,  and  the  fracture  in  each  was  produced  while  they  were 
gaged  in  feats  of  strength,  in  which  the  elbows  were  planted  firmly  upon  a  count 
and  the  hands  iuterliK-ked  with  each  other.  While  the  muscles  of  the  arm  and  fo 
arm  were  in  a  state  of  the  utmost  tension,  the  humerus  snapped  ofl"  suddenly, 
a  loud  noise;  in  two  cases  at  its  middle,  and  in  the  other  at  its  inferior  extrcr 
In  unother  case,  the  fracture,  also  seated  in  the  humerus,  was  cau.sed  by  Ihrowir 
small  chip.  In  tliis  in.stance,  alluded  to  in  a  previous  p:tragrapii,  the  bone  had 
fered  for  a  considerable  time  under  nocturnal  pains,  and  had,  no  doulil,  l»een  rend^ 
brittle  by  the  efl"ects  of  the  syphilitic  virus.  The  patient,  who  was  thirty-one  Vi 
of  age,  was  otherwise  in  good  htalth,  but  the  muscles  of  his  ann  were  rather 
and  flabi»y.  Dr.  Uewson  Bache  has  relati-d  to  ine  the  particulars  of  the  case  < 
lady,  ninety-seven  years  old,  who  broke  her  humerus  in  the  act  of  tlirowing  the 
about.     8he  dicfl  seven  weeks  after  the  accident,  without  any  union  of  the  fractuf 

Mere  muscular  contraction  is  sometimes  suflicient  to  l)reak  the  femur.     A.  case( 
this  kind  occurred  some  3'ears  ago,  in  an  eminent  physician  of  Buffalo,  in  the  act  I 
throwing  a  tcnpin  Iiall.     A  similar  accident,  precisely,  hajipened  in  this  city,  iaj 
gentleman,  aged  tifty-two,  apparently  in  the  most  perfect  health  at  the  time, 
femtir  gave  way  a  short  distance  lielow  the  great  trochanter,  at  a  momt-nt  when 
limli  was  strongly  rotated  u[ion  its  axis.     Dr.  Lente  has  recorded  the  case  of  n 
twelve  years  of  age,  wlio  broke  both  his  thigh-bones  during  a  severe  epileptic 
vnl^ion.     The  patella  and  olecranon  are  frequently  fracturefl  by  the  ftution  of 
extensor  muscles  of  the  thigh  and  arm. 

From  some  of  the  above  cases  it  is  evident  that  a  diseased  state  of  the  bone  is 
at  all  necessary  to  tiic  production  of  this  accident  by  muscular  contraction,  althoiij 
such  a  change  is  perhaps  generally  present  at  the  time  of  the  fracture,  and,  thcrt 
deserves  to  be  considered  as  a  predisposing  cause  of  it. 
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The  symptoms  of  simple  fracture  may  be  cousidere<l,  first,  in  relation  to  the  broken 
boDO  itself;  secondly,  Lu  relntiou  to  the  soft  parts  ;  ami  thirdly,  in  relation  to  the  con- 
stitution. 

80  far  as  the  affected  bone  is  concerned,  tiiere  are  only  three  symptoms  which  ni-e 
Bt  all  reliable  as  evidences  of  the  existence  of  fracture,  namely,  crepilatiou,  defor- 
mity, and  preternatural  nioliility. 

Crepitation  is  the  peculiar  noise  that  is  caused  by  Tnliliiiip  the  two  ends  of  the 
brokeu  bone  against  each  other,  and  is  always,  when  wi-ll  miuked,  characteristic 
of  the  nature  of  the  injury.  In  general,  it  tan  be  bolli  heard  and  felt.  In  order  to 
produce  it,  it  is  necessary  that  the  ends  of  the  fragments  should  be  at  least  parlinlly 
in  contact,  and  hence,  to  etl'ect  this  object,  the  surgeon  is  ollen  obliged,  as  a  [)i"e- 
limiuary  step,  to  extend  and  counter-extend  the  affected  limb.  For  tiiis  reason  it  is 
always  absent  in  impactt^d  fnictures,  while  in  iVactures  of  the  K-g  and  furoarm, 
involving  onl}'  one  of  the  bones,  it  is  usually  very  faint  and  indistinct  from  the 
difficulty  of  moving  the  broken  pieces  upon  each  other.  Much  swelling  or  great 
depth  of  muscle  will  also  obscure  the  crepitation. 

Defoi-niity,  although  not  invariably  present,  is  generally  one  of  the  most  prominent 
fiyniptoms  of  fracture.  It  occurs  in  different  foinis,  as  in  ehoi'tenijig,  or  in  angular 
displacement,  usually  at  the  time  of  the  accident,  the  cauM-  wliitU  products  the 
fracture  being  also  the  cause  of  the  distortion.  Orcssioiinlly,  howi-ver,  it  does  not 
come  on  until  severnl  hours,  or,  [jerhaps,  even  several  days  after  ;  as,  for  example,  iti 
a  partially  impacted  fracture  of  the  neck  of  the  thigh-boiu',  in  wiiieli  tlie  patient 
may  be  able  to  walk  some  distance,  and  3et  the  limb  retain  its  normal  shape.  The 
degree  and  character  of  the  deformity  are  greatly  influenced  by  the  nature  and 
situation  of  the  fracture.  Thus,  the  more  oblique  the  fracture  is,  the  greater,  as  a 
general  rule,  will  be  the  disphuement  of  the  ends  of  the  fragments,  and,  conse- 
quently, also,  the  distortion  of  the  lirah.  Sometimes,  as  in  fracture  of  tiie  patella, 
the  olecranon,  and  calcaneum,  the  deformity  manifests  itself  hy  a  vacuity  or  hollow 
at  the  natural  situation  of  the  bone, and  by  an  unusual  protiiViiTanre  upon  flu-  lower 
part  of  the  thigh,  arm,  or  leg,  caused  by  the  separation  of  the  upper  fragment  by 
the  action  of  the  extensor  muscles.  Finally,  the  dcfurmily  may  be  much  increast'd 
by  extravasation  of  blood,  or  by  ctfusiou  of  serum  and  lymph  consequent  upon  the 
resulting  inflammation. 

Preternatural  mobility  is,  next  to  crepitation,  the  most  important  and  reliable 
symptom  of  fracture.  There  are  few  instances  in  which  it  is  n1if)lly  alisent,  while  in 
the  great  majority  it  exists  in  a  wt'll-marked,  if  not  in  a  higti,  <U'gree.  It  usually 
apjK'ars  immediately  after  the  occurrence  of  the  accident,  and  continues,  to  a  greater 
or  less  extent,  until  the  completion  of  the  consolidation  of  t!ii>  fracture.  In  the 
impacted  fracture  it  may  be  entirely  wanting,  or  remain  absent  until  the  ends  of  the 
fragments  are  unlocked.  In  fracture  of  the  leg  and  forearm,  involving  only  one 
bone,  the  degree  of  mobility  is  sometimes  very  siightj  the  sound  bone  impeding,  or 
altogether  jn-eventing,  the  motion  of  the  affected  one. 

In  every  fracture  produced  by  external  \nolence,  whether  applied  dircctlj'  or  indi- 
rectly to  the  part,  there  must,  of  necessity,  be  a  certain  degree  of  contusion  of  the 
soft  structures  at  the  seat  of  tlie  injury.  It  may  be  limited  to  the  skin  and  aulijaeent 
cellular  tissue,  or  it  may  extt'ud  deeper,  and  involve  the  muscles,  aponeuroses,  ves- 
sels, nerves,  periosteum,  and  even  the  bone  itself.  In  consequence  of  tli is  occurrence, 
there  is  not  unfr^'qiiently  a  considerable  effusion  of  blood  bfueath  the  skin,  ami  in 
the  connective  tissue  of  the  muscles,  causing  distt-'nsion  and  sometimes  discoloration. 
For  the  same  reason,  there  is  generally  a  good  deal  of  pain,  oflen  of  a  sharp, 
spa-smodic  character,  wliich  is  aggravate<l  by  the  slightest  motion  of  the  parts,  and 
by  every  attempt  at  exploration.  It  has  its  scat  rather  in  the  soft  structures  than 
in  the  affected  bone,  although  the  latter  generally  jvarticipates  in  it,  and  b}'  the 
sharpness  of  its  extremities  frequently  increases  its  severity.  A  short  time  after 
the  accident,  swelling  usually  sets  in,  and  often  proceeds  to  a  considerable  height, 
its  degree  being  greatly  influenced  by  the  amount  of  injury  sustained  tiy  the  soft 
parts,  ijy  the  motion  to  which  the  fractured  bone  is  subjected,  and  by  the  state  of 
the  system  iit  the'time  of  the  accident.  .As  a  general  rule,  it  may  be  atlirmed  that 
the  p.'iin  and  swelling  are  less  in  fractnrrs  produced  by  muscular  contraction  thnn 
iu  auclj  as  are  caused  by  luechauicul  violence,  whether  directly'  or  indirectly  applied. 
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Itmbilit}-  of  raoliou  in  tbo  affected  bone,  aud  in  the  portion  of  the  limb  articnlilrf 
with  it,  is  generally  a  pioniineut  synijitum.  Cases,  however,  occur  in  wiiicb  it  i« 
either  very  sliglil  or  tutirel}'  absent.  Ju  an  impaeleti  fracture  of  the  tbi^h 
instance,  a  patient  will  souxetimes  walk  a  eonsiderabic  distance  without  the  sligli' 
assistance  even  from  a  eaue,  and  in  fracturi!  of  the  clavicle  I  have  re[X'atedly 
him  carry  his  haml  to  his  head,  and  even  circamduct  the  arm. 

Another  syuiplom,  coiiBccjucnt  upon  fracture,  is  spasm  of  the  muscles  at  llic 
of  the  injury;   it  is  most  common  :a  nervous,  irritable  persons,  and  generally  co; 
on  within  a  short  time  alter  the  accident.    Wlien  severe,  as  it  freipiLMitly  is,  it  con: 
lutes  a  source  of  great  sufTering.     It  is  aggravated  by  motion  an<l  intlanimation, 
may  continue,  with  more  or  less  intcn-uption,  for  several  hours,  if  not  days. 

Finally,  the  patient  often  experiences  a  seuse  of  nnmbne«s  in  the  affected 
reaching  frequently  to   tlie   distal   extremity  of  the   limb.      This  may  be  caiii 
eitlier  by  the  injury  sustained  b}- a  nervous  trunk  at  the  time  of  the  accidont. 
liy  the  LompressiuiJ  of  the  soft  parts  by  extravasaicd  bhuMl  or  liy  the  ends  of 
brokt'u  b4nie.     Sometimes  it  docs  not  arise  until  inllaramalion  has  superveueil, 
thcJi  it  is  generally  owing  to  the  pn-sence  of  au  unusual  (piantity  of  serum  and'lyn 

i'hc  amount  of  constitutional  dislurijance  in  fracture  varies,  in  diHerent  c 
from  the  slightest  exaltation  of  the  normal  action  to  the  most  intense  exciteroci 
•lepcnding  mainly  upon  tlie  nature  of  the  fracture,  the  degree  of  injury  sustained 
llie  soft  parts,  and  tlie  slate  of  the  system  at  the  time  of  the  accident.  lu  very 
many  cases  there  is  an  entire  absence  of  traumatic  fever,  while  in  others  it  is  present 
in  a  very  iiigh  degree,  the  pulse  being  strong  and  frequent,  the  countenance  thislieil, 
the  skin  hot  mvl  dry,  the  thirst  intense,  and  the  a[ipctite  and  sleep  much  iiupui 
if  not  totally  suspended.     In  the  more  violent  forms  of  fracture,  the  imtient  o 

periences  severe  shock,  from  whicii  he  may  not  fully  recover  for  many  dnys,  or 
hich  may  even  terminate  iu  death.  Whenever  tliere  is  much  constitutional  disiurl>- 
ancc,  tlie  affected  liudi  will  be  apt  to  be  in  a  high  state  of  inflammation,  the  parts 
Ix'iug  hot,  swollen,  paiuful,  and,  at  times,  even  covered  with  smidl  vesicles,  such  as  a 
hoediess  observer  might  easily  mistake  for  the  phlycleuulae  which  so  oft.en  announce 
the  occurrence  of  gangrene. 

Di:>ptaceme.ul  of  l/w.  Ends  of  the  Fragments, — Displacement  of  the  fragments 
shows  itself,  as  already  slated,  in  two  princijial  directiims,  the  longitudinal  and 
horizontal.  Of  these,  the  former  is  by  far  the  more  cnnuunn,  ns  it  is  present,  to  u 
greater  or  less  extent,  in  nearly  all  casos  of  obliijue  fracture,  in  whatever  j>ortion  of 
a  bone  occurring.  It  is  pro<lnced  by  tbf^  overlapping  of  the  extremities  of  the  frag- 
menls,  the  lower  being  ilrawn  alcove  tlie  upper,  or  the  one  riding  over  the  other,  ii^ 
it  is  sometimes  expressed.  The  extent  of  this  form  of  dis]>lacement  varies  from 
the  slightest  possible  cliange  in  the  length  of  the  affected  bone  to  two.  three,  and 
even  four  inches,  which  may  be  regarded  as  its  maximum.  It  is  generally  nio^t 
con^iiicuous  ill  fracture  of  the  femur  and  humerus,  while  iu  fracture  of  the  forc.nin 
and  leg,  affecting  only  one  bone,  it  is  either  very  slight  or  totally'  wanting.  Fin:dly, 
the  i.ltsplacement  may  be  lateral,  anterior,  or  posterior,  according  to  the  nature  of  the 
exciting  cause. 

In  the  horizontal  displacement,  the  lower  fragment  m.a}-  form  an  angle,  more  or 
less  acute,  with  the  superior,  thereby  giving  the  bone  an  arched  ap[>oarance;  or,  the 
two  pieces  remaining  in  contact  M'ith  each  other,  the  inferior  one  may  perforin  a 
rotary  movement,  wliile  the  other  ermtinues  perfectly  stationary.  In  some  cases,  as 
in  fracture  of  the  lower  end  of  the  radius,  there  is  often  considerable  lateral  dis- 
phch'ment,  and  similar  phenomena  arc  apt  to  occur  in  fracture  of  tii©  tibia  and  fibulu 
at  or  near  the  ankle-joint. 

The  causes  of  displaeemcnt  are  niiiscnlar  action,  mechanical  violence,  aud  the 
weiiihl  of  the  limlj  connected  with  the  broken  bone.  Of  these  the  first  is  the  most 
common,  and  it  need  hardly  be  added  that  ii  knowledge  of  the  fact  is  of  the  greati;st 
juaetical  impoitance  in  regard  to  the  [troper  luanagcment  of  the  injury.  In  sonic 
instances  the  disiihu-ement  is  entirely  produced  by  the  vulnerating  body.  Thus,  iu 
fracture  of  the  nose,  the  Mow  which  inflicts  the  injury  also  displaces  the  fragments. 
The  wheel  of  a  carnage  jiassing  over  the  leg  may  not  on!}'  break  ils  two  bones,  hut 
likewise  cause  great  deformity  by  forcing  asunder  their  extremities.  Finally, 
displacement  may  l>o  occasioned  by  tiie  weight  of  the  limb  connoclccl  with  the  injn 
bone,  as  in  fracture  of  the  clavicle,  in  which  the  outer  fragment  is  drawn  downwa 
and  inwards  liy  the  weight  of  the  shoulder  and  arm. 


,'III.  SIMPLE    FRACTITRES. 

Diagnostii. — Tlie  inos^t  valuable  symptoms  of  IVni-tiire,  ilingnosliciilly  consick'xed, 
re,  crepitalion,  cleforiiiity,  aud  prutLTijaUiral  uioliilily.  Tlie  I'oexi.steiice  ol'  tliose 
B3'inptoiii.s  is  umnistHkably  (ienotive  of  Uie  nature  of  tlie  (vcoidvut,  hiil,  tinrorniiiattl}., 
they  are  not  alvva3'3  associated;  one  or  even  two  tiia^-  be  absetil,  ami,  therefVire,  a  case 
tiiut  ought  to  be  treated  in  the  most  [tronipt  and  deci-sivt-  manner,  may,  for  the  want 
of  a  correct  appreciation  of  its  eharaclt-r,  Ix'  either  entirely  neglected,  or,  at  all  events, 
grossl}'  mismanaged.  Besides,  ttie  .symptoms  liere  emuiierutcd  tiiuy  be  siiniilaled  I'y 
plher  accidents,  especially  distocutiou,  and  certain  atlecth>nri  of  the  joints. 

The  crepitation  of  fracture  is  sometitues  imitated  by  the  gnuing  produced  by  nn 
ffuaion  of  plastic  matter  into  a  joint,  the  sheath  of  a  tendon,  or  n  synovial  burse; 
and  the  ditlicnlty  may  be  still  further  increased,  if,  under  such  circumstances,  tiie 
ust^ected  fracture  is  sitnateil  near  a  large  articuhition.  In  general,  however,  it 
rill  be  sutllciriilly  easy  to  distijifiuish  between  them  by  a  conai<ieralion  of  their  re- 
Ijjeclive  characters.  In  fracture,  the  crepitation  can  be  both  felt  and  heard;  it  i.s  dry, 
Coarse,  or  rough,  resembling  the  sensation  and  noise  produced  by  rubbing  two  nn- 
^qual  surfaces  against  each  other.  The  crepitiUinn  from  plastic  matter,  on  the  con- 
trary, is  of  a.  liner  quality,  or  more  faintly  nmrketl,  and  may  l»e  likened  to  the  feel 
and  noise  caused  by  gently  rubbing  over  each  other  two  pieces  of  sole  leather;  in  a 
■word,  it  lacks  the  roughness  and  distinctness  of  the  other.  Moreover,  it  nniat  be 
remembered  thut  it  is  ne^'er  present  until  afti-r  the  oi-enrrcnco  of  infiaminatton, 
hereus  the  otlicr  always  exists  from  the  vorj'  beginning  of  the  accident.  Cre|)ita- 
tiou,  it  is  true,  might  be  produced  as  a  consequence  of  jirevions  disease,  and  the 
possibility  of  stieh  an  oeeurrence  slioid<l  not  be  lo>t  sight  of  in  our  exaniinalions- 
Pinally,  when  the  case  is  obscure,  tlie  crepitation  nrny  sometimes  be  <lelecte<l  by  the 
id  of  the  stethoscope,  especially  when  the  bone  is  thickly  eovere<l  by  muscles,  as  in 
fracture  of  the  neck  of  the  femur  within  the  cniwnlar  ligament,  or  in  fracture  of  the 
ribs  in  corpulent  subjects.  Tliis  mode  of  examination  was  originally  suggesterl  by 
Lisfranc,  but,  as  the  expectations  beld  out  by  him  have  not  been  realized,  few  prac- 
titioners of  the  present  day  resort  to  it. 

The  deformity  in  fracture  manifests  itself  either  in  shortening,  in  lateral  displace- 
ment, or,  as  not  imfrequently  happens,  iu  the  two  united.  Elongation  is  never 
{)re8ent,  in  which  respect  fracture  differs  from  cerlain  forms  of  dislocation,  in  mIucIi 
cngthening  is  a  pronunent  .symptom.  The  degree  of  shortening  varies  iVom  a  few 
lines  to  several  inches,  and  is,  therefore,  an  event  of  much  diagnostic  value.  It  ma^- 
exi.st  from  the  commencement  of  the  accident,  or  it  may  not  show  itself  until  sfime 
tiiue  after  its  oeeurrence,  l>cing materially  infltienccd  by  the  action  of  the  ran.scles, 
and  the  nature  of  the  treatment.  Whatever  the  degree  of  the  fleformity  may  be 
from  these  causes,  it  may  always  be  effectually  removed  by  extensiiui  and  counter- 
extension,  either  alone  or  aided  by  pressure  ;  but  as  soon  as  these  forces  cease  to 
Dictate,  it  is  usually  immediately  reproilneed,  which  is  not  the  case  iu  di.s]oeation. 
Here,  the  reduction  havijig  been  effeited,  the  parts  generally  retain  their  relations 
until  some  new  cause  proiluces  a  new  disijlaccment. 

Too  much  stress  cannot  be  placed  upon  preternatural  mobility  as  a  sign  of  fracture. 
Next  to  ore])itation,  it  is  unquestionably  the  most  important  dingtioslic  symptom. 
There  may  be  unnatural  latitude  of  motion  in  a  dislocation,  but,  fids  can  only  happen 
when  the  accident  is  attended  with  extensive  laceration  of  the  ligaments  of  the 
joint ;  iu  ordinary  cases  there  is  either  an  absence  of  motion,  the  displacecl  bone 
being  firmly  fixed  in  its  new  position,  or  the  motion  is  so  slight  as  to  bear  only  a 
faint  resemblance  to  that  oljscrvable  in  fracture. 

The  general  expression  of  the  affected  parts,  as  in  fig.  382,  often  affords  valuable 
diagnostic  aid.  The  deformity,  for  example,  of  the  hand  and  wrist,  in  fracture  of  the 
lower  extremity  of  the  radius,  the  ever- 

sion  of  the  ti>e9  in  intra-capsular  fracture  Fig.  882. 

of  the  femur,  and  the  shortened  and 
retracted  appearance  of  the  arm  iu  frac- 
ture of  the  hnmcrns,  arc  generally  un- 
mistakable evidences  of  the  nature  of 
the  accident.  The  manner  in  which  the 
patient  inclines  ins  head  aud  supports  the 
tjlliow  and  forearm  in  fracture  of  the 
clavicle,  is  too  significant  to  l>e  over- 
looked by  any  one  that  has  ever  witnessed  Pructure  of  tfas  lower  End  of  the  RaiUm. 
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it.  The  peciiUar  as[)L'et  aiul  atlitmlc  uf  a  broken  thigli.  fotijoinetl  with  Ihf  ulUf  help 
lessneas  of  its  muscles,  ur  lUe  ubsviK-e  of  all  vohintaty  iK>wer,  arc  signs  wljJcU  tddom 
admit  of  raisiiiterpielntion. 

In  fracture  williout  (Hsplacemenl  there  is  aomelimcs  a  persistent  sorcnew  or Uu 
dorness  «)n  pressure  willi  the  finger  at  tlie  site  of  the  injury,  which,  with  prop' 
in  the  examinutiou,  may  lead  to  useful  diagnostic  inrormation.     I  have  h^ 
repeatedly  hi  fracture  of  the  clavicle  in  cliildren,  and  also  in  fracture  of  tli- 
of  the  foiearni  in  fat,  elderly  subjects,  and,  iherefore,  look  njion  it  as  a  most  \;ii 
symptom  whencvor  the  ordinary  means  ul"  recognition  fail. 

The  iiaiii,  swcllin;;,  and  loss  <if  fuiietion,  present  in  suspected  A'acture,  arc  <>f  oo 
practical  value,  as  simil  ir  phenomena  are  protlucetl  by  other  injuries.  »s  eunlU'^ioni, 
woun<ls,  sprains,  and  dislocations.  Their  occurrence  being  wholly  accidenUil,  must, 
theref<ire,  not  influence  the  surgeon  in  hi:*  attempt  to  form  a  correct  estimate  uf  lbi> 
true  nature  of  the  case,  or  the  relative  value  of  the  symptoms  of  this  and  un9liH_'0D) 
alfeeiions. 

M'lili-  and  Time  of  Examination. — AUhongh  the  symptoms  which  have  now  )>««o 
described  will  generally  be  sufflclent,  along  witli  a  careful  consideration  of  the  biMoiy 
of  the  case,  to  eual^le  the  surgeon  to  deternnne  the  diagnosis  of  this  lesion,  espei.'iallj' 
if  he  takes  the  tmulile  of  comparing  them  with  the  syinjilomH  of  other  accidents  it 
will,  nevertheless,  l)o  proper,  in  concluding  these  remarks,  to  say  a  few  wonl)*  re- 
specting the  manner  of  con<lu<:ting  the  examination  of  the  affected  parts,  as  tlie 
ultimate  issue  of  the  case  will  greatly  hinge  ujwm  this  circumstance. 

Few  practitioners  know  how  to  examine  a  broken  limli.  They  take  boM  of  it  as  if 
they  were  afraid  of  causing  sutfering.aiid  the  i'esult,tliere('ore,  is  often  most  di^strniu. 
I  am  far  from  wishing  to  i)e  understood  as  being  an  advocate  of  rough  surgery — oo 
the  contrary,  n<J  one  ileprccales  it  more  than  I  do — and  yet  there  are  times  and  cif- 
cumstances  when  the  l>est  interests  of  the  patient  demand  that  he  should  lie  in^rt 
thoroughly  examined,  no  matter  what  amount  of  pain  he  may  Ihj  comjH'lled  to  un<l«rg«i. 
But  there  is  no  longer  any  need  of  such  inlliction  now  that  Buttering  can  Ih:  pre- 
vented by  aniesthesia.  The  patient  being  rendcied  insensilde,  (XTquisition  is  per- 
formed at  the  .surgeon's  leisure,  slowly  and  deliberately,  and  with  un  eye  to  the 
ultimate  result,  not  forgetting  self.  The  sooner  such  maniptdation  is  instituted  iht- 
belter,  for  there  will  then  be  less  likelihood  of  inflammatory  swelling  aud  other 
obstacles  calculate<l  to  embarrass  our  progress  or  to  oliscurc  the  diagnosis.  Frnc- 
tures  of  the  shafts  of  the  bones  will  rarely  oiler  any  ditlicnlty,  inasmnrli  an  tlwtir 
syi'iptonis  are  generally  so  well  marked  th.at  the  most  casual  insj^ieclion  will  l>o  sm(B« 
cient  for  their  detection.  lint  if.  is  dilVerent  when  the  lesion  involves  their  cxtremitiw. 
Here  the  most  laborious  and  painstaking  examination  sometimes  hardly  enable*  tlw 
practitioner  to  form  an  accurate  judgment  respecting  the  real  nature  of  the  injorjr. 
Under  such  circumstances,  therefore,  he  must  not  content  himself  with  one  or  two 
trilling  explorations;  he  must  handle  the  parts  again  aud  again,  until  be  htf 
thoroughly  established  the  diagnosis. 

For  the  reason  already  assigned,  the  parts  should  always  be  examined  as  early  ts 
possilile  after  the  inlliction  of  the  iiijury,  but  no  exception  should,  in  ni}- judgnifnt, 
be  made  even  when  some  time  has  clai»Hed,  and  a  good  deal  of  swelling  b.is  hii|nT- 
venerl;  for  it  is  impossil>le  that  a  broken  bone,  or  tlie  parts  \»y  which  it  is  covowl, 
should  do  well  so  long  as  its  extremities  are  disjilaced,  and  thus  permitt«vl  t.o  fret, 
irritate,  and,  perhaps,  prick  the  muscles  and  other  structures  in  contact  with  it  Tbf 
sooner,  imlecd,  the  parts  are  restored  to  tlieir  natural  relations,  the  more  likely  will 
the}-  be  to  do  well,  and  to  escajM^  the  ill  effects  of  inflammation.  There  are  instanrta, 
however,  where,  as  may  be  supposed,  immediate  interference  might  prove  higlilj 
prejudicial,  using  the  terra  immeiliate  here  with  reference  to  the  surgeon's  first  vi«it, 
The  patient  may  have  been  neglected,  or  his  attendant  may  have  mistaken  thr  iiftinr* 
of  the  case,  and  in  this  manner  several  days  ma_v  have  passed  uselessly  aw.iy.  TItf 
limb  is  now  found  to  be  very  much  swollen,  extremel}'  painful,  and  intolerant  of  tl* 
slightest  manipulation,  nay,  perhaps,  in  an  eiysipclatous  condition.  To  makt*  «« 
elaborate  examin.ation  ntider  siuli  circumstances  would  be  very  injudicious  n*  " 
could  not  fail  to  aggravate  tljo  morbid  action,  and,  perhaps,  urge  on  gangn^ne.  Ttw 
hand    is  witldicM  ;    the   limli    is    ptace<l    in    an    easy  position.  an«l    ami  ». 

both  local  and  constitutional,  are  freely  plied ;  when  action  h-is  sidlSri(  i 
but  not  until  then,  the  jiroper  examination  is  effected,  and  the  diagnosis,  if  p 
o.stabiished. 
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The  tnodc  of  conducting  the  examination  varies.  Tn  the  npper  extremity  the 
surgeon  will  usuiilly  lie  iililo  to  get  on  ivithmit  any  assistMUce,  Imt  in  fracture  of  the 
thigii  and  leg  it  is  often  necessary  tu  malie  exteiisiojt  ancl  eniititer-extension  wfiile 
the  parta  are  subjected  tu  niethodieal  niani|iuliitiojJ.  WIkmi  tliere  is  iiiaci<eil  tlis|ilftee- 
menl,  the  merest  touch  of  the  haml  will  generally  siiUkv  to  cleli'ct  the  nature  ol  the 
losiou;  whereas,  under  opiMwite  eircuinstniices,  the  nicest  digilal  exftlornliou  nin}' 
be  required.  In  general,  it  will  be  necessary  to  make  prcissnre  and  coiinter-|iressiire 
at  the  seat  of  the  injury,  and  to  rutnlo  the  portion  of  the  limb  below  tlie  IVaeluie 
upon  its  axis.  In  this  manner,  espeeially  if  proper  exlensicm  lins  been  effecteti,  the 
ends  of  the  fragments,  brought  into  close  contact,  maybe  made  to  yield  the  friction- 
sound,  previously  described,  mid  at  the  same  time  dis|>Iay  the  fnli  extent  of  their 
inobilil}".  Another  procedure  is  to  giasp  the  tw<j  extremities  <tf  tlie  suspected  bone, 
and  then,  while  the  superior  one  is  firmly  held  with  the  thumb  ami  fingers,  to  roll 
the  inferior  uprm  its  axis.  Ifbolli  parts  move  together,  the  probability  is  that  there 
is  no  fracture;  but  if  the  lower  move,  and  the  upper  remain  statinuary,  there  can  Ije 
no  doubt  of  the  fact. 

Mmle  of  lirjinir. — The  motle  of  repair  in  frncture  is  precisely  similar  tn  that 
of  the  soft,  parts,  the  only  difference  being  the  snperaddition  of  enrbon;ite  and 
phosphate  of  lime,  or  the  earthy  constituents  of  bone.  In  orHei-,  liowever.  to  be 
thoroughly  nnderstond,  it  is  necessary  to  study  it  with  reference  to  the  situation  and 
disposition  of  the  emls  of  the  fragments  of  the  broken  bone,  ns  the  rapidity  ami  per- 
fection of  the  cure  are  grently  influenced  by  the  manner  in  which  tluy  are  arranged 
and  held  togetlier  during  the  treatment.  The  more  perfect  this  is,  the  mure  com- 
plete, generally,  all  niher  tilings  being  equal,  vvili  Ik;  the  reunion.  For  practical  pur- 
poses, the  whole  subject  of  re]iair  m;fy  be  considered  as  consisting  rif  four  stages. 

The  first  stnge,  which,  on  an  average,  extends  from  the  first  lo  the  eighth  day,  is 
one  altogether  of  ]irepaiatioii,  in  wliieh  nature  clears  away  tlie  rubbish,  and  placea 
the  ends  of  the  fragments  in  a  suitable  condition  fur  the  process  of  re|>air,  pKiperly 
so  called.  The  blood  which  was  extravasated  at  the  moment  of  the  accident,  at  and 
around  the  seat  of  the  fracture,  is,  in  great  degree,  if  not  entirely,  !ibsorbe<1;  the 
inflammatory  products,  especially  the  intermnseular,  are  also  disposed  of;  the 
swelling  subsides,  the  pain  disapiicars,  and  there  is  no  longer  any  tendeniy  to  sjias- 
tnodic  a«'tion,  tlie  muscles  having  bienmo  calm  and  tpiiel  uiidi-r  their  new  relations. 
Any  traumatic  fever  that  may  have  been  present  will  also  [-v  fiMind  lo  have  v.anislied. 
Thus  the  part  and  sjstera  have  happily'  passed  through  the  pri'limiiiar^-  stage  of  the 
reparative  process. 

If  the  parts  lie  examined  at  the  commencement  of  the  second  Btftge,  it  will  Ix;  fioen 
that  the  ends  of  the  lirokon  bone,  ns  well  as  tlie  periosteum,  and  the  other  soft  parts 
in  tlieir  immediate  vicinity,  are  abiinrmally  red  and  injerled,  and  cnvereil  by  plastic 
matter,  resembling  very  ranch,  in  its  color  antl  eonsi■^ll•1n•c,  iwile  currant  jelh-.  or  a 
thick  solution  of  isinglass.  It  is  usually  most,  abnn<hint  u[)on  the  surface  of  the 
bone,  and  is  often  auHleieiit  to  lift  up  the  periosteum  ;  a  considerable  quantity  is  also 
generally  seen  between  the  iieriosleum  and  the  museles,  and  even  among  the  muscles 
themselves,  all  these  structures  being  more  or  less  artivcly  engaged  in  the  process 
of  repair.  A  similar  Mubstance.  but  usually  less  nbundant.  is  poured  out  within  the 
me<lnllary  canal,  the  lining  membrane  of  wltich  is  also  in  a  state  of  inflnmmation,  as 
is  evinced  b}'  its  discolored  and  injected  condilion.  In  the  latter  p.srt  of  this  stnge, 
which  lasts  from  the  eighth  to  the  tweutieth  day,  the  newly-etfiised  matter,  which 
ditfers  in  none  of  its  properties  from  that  which  serves  to  unite  a  recent  wou-n<l, 
becomes  gradually  more  and  more  solid,  until  at  length  it  assumes  the  consistence 
of  ft  concrete  substance. 

The  third  stage  is  characterized  by  still  further  changes  in  the  consistence  of  the 
effused  matter,  and  by  its  gradual  conversion,  first  into  fibro- cartilage,  then  into 
cartilage,  an<l  finally  into  bone;  or,  more  correctly  speaking,  cells  arc  developed  in 
the  new  substance,  into  which  the  osseous  granules  me  deposited,  the  whole  process 
Iwaring  the  closest  possible  resemhlnnfe  to  that  which  Inkcs  place  in  the  formation 
of  the  original  bone.  Tho  period  at  which  t!ie  bony  matter  begins  to  be  developed 
in  the  adult  varie*  from  the  eighteenth  tn  the  tweuty-lif\li  day,  its  appearance  and 
progress  being  influenced  by  numerous  local  and  constitutional  causes,  to  be  described 
under  another  head. 

The  ossific  process  iirocoeding  in  the  way  now  described,  two  layers  of  bony  matter 
are  formed,  one  lying  upon  the  outer  surface  of  the  fragments,  the  other  within  tho 
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int'iliillaiy  canal,  each  extending  some  distance  beyond  the  eoat  of  fniclnne. as  U 
seen  in  tig.  '3H'd.  To  these  two  »truta  is  contidod  the  oflice  of  temporarily  «u|i|j(;rltiiif 
tlie  fragments,  or  of  hohliug  them  together  until  tlieir  ends  are  porinanerith  nn  . 
by  osseous  aubbtiUice ;  a  circumstance  which  does  not  take  place,  as  a  geueru:  ...  . 

Fig.  888. 


Fmclarvd  Ttl>l«,  wilb  dow  Buna  beoiwth  tbe  Portualeuin,  anil  wllhta  Ibe  Uitiiaiiiuf  C«a«l 

nnlil  several  montlis  Inter.  To  tliis  new  matter  the  older  pathologists  npplie^l  the 
term  catlun,  in  cousidenition  of  its  hardness,  whicli,  when  tlie  jjroeess  of  rej':''  - 
completed,  is  fully  equal  to  that  of  the  original  bone,  which  it  also  closely  rci^i 
in  its  structure.  From  its  oflice,  the  outer  and  inner  callus,  or  that  which  luvi-u 
the  broken  l)one  and  lies  in  its  me<lullary  canal,  is  now  universally  known  Ji«  tlie 
temporary  or  i»rovisional  callus,  while  that  which  is  placed  between  the  two  etids  of 
the  bone,  nntl  thus  nerves  tn  cement  them  together,  is  designated  as  the  deliniiivi:  or 
permanent  callus.  The  temporary  callus  is,  (ijruratively  s].K?akiug.  nature'b  fipliui,  or 
tlie  means  which  she  employs  to  support  the  fractmed  bone  until  the  continuity  of 
the  fragments  is  reestalilisiicd  by  the  deposit  and  organijcation  of  osseous  matter 
between  their  estreraities. 

Callus,  after  havin;^  gone  tliroiigh  its  variou)*  fita^ieg  of  development  and  grovlh, 
is  always  much  Jiarder  tlian  tjonnal  bone,  or  the  Vioue  which  it  serves  to  unite.  lU 
density,  which  often  approaches  that  of  ivory,  is  essentially  due  to  a  di•tpropo^ 
tionate  increase  of  earthy  matter.  In  natural  iKme  the  quantity'  of  animal  substojiet 
varies,  on  an  average,  from  flft^'-five  to  fifty -eight  per  cent.,  whereas  in  the  enlluRaf 
a  broken  bone  it  hanlly  reaches  forty-five.  The  qiiantit}'  of  carbonate  of  Jim«  ii 
more  than  twice  as  great  as  in  the  natural  state,  anil  thciv  is  also  a  oitnsiderabic  in- 
crease in  the  amount  of  phosphate  of  lime.  The  conipnsilioii,  density,  and  strengtb 
of  callus  vary,  of  course,  in  different  pieces  of  tbe  skeletiui,  and  in  did'creut  coudi- 
lions  of  the  system,  as  it  respects  the  age  au<l  health  of  the  jiatient. 

As  the  first  stage  in  the  reparative  i>roces»  is  one  of  iireparatioii,  so  the  last  U  one 
of  completion;  reutiion  having  been  etrected,  nature  now  liusics  herself  in  removidMfl 
whatever  is  redundant  or  superfluous,  thereby  fitting  both  Ixme  and  muscle  fur  wl^ 
resumption  of  their  respective  functions.  The  provisional  callus,  having  ceaw-*!  to 
perform  its  office  as  a  splint,  is  gradually  brought  under  the  influence  of  the  absorb- 
ents, il.s  more  superficial  [tortimn  being  taken  aw.-iy  first,  and  afterwards  the  mor* 
deep,  until  the  broken  bone  regains  n»)t  only  its  original  form  and  volume,  but  also 
its  pristine  smoothness,  all  evidence  of  fracture  disappearing,  excei)ting,  perhaps,  a 
little  seam  or  ridge  corresponding  witli  the  line  of  junction  of  the  two  fragments. 
While  these  changes  are  going  forward  upon  the  exterior  of  tlie  bone,  nature  ig  busy 
at  work  in  its  interior,  disposing  of  the  provisional  callus  in  that  situation,  and  thi 
restoring  the  medullar}-  cavity  to  its  nnimnl  condition.  This  can  only  cn-cur,  h 
ever,  when  there  has  been  perfect  apposition  rif  the  ends  of  the  fragments  ;  for,  when 
the  reverse  is  the  case,  the  new  bone  remains  permanently  in  the  canal,  as  is  slionu 
in  fig.  384,  from  a  specimen  in  my  collection.     Any  cartilaginous  or  osseous  mutlt^ 

Pig.  884. 


Uolted  Fraclare,  nhuirtng  ibe  Coodltloa  of  kb«  MwIalUry  CAoal. 

that  may  have  been  formed  between  the  periostonm  and  ron^cles,  or  among  Ih.^  muJ' 
cles  theniselvps.  is  likewise  removed  as  a  substance  foreign  to  the  part,  and,  thcrf- 
fore,  useless,  if  not  positively  prejudicial. 

It  will  thus  be  seen  that  the  fate  of  the  provisional  callus  is  precisely  eiin 
that  of  the  phisma  which  is  effused  between  the  edges  of  a  wound.  Itolli  gr 
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disapjieHring  as  eonn  as  thoir  service  enn  lie  ilij>pensetl  with,  or  as  soon  as  the  parts 
have  acquired  suttit-iiMit  tinniiesa  to  enable  tJifin  ttj  maintain  their  eonueetian.  The 
period  required  for  etleeting  these  ehauges  in  n  lirokt'ii  lone  varies  fruui  ;i  IVw  weeks 
to  several  tnoiilhs,  aerorilinij  to  tlie  eirciinistnuei's  of  the  ease. 

Sueh  is  a  lirief  acL-uunl  of  the  sevrnil  changes  whieli  attrtiil  the  repair  of  bono  in 
the  more,  sinipli*  forins  of  fnieture,  whtn  llie  ends  of  the  fragments  me  thoroughly 
inaintaiucd  in  Hair  nutinal  relations.  L'nder  snch  eireiimslanees  there  is  but  little 
need  of  provisional  eallus;  the  ends  of  the  fragiiieiils  soon  inHaine,  and  unite  almost 
hy  the  first  intiMaion.  Hut  it  is  st-hloui  that  a  patient  is  so  fortunate;  un  the  con- 
trary, the  fraetiire  being  generally  oblique,  is  subject  to  more  or  less  disiilaeomeiit, 
thus  conqiellirig  nature  to  provide  a  temporary  splint  by  thu  formation  of  provtsiotial 
callus.  1  do  not  believe,  however,  as  lias  rfcentHy  been  so  nnieh  insisted  upon,  that 
there  L'Vor  is  an  entire  absence  of  this  kind  of  calbiH,  however  intimately  the  ends 
of  the  bones  may  Ih?  in  apposition  with  each  other.  To  prove  the  truth  of  this 
remark,  it  is  only  necessary  lo  examine  tlie  numerous  speeimens  of  fracture  of  tlie 
skidl  and  other  portions  of  the  skeleton  in  our  nni«eums;  they  ivill  concUisLvelv 
demonstrate  that  even  the  nio.sl  simple  fracture,  unaerfimpanitil  by  the  slightest  dis- 
placement, is  never  repaired  without  the  dcvelojiment  of  a  certaiti  quantity  of  osseous 
motter  upon  its  surface.  At  the  same  time  it  must  be  admittetl  that  the  provisional 
callus,  in  sueh  eases,  is  very  small,  nntl  that  it  l>cars  no  |)r(iportion  to  the  enor- 
mous ajatiount  of  sidistance  that  is  so  olten  t'orraed  when  the  ends  of  the  Iwne  are 
separ.ited  fioui  each  other.  Under  the  latter  eircnmstanees,  nature  labors  uniler 
great  ilisadvantagc,  and  is,  therefore,  obligefl  to  make  extraordinary  efforts  to  eli'ect 
reunion,  which  she  can  do  only  by  the  development  of  a  large  provisional  callus. 
From  these  facts,  then,  we  may  deduce  the  general  law  tiiat  the  quantity  of  new 
bone  is  always,  other  things  being  ct|ual,  in  jwoportion  to  the  contact  of  the  ends 
of  the  fragments,  being  small  when  this  is  very  accurate,  and  more  or  less  large 
when  it  is  imperfect. 

When  the  ends  of  the  bones  are  not  closely  aj)proxi mated,  their  edges  are  gradu- 
ally rounded  otf  by  the  absorbents,  the  opening  in  tlie  medullary  canal  is  closed  by 
a  shell  of  ucw  matter,  as  in  fig.  3^5,  and  a  large  provisioual  callus  is  formed  for  the 
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Appoanaces  of  Ihc  Ends  »r  the  FrugmeoU  in  >a  old  Unaailtd  Frteiar*. 


more  secure  protection  of  the  fracture-  Tlje  wliole  process  is 
one  of  time  and  labor,  not  of  speed  and  ease,  as  in  the  former 
case.  When  the  ends  are  coni|ilelch-  separated,  hut  opposite,  or 
nearly  opposite,  to  each  otlier,  they  are  generally  niiitetl  by  a 
bridge  of  new  Itone,  extending  frnni  one  lo  the  other,  and  ulti- 
mately affording  suflicient  strength  for  the  snjiport  nf  iIir  weight 
of  the  body  upun  the  affected  limb,  as  iu  fig.  :iii{\^  fnun  a  speci- 
men in  my  cabinet.  Or,  instead  of  this,  especially  i"  elderly 
Bubjecls,  the  junction  is  ctlected  by  fibrous,  fibro-ligamentons, 
or  cartilaginous  matter.  Finally,  osseous  union  is  not  impos- 
sible when  the  extremities  of  the  fragments  overlap  each  otlier 
lo  an  extent  ovcii  of  several  inches,  prf>vided  they  are  iti  con- 
tact ;  for  in  tlds  case  inllammation  is  cstaltlished  in  the  contigu- 
ous surfaces,  followed,  after  n  long  time,  by  a  large  (lermanent 
callus.  We  see  many  curious  specimens  illustrative  of  this  fact, 
although,  ill  general,  the  union  is  ligamentous. 

There  are  certain  jjicces  of  the  skeleton  in  which  in  fracture 
no  provisional  callus  ever  forms.  Such  are  the  olecranon,  acro- 
mion, patella,  and  neck  of  the  femur,  Instead  of  uniting  1)3' 
osseous  matter,  as  the  other  bones  do,  the  cure  is  generally 
effected  through  the  medium  of  fibrous,  ligamentous,  or  cartilaginous  sidtstance,  and 
the  consequence  is  that  the  pitrt  Cf-mmonly  remains  weak  ever  nflcrwanls.     Vari<iU3 


Frmctar*  of  the  Ana-bon* 
or  a  Chicken. 
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causes  conspire  to  i>iim1uc(.*  this  ivsult,  as  tlie  difflciilly  of  inaintiunliig  Ihe  coutact 
of  the  broken  surfiifus.  ami  tin;  iiioixIiiuitL'  stfretion  of  8yuo^■^aI  fluid.  *Uitli,  luiu- 
gling  with  the  etltiscU  iihitjiiia,  thus  impairs  its  riltility,  and  renders  it  iiutil  tti 
befonie  the  nidns  uf  hony  deposit;  but  the  most  efficient  one  uf  all  is  the  want  nf 
nourishment  of  tlie  f>inuller  IVngment  produced  by  the  Ulceration  of  its  nutrient  vcv 
Bfls.  Thus,  in  intra-capBular  iVaclnre  of  tlie  femur,  the  only  connection  belwcvii  tk 
tipper  fragment  ami  the  pelvis  is  bj  the  round  ligutuent,  the  arteries  of  which  are 
alliigethcr  uiiequ:d  1i>  its  proper  sujiport. 

Trf.almeiil 'Ihe  leading'  iudicutious  in  the  treatment  of  fracture  are  to  pi 

reunion  and  to  i>reveut  defuniiity.     Defojv  the  manner  of  fullilling  these  indi., 

is  discussed,  it  is  propei'  to  hiy  down  eerlain  rules  for  the  trimsportatiou  of  lUt 

patient,  and  tlie  mode  of  preparing  his  bed. 

Fractures  are  ollcn  received  by  perssoiis  al  a  considcralile  distance  from  thuir 
homes,  either  on  the  nmd,  in  the  held,  ur  at  some  secluded  buililing.  This  reudtr* 
it  necessary  to  carry  them  to  their  own  houses  or  to  some  hospital,  in  order  that 
they  may  undergo  the  projx-r  Irealment.  In  fractures  of  the  supeiior  cxtn-mili 
clavicle,  scapula,  or  ribs,  the  reipdsile  dressings  may  be  applied  at  onco ;  or,  if 
is  not  convenient,  the  patient  may  cither  walk  or  ride,  the  HUtferiug  limb  being  s( 
ported  in  a  sliujr;  or,  in  the  case  of  a  broken  rib,  the  body  may  be  swathed  with! 
long  napkin.  It  is  onl^v,  as  a  general  rule,  in  fractures  of  the  inferior  exircm^ 
spine,  or  pelvis,  that  the  patient  will  require  to  be  carried,  and  the  best  way 
etlecliii^i  this,  if  the  distance  is  not  too  great,  is  to  place  him  uj)on  a  narrow  door 
long  -shutter,  or  two  pieces  of  board,  sujiported  by  two  croas-pieces,  the  ends 
whicii  are  intrusted  to  four  assistants,  a  pillow  and  comfort  having  prcTioiwlj" 
been  put  under  the  patient's  head  and  body.  Or,  instead  of  this,  tlie  trans|)ortalitin 
may  lie  conducted  by  means  oi"  an  ea.sy  furiiiture-car,  provided  with  a  good  ra.nttrcs«, 
and  drawn  slowly  along  in  order  to  avoid  jolting.  Whatever  mode  be  adopted,  the 
limb  should  l)e  temporarily  splinted,  and  placed  in  as  comfortable  a  jiosition  as  |>u»- 
sible,  an  intelligent  person  sitting  by  tlie  patient's  side,  and  rendering  such  aid  as 
may  be  required  ou  the  w.ay.  In  carrying  him  to  his  chaml>er,  four  assistantst  will 
generally  be  necessary-,  two  to  su|>port  the  body,  which  they  do  by  crossing  ll 
arms  behind  the  trunk  and  interlocking  their  hands,  and  two  for  the  lower  extremit 
the  surgeon  himself  taking  charge  of  the  broken  one. 

It  may  be  assumed  as  an  axiom  in  surgery  that  no  man  with  a  broken  thigh 
leg  can  be  treated  successfully  without  the  ndvunt:)ges  of  a  suitable  bed.     Pror 
attention  should,  therefore,  always  be  given  to  this  matter,  in  order  that  no  ii 
rioiis  delay  x\v.\y  arise.     When  we  reflect  upon  the  fact  that  in  fnietnres  of  the  lot 
limbs  the  patient  is  oflen  cotiv|i«;lle<5   to  remain   in  the  recumbent  posture  for  w« 
toi^ether,  and  how  dilllctilt  it  is,  in  most  cases,  to  maintain  the  requisite  exti-ns 
anil  counter-extension,  the  fin'co  of  this  injunction  c.Tunot  fail  to  be  peix-oived  in 
true  light.     The  essentials  of  a  good  fracture-lied  are,  first,  firm,  stout  slats,  insK 
of  a  cord  or  sacking  bottom  ;  secondly,  a  well-consii'ucted  mattress  of  hair,  moss,] 
cotton;  and,  thirdly,  a  hole  in  the  mattress,  opposite  the  Inittoeks,  for  the  easy  ref 
of  the  bowels,  the  opetiing  being  closed  by  a  door  of  similar  manufaetnre,  and 
nished  with   hinges  ami  other  appliiinces.     If  long  confinement  in  one  postnro] 
necessary,  or  if  the  patient  has  been  worn  out  by  previous  disease,  an  air-mattf 
may  be  required,  in  order  to  ])revent  bed-sores.     If  a  sheet  be  used,  the  edges  sIhh 
be  carefully  pinned  to  the  sides  of  the  mattress,  otherwise  it  will  soon  be  rumple 
and  so  become  a  source  of  aunoynnce.  _ 

It  has  been  a  much  mooted  <pi<-stion  whether,  as  a  general  principle,  a  fracture 
sliould  be  set  us  soon  as  possiMi-  alter  its  occ  urrence,  or  whether  time  should  l« 
allowed  for  the  atibsidcncc  of  tlic  rcsnlling  iiillammation.  It  apjiears  singular  til 
upon  a  subject  so  clear  as  this  there  should  be  any  ditlerence  «»f  ojiinion.  It 
tainly  ivquirea  no  great  knowledge  of  the  nature  of  accidents  to  discover  why  si 
cases  sliould  receive  the  earliest  possible  attention  ;  as  long  as  the  on<ls  of  the  fr 
inenl.s  arc  j)ermittcd  to  remain  apart,  their  tendency  inevitably  must;  b«*  to  cxciU; 
spasm  and  inJlammation,  thereby  increasing  the  sulfering  of  the  patient  and  retarding 
his  cure.  Of  this  fact  there  can  be  no  doubt,  and,  therefore,  my  plan  is  to  treat  every 
case  of  the  kiml  as  early  as  possilile  with  the  bandage  und  splint;  applied,  of 
course,  not  firmly,  hut  gentfy  and  cautiously,  simply  with  a  view  of  giving  ftii|iport 
to  the  parts,  and  thus  preventing  further  mischief  from  the  sharp  ami  pr-'j 
ends  of  the  broken  bone.     It  is  dillicult  to  imagine  an  instance  to  which  sucl.       .  . 
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nient  would  not  be  aflaptod-  It  might  an  wdl  be  cxiXMlcil  that  fi  man's  limit  wouhl 
do  well  if  it  lm<l  a  tliorn  imlu'ddcfl  in  its  Miusflt's,  as  x\n\t  it  WKuld  l>t'  uomfortabte 
with  two  pieces  of  bone  sticking  in  tiioui.  Jt  is  an  absurdity  to  think  it  I'onhl  lit* 
otlicrwise. 

Apparatus. — Before  an  attempt  lie  matlc  to  sot  the  fracture,  it  is  necessary  to  pro- 
vide tlic  requisite  ai>paratHS  fin-  clJl'Cting  its  inaiiitenanee.  The  nuviins  wiiich  are 
OUi ployed  for  this  [uirpose  are  splints,  t-nshious,  liiitulages,  and  adhesive  stii[is. 

Sjiliiitx  are  made  of  various  materials,  as  wood,  trunk-board,  leather,  fell,  gutta 
percha,  tin,  and  iron,  according  to  the  nature  of  the  fraeture,  or  the  fiuiey,  w  him.  nr 
fa|)rice  of  the  practitioner.  In  fnielure  of  the  thij^h  and  kj^,  espeeinlly  in  that  form 
which  requires  permanent  extension  iiiul  eoimter-exteiiT>iuu,  the  Lest  urtiele  is  wond, 
adapted  to  tlie  size  and  shape  of  the  limb,  at  tlio  same  time  that  it  coinl lines  light- 
ness with  strength.  In  fracture  of  tlie  superior  extremity,  particularly  of  the 
Likumerus  and  of  both  hones  of  the  forearm,  spHnta  ma.de  of  trunk-board  generally 
l|$HlBwer  best,  as  by  a  little  mani|iulation,  after  imniersinn  in  hot  water,  they  may 
oasily  be  moujdod  to  the  form  of  the  liml).  A  piece  of  iiaslehoard  alVords  n  capital 
support  to  a  broken  J!iw  or  finger.  Unoiled  sole  leather  ahtl  fell,  tlie  latter  bcin^ 
remlered  stilfliy  |Jtnm  shellac,  make  excellent  splints,  which  are  often  used  with  much 
satisfaction  in  fractures  both  of  the  upper  and  lowi-r  cxlremities.  I'rcviousl^'  to 
Bppl3"innf  them,  they  must  lie  softened  in  ii()t  water,  the  sharp  angles  anil  edges 
having  lieen  pared  ott'  with  a  knife.  The  tiii  case  I  have  employed  a  great  <leal, 
es[>ecially  in  fracture  of  the  humerus  at  tlie  clliow,  and  of  the  tibia  at  the  ankle, 
ever  since  I  entered  the  profession.  Iron  sjdints,  in  the  furin  of  the  doidile  inclined 
1  plane,  are  much  in  vogue  in  England  ;  but  are  seldom  used  in  this  country.  Many 
years  ago,  I  was  induceil  to  make  trial,  in  a  few  eases  of  fracture  of  ihc  eoudylcs  of 
the  humerus  and  of  both  bones  of  the  forearm,  of  a  s]ilint  composed  of  light  wire, 
adapted  to  the  size  and  shape  of  the  limb;  but  not  answering  my  expectatt<ins,  on 
account  of  its  not  being  so  manageable  as  I  had  l«*cn  iiiduced  tu  antici]iate,  I  soon 
abandoned  it.  For  fracture  of  the  bones  of  the  hand  and  fingers,  cained  s[ilints  are 
sometimes  emplo^'cd. 

Splints  of  giitta  |>creha commend  tluniselves  by  their  neatness  and  easy  adajilation. 
Cut  into  projXT  slia|)e  jind  size,  tliev  nuiy,  afler  immersion  in  hot  water,  be  readily 
nioidded  to  the  form  of  the  ]jart,  which,  upon  cooling,  they  always  retain.  Previously 
to  applying  them,  they  are  lined  ^vith  wadding,  or  old  linen,  to  prevent  irritation  of 
the  tikia. 

Excellent  splints  may  be  made  by  saturating  a  piece  of  doth,  linen  or  muslin, 
with  a  thick  solution  of  jilaster  of  Paris  in  water,  and  then  doubling  the  cloth  upon 
itself  as  many  times  as  may  be  requisite  to  obtain  tlie  proper  strength,  when  it  is 
immediately  secured  to  the  limb  with  a  roller.  The  advantages  of  this  apparatus 
are  that  it  dries  in  a  few  minutes,  and  that  it  thus  forms  almost  instantaneously 
a  firm,  stifl"  shell  for  the  bri>ke]i  linib,  iterfectly  mlapted  to  its  inequalities,  exeeed- 
ingl}-  light,  indisposed  to  absorb  discharges,  and  admitting  of  easy  application  and 
removal. 

Sets  of  felt  splints,  ada|»ted  to  all  regions  of  the  borly,  and  put  up  in  portable 
cases,  have  been  <levisi<l  by  Dr.  Aid,  of  Pi-nnsylvaiiia,  and  are  likely,  from  their  con- 
venience and  <  heaj)ness,  to  come  into  general  use.  Tlie\'  are  very  light  and  flexible, 
are  not  affected  by  cold  or  warm  wator-<tre.ssings,  ami  are  easily  moulded  to  every 
inequality  of  the  surface  of  the  ]>arts  to  which  tiiey  are  a|»]iUed. 

Fracture  cushion.t  are  geiieially  nuide  in  the  I'onii  of  small  bags,  stuffed  with  bran, 
fine  chafl'.  cotton,  wonl,  hair,  moss,  or  any  other  soft  material.  They  are  designed 
to  till  up  the  inequalities  between  the  s]>lints  and  the  limb,  and  must  necessarily  vary 
in  Rha|K;,  length,  breadth,  and  thickness,  according  to  the  exigencies  of  each  par- 
ticular case.  Instead  of  cushions,  simple  jmds  or  compresses  arc  often  used,  esjiecially 
in  fractures  of  the  superior  extremities.  For  envclo[iing  shoit  splints,  calico  oi* 
muslin  is  em]»loyed  ;  or,  wliat  I  always  prefer,  glazed  wndiling.  Tlu-  same  article 
answers  admirably  for  fdliiig  up  the  inequalities  between  the  short  splints  and  the 
affecte<l  limb.  Bags  filled  with  sand  are  sometimes  very  conveiiieiit  and  itseful, 
especiallv  in  fractures  of  tlie  leg,  Stretched  along  the  sides  f»f  the  limb,  they  keep 
up  steady,  efpiable  pressure,  well  calculated  to  prevent  djs])lacemenl  of  I  he  fragtuenls. 

The  fracture  hainifuji'  is  made  of  coarse  linen,  calico,  or  muslin,  of  sufficient 
strength  to  answer  the  |)urpose  for  which  it  is  intended.  Nfitliing  is  worse,  or  mere 
likelj-  to  cause  annoyance,  than  a  thin,  flimsy-  bau<bige.     Jf  the  material  is  new,  it 
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shoiTlil  be  washed  bclbie  it  is  usud,  to  rul  it  of  ila  sturch,  ao<l  the  selvage  »iioali]  k 
lorn  off  to  prevent  it  from  exciting  irritation,  or  prodocing  wells  in   llie  ekin.    Tb- 

liAiuliigo  most  commonly  used  is  the  ordinary  single-headed  roller,  of  «  leii^'if ' 

breadth  suitable  to  tlie  afl'eeted  liml*  or  part  of  the  body  to  wliieh  it  is  to  bo  :i, 
In  lVacturc'9  of  the  leg  and  thigh,  esitecially  sucIj  as  are  of  a  complicated  oImi 
l!ic  bnndiige  of  .Stulletus  may  oi\en  be  advantageously  employed,  a'*  it  can  Ih:  . 
iimh^nL-  and  ruapplied  witliuiit  thti  sliglitcst  disturbance  of  the  lind).     It  eoiisisU  uf 
lu^mL'ron:^  stri[»s  of  the  ordinary  ndk-r,  of  equal  or  unequal  length,  according  to  lliu 
size  and  shape  of  tlie  part  whicii  llie_v  arc  intended  to  surround.     In  applying  them, 
they  are  arranged  in  snch  a  manner  that  one  overlaps  another  nearly  one-halt. 

Too  much  caution  cannot  be  observeil  in  the  use  of  the  l>andage  in  the  treatment 
of  fraeHires.     It  is  an  agent  for  good  or  for  evil;  for  good,  if  np|died  proi>erly; 
evil,  if  aiiplied  improperly.     Its  object  is  twofold  ;  lirst,  to  atfortl  iiDiform  conipr 
sion  of  the  limb,  thereby  preventing  swelling  and  si)usra ;  and,  becoiidly,  to  ret 
the  necessary  np|i:U"at us.     ltd  application  is  governed  i)y  the  general  principles  li 
down  in  a  former  part  uf  the  work,  the  rule  being  always  to  begin  at  the  remote 
of  the  limli,  and  to  proceed   thence  upwards  some  distance  beyond  the  seal  of 
fracture,  care  being  taken  1o  put  it  on  with  sntlieieut  tightness  to  fidfil  the  object 
which  it  is  designed,  without  incnrring  tlie  risk  of  interrupting  the  circidatifin,or( 
doing  other  IniHctiivf.      If  it   be  too  slmk  to  support  the  parts  in  a  proper  aiifj 
form  maiHicr,  it  will  l>o  useless;  if  loo  tense,  it  will  give  rise  to  severe  intlammatii 
swelling,  and  even  gaugreiie.      For  the  w:iiit  of  this  precaution,  many  limbs  are  U 
and  a  still  greater  number  rendered  permjuiciitly  useless. 

AdheHioe.  planter,  cut  into  suitable  strips,  is  now  universally  employed  in  lli 
country,  as  a  means  of  making  extension,  in  the  treatment  of  fractures  of  the  loi 
extremity,  and  nothing,  certainly,  could  generally  answer  a  better  purpose.  To  t| 
plan  of  treatment  I  called  special  attention,  in  m3'  Treatise  on  the  Diseases  of 
Hones  and  iloints,  pubiishcd  in  1k;J(|i,  having  a  short  time  previously  wit ncsseill 
good  elfeets  in  the  practice  of  the  late  Dr.  Joseph  K.  Swift,  of  Easton,  in  a  c.ijteof  v( 
oblique  fr:icture  of  both  bnnes  of  the  leg.  complicated  with  so  much  injury  of  the 
p;irts  a'i  lo  interfere  ctfeeluidly  with  the  use  of  the  garter  and  other  extending  b»nd 
The  man  had  snlt'ered  a  great  deal  of  pain,  until  his  iiatience  was  almost  exhaust 
when  trial  was  made  with  adhesive  strips,  carried  ahmg  the  sides  of  the  limbtowar 
tiie  knee,  their  free  extremities  being  tied  below  the  foot,  to  the  transverse  block  > 
uecting  the  two  splints,  (Jreat  comfort  was  at  once  experienced,  and  the  case 
gressed  favorably  from  that  time  forward.  Soon  alter,  I  had  occasion  to  useadheei' 
itrips  in  a  case  of  my  "wn.  with  results  equally  gratifying:  I  subsequently  esteudeil 
he  practice  with  great  advantage  to  tlio  treatment  of  fractures  of  the  clavicle,  rilj*, 
olecranon,  and  patella,  as  well  as  of  the  thigh  an<l  leg.  Valualtle  pajjcrs  have  l>t<t'U 
published  on  this  mode  of  management  by  Wallace,  (JillxTt.  Xeill,  Crosby-,  and  others. 
In  a  short  article  in  the  Philadelphia  Medical  Examiner  for  1852, 1  alsocnlleil  allfO' 
tion  to  the  subject,  giving  very  laiefly  the  results  of  my  experience  up  to  that  |>oriod. 
Dr.  John  Swinlmrne,  of  Albany,  is  in  the  liabit  of  treating  Iractnres  of  the  long 
bfiiies  almost  exclusively  with  the  aid  of  adhesive  plaster,  generally  dispensing  with 
the  roller  and  otlcn  even  with  splints.  The  im]tortance  of  this  agent,  for  the  pur- 
poses here  referred  to,  will  be  fully  pointed  out  under  the  head  of  special  fractnr.v 

Coaptation  and  Dressinff. — Everything  having  thus  been  provided,  and  the  iv>|iii- 
site  number  of  assistants  obtained,  the  surgeon  proceeds  to  restore  the  broken  pic< 
to  their  original  situation;  or,  to  use  a  eonmion  expression,  to  set  the  fracture.  Tl 
may  be  done  cither  by  simple  maniimlntion,  or  by  pressure  and  counter-pressure,i 
by  this  menus  aided  by  extension  and  counter-extension.     The  former  will  nsual! 
sutHce  in  fracture  of  the  upper  extremity,  the  jaw,  and  nose,  while  the  latter  »| 
generally  be   requiri'd    in   fracture  of  the  thigh  and  leg;  in  either  case,  the  atfei'l 
lind)  should  tie  held  as  quietly  as  possible,  not  only  during  the  af^justment  of 
fi-agments,  but  also   during  the  application   of  the   dressings.     It  need   hardly 
observed  that   these  manipulations  should  lie  conducted  in  the  most  gentle  manner, 
with  an  eye  both  to  present  comfort  and  future  consequences.     There  is  no -1. 
meiit  of  surgery  where  the  hutuane  practitioner  may  exhibit  his  skill  and  syn 
to  greater  advantage  than  in.  this,  or  where  his  conduct  will  be  more  closely  wulL'ti«<l 
and  commented  upon  Ihaii  U|>nij  sneh  an  occasinn. 

There  are  several   causes  wliirh  may  seriously  interfere  with,  and  sometini' 
entirely  prevent,  the  reduction  of  a  fracture.     Of  these  one  is  muscular  Conlni 
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iiuluced  by  the  in-itated  eon<lUioii  of  their  fibres,  which,  however,  is  generally  easily 
overcome  witli  the  aid  of  chbiroform.  (KcrtsioiiuHy  tlie  ttbstuek'  is  soint'  foreign 
biibstuiice,  as  a  pieet"  of  buiie  or  a  itorliitn  of  luiiscle,  nceideiitally  iiiler|Ktse(l  between 
the  ends  of  the  l»r(jkeu  b'tiio.  Now  iuul  tlien  the  difHfiilly  ile|M-iHis  ii|irin  the  presence 
of  coagnhUed  blood.  Tlie  most  common  cause,  however,  of  all  is  the  shape  of  tiie 
extremities  of  the  fragriieiits.  If  these  be  denticulated,  very  Khnr[>,  or  uncommonly 
oblirjue,  accurate  adjustment  and  nudiiteiumce  will  be  almost  iinpossilile.  in  e.vttii- 
sive  comminution,  as  in  certain  multiple  fractures,  the  obstacle  to  re»Uictiou  is  oflen 
very  grout,  if  not  positively  itisarmouiitablc,  owing  to  the  manner  in  which  the  frng- 
luents  are  we<lge<l  into  each  other  and  into  the  surrnuiidiug  structures. 

Extension  and  counter-extension  are  always  necessary  in  oblique  frnclnres  of  tlie 
tbigh  aii»l  leg,  attended  with  displacement.  By  the  term  extension  is  understood  the 
force  which  is  required  to  draw  the  upper  end  of  the  lower  fragment  to  a  level  with 
the  lower  end  of  the  up[)er  fragment,  in  order  to  place  them  in  their  natural  rela- 
tions; by  conutorK'xtension,  on  tlie  contrary,  is  implied  the  resistance  which  is 
employed  to  prevent  the  limb,  or  even  the  body,  from  licing  dragged  along  hy  the 
extending  [lower.  The  extension  is  generally  made  upon  that  pnrt  of  tbe  limb  which 
is  articulated  with  the  lower  piece,  and  the  cntjiitcr-oxtcnsion  upon  that  which  is 
articulated  witli  the  u|)per.  Thus,  for  cxam]>lc,  in  fracture  of  the  shafts  of  the  bones 
of  the  forearm,  tlie  extending  power  acts  upon  the  hand,  and  the  counter-extending 
power  upon  the  arm,  while  in  fracture  of  the  bo<ly  of  the  humerus  the  two  forces  are 
respectively  exerted  npoii  the  forearm  and  the  chest;  and  ko  in  reganl  to  fracture 
of  the  inferior  extremity.  When  Imt  little  museulnr  resistance  is  anticipated,  ns  in  a 
child  or  feehlo  [lerson,  the  extension  and  countcr-<^xtension  may  be  a|i|ilied  directly 
to  the  two  fragments,  but  at  as  great  a  distance  from  tlie  seat  of  the  injury  as  practi- 
cable. On  the  whole,  however,  the  former  methofl  is  decidedly  preferable,  as  it  is  much 
less  likely  to  irritate  and  worry  the  nmsties. 

In  reducing  a  fracture,  the  injured  parts  should  be  put  in  the  most  favorable  posi- 
tion for  relaxing  the  muscles,  and  the  extending  forces  should  be  applied  in  as  slow 
and  gradual  a  manner  as  possible.  If  the  limb  is  suddenly  pulled,  or  stretched  by 
tits  and  starts,  the  muscles  concerned  in  clfecting  and  maintaining  the  dts])Iacemcnt 
will  inevitably  Ihj  thrown  into  violent  spasuuxlic  contraction,  thus  not  only  causing 
pain,  but,  perhaps,  severe  injury  to  the  soft  structures,  if  not  actunlly  frustrating  tuir 
intention.  The  degree  of  force  which  should  be  used  in  making  extension  mnst 
vary  according  to  the  amount  and  character  of  the  dis|ilacement,  and  the  number  axid 
power  of  the  muscles  engaged  in  producing  it;  in  all  cases  it  should  be  suJlicient  to 
remove  the  shortening  of  the  limb,  ov,  what  is  the  same  thing,  to  restore  it  to  its 
Iiornud  length,  and  to  surmount  every  obstncle  that  op|ioses  the  reduction.  The 
extension  is  alwaj's  begun  in  the  direction  of  the  lower  fragment,  nnd  is  afterwards 
continued  in  that  of  the  injured  bone,  until  the  object  of  the  aji|>lication  is  fully 
attained.  The  ends  of  the  fragments  being  now  pressed  into  their  natural  situation, 
the  fractured  limh  is  enveloped  in  a  suitable  liandoge,  and  immovably  Jixcfi  by  s|jlints, 
every  hollow  lietween  them  iind  the  skin  being  filled  witii  cotton,  to  ward  off  jiressure. 
Any  spasmodic  action  of  the  muscles  that  may  interfere  with  the  reduction  of  a  frac- 
tured bone  is  generally  very  readily  counteracted  by  a  few  ilecpwIiifTs  of  chloroform  ; 
or,  even  without  the  aid  of  this  agent,  sim|[ly  b^-  the  compression  of  the  main  artery 
of  the  limb,  thereby  lessening  the  flow  of  blood  to  the  parts. 

In  frnctnres  of  tlie  superior  extremity,  the  hand  no'l  forearm  are  suspended  in  a 
sling,  and  the  |)atient  may  walk  about  and  attend  to  business;  but  when  the  thigh 
and  leg  are  involved,  he  must  renuiin  in  bed  until  the  ends  of  the  broken  pieces  nre 
completely  consolidated,  or  until  he  has  so  far  recovered  that  he  can  use  the  im- 
movaltle  tlressing  and  exercise  in  the  open  air  upon  crutches.  During  hisconfitiement. 
the  limb  is  |>laced  in  the  most  favorable  miinner  for  relaxing  and  resting  the  muscles 
which  p.ass  over  the  fracture;  for  this  pivrjyose  it  should  be  put  in  the  extended 
position,  and  be  well  secured  with  apparatus  designed  to  rnninlain  permanent  exten- 
sion and  counter-extension.  In  some  cases  the  limb  is  placed  in  tlie  semiflexed 
position,  over  a  double  inclined  plane,  but  this  will  seldom  }»e  necessary  or  proper, 
except,  pcrha])s,  in  fracture  of  the  upper  pnrt  of  the  body  of  the  thigh-bone,  attended 
with  great  and  olistju.ate  displacement  of  the  superior  fragment,  in  consequence  of 
the  joint  action  of  the  psoas  nnd  iliac  muscles.  In  transverse  fracture  of  the  jjatella, 
the  thigh  and  leg  are  sometimes  [jlaced  over  a  single  inclined  plane,  the  foot  being 
considerably  elevated  above  the  level  of  the  trunk. 
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Tlie  trcatraeul  of  frucluies  of  tlic  lower  extremilies  is  now  very  geni'rally  ca- 
durtC'il  in  tliiij  i-ouutry  by  extension  with  adhesive  strips,  weight  and  imllcy.  ioiu- 
mufh  as  it  is  not  only  ver^-  simple  l>«t  very  effective.     TLe  limb  is  snpiion.'l  i  < 
appiopnate  splints,  lung  iiud  short,  by  tlie  immovable  haudage,  or  by  eand-l.  _ 
necessity  or  uonvenieuce  may  dictate.     A  short,  narrow  piece  of  wood  in  [iLa<r.i 
lictwoen  the  adhesive  strips  below  the  sole  of  the  foot  for  the  attacbroent  of  the  c<inl 
connected  with  the  pulley.     The  weight,  composed  of  shot,  iron,  or  other  ui  ■ 
varies,  on  an  average,  from  live  to  twenty  pounds,  according  to  the  a<ic 
patient,  the  oljHqiiity  of  the  fnicture,  and  the  amount  of  muscular  i 
necessary  eonnter-extension  inajr  be  made  by  raising  the  foot  of  the  . 

When  adhesive  strijis  and   the  immovalile  apparnUis   arc  used,  it  wiil  ^.l 
patient  much  sntfering  and  tlii?  surgeon  great  trouble  if  the  limb  l>e  vrell  shav a 
viously  to  their  application.     Indeed,  it  is  hardly  possilile  to  pay  too  much  attcih 
tion  to  every  little  detail  tending  to  promote  coniforl  and  sjicedy  recovery. 

A  fracture  occurring  in  an  anchylosed  iirab  requires  no  special  treatment  bej'Oixl 
the  adaptation  of  peculiar  sivliiits,  to  meet  the  exigencies  of  the  particular  case,  A 
similar  remark  api)Iies  to  fracture  of  the  bones  of  the  stump  of  an  amputated  linili, 
an<l  to  fracture  of  a  limb  which  is  the  seat  of  an  old,  nnredueed,  or  irretluuihic  di*^ 
location. 

After-treatment, — The  fracture  having  been  reduced  and  dressed,  the  patient  i* 
carefully  watched,  in  order  tlint  he  may  be  safely  conducted  tbrough  his  lon^  sud 
artUions  eimfineuuMit.  His  diet  f»ir  the  first  few  days  shoulel  1h?  light  and  cooliitg. 
and  the  bowels  sliould  be  opened,  if  necessary,  by  some  mild  a|M?rient,  as  a  doseof 
castor  oil,  Koclielle  salt,  or  citrate  of  magnesia.  If  fever  supervene,  the  antimonia! 
and  saline  mixture  is  freely  used,  aided,  if  the  symptoms  are  urgent,  and  the  patient 
is  plethoric,  by  venesection,  although  such  a  procedure  will  rarely  be  culled  for. 
Action  having  subsided,  the  patient  gradually  resumes  his  accustomed  diet,  bi-itig 
still  careful,  however,  to  err  rather  on  the  side  of  abstinence  than  on  that  of  exceed. 
Tain  is  relieveil  bj*  anodynes  ;  the  bladder,  if  necessary,  by  the  catheter. 

During  all  this  time  the  iractured  limb  is  carefully  watched,  the  patient  being 
visited  for  a  wliile  at  least  once  a  day,  or,  if  the  case  is  at  all  troublesome,  even  twice 
a  day,  until  nil  danger  of  mischief  is  over.  If  considerable  pain  and  swelling  exist, 
it  will  \k  well  to  remove  the  dressings  at  the  expiration  of  the  first  twenty-four  lioure. 
otherwise  they  may  be  retained  for  a  longer  time.  While  I  am  an  advocate  for  tbe 
careful  supervision  of  tlie  dressings,  I  am  opposed  to  frequent  change,  as  it  ttfn<l3 
to  injure  the  ends  of  the  broken  bone,  and  to  impede  the  reparative  process.  If 
the  first  dressings  have  been  apj>lii"d  lightly,  as  they  always  should  be,  and  tlie  i»arts 
are  well  seen  to  afterwards,  it  is  hardly  possible  for  the  patient  to  do  badly.  Tlie 
great  danger,  in  nearly  all  cases,  so  far  as  the  safety  of  the  limb  is  concerned,  is 
during  the  first  week  ;  that  passed,  there  is  seldom  any  risk. 

In  most  fractures  of  the  long  bones  there  is  more  or  less  spasm,  jerking,  or  twitch- 
ing of  the  limli,  coining  on  within  the  first  ten  or  twelve  hours  after  the  accident, 
much  to  the  discondort  both  tif  the  part  and  system.  This  is  owing  partly  to  tbe 
pressure  and  irritatiiiii  produced  i>y  the  ends  of  the  fragments,  partly  to  the  inllatn- 
mation  of  the  muscles,  anti  is,  in  general,  easily  remedie<l  by  the  rectification  of  the 
dis|ilaeement,  aided  by  warm  applictitions  and  a  fidl  anodyne,  cither  alone  or  in  uiiiou 
with  camphor  an<l  tartar  emetic.  Ilelief  often  follows  in  a  jxHinliarly  happy  manner 
the  hypodennie  introduction  of  morphia.  The  worst  forms  of  this  eomi>laiut  are 
met  with  iu  nervous,  irritable  persons,  in  whom  it  occasionally  persisU^  with  great 
obstinacy,  despite  our  remedies,  for  a  number  of  days,  much  to  the  annoyaiico  of  til 
concerned. 

Iu  fracturesof  the  thigh  and  leg,  especially  the  latter,  the  lindi  must  be  careftillj' 
protected  from  the  pressure  of  the  be«lclothe«,  by  tneans  of 
n  contrivance,  such  as  that  exhibited  in  fig.  387.  It  consist* 
of  two  pieces  of  wood  connected  by  several  semicircles  of 
hoop,  or  wire,  attached  by  a  longitudinal  piece. 

In  fracture  of  the  superior  extremity,  the  patient  is  often 
able  to  walk  about  immediately  after  the  accident,  taking 
out-door  exercise,  and,  jierhaps,  even  attending  to  businesi. 
But  it  is  very  ditferent  when  he  has  a  broken  leg  or  thigh. 
ITere,  as  a  general  rule,  he  is  obliged  to  remain  rrcuml»cnl, 
often  for  a  most  unreasonable  time,  until,  it  may  be,  he  is 


Fig.  387. 
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liedridden,  and  worn  out  with  suireriiij^.  TliiM  is  wrong.  Snoh  n  case  demanuls  an 
inimodijite  cluingf  of  trealnunit.  'riie  startSied  bandage  is  sulistitiiu  d  fur  tlie  pre- 
vious dressings,  and  tlie  palient  is  sent  out  into  the  open  air  (»[ion  irntuhi's.  rroriipt 
anieudwent  follows;  the  gLMieral  he-allli  rapidly  improves,  nn<l  the  process  of  repair, 
having  received  a  new  impulse,  steadily  advances  to  coinplvlioii. 

As  fractures  are  constantly  liablu  to  be  fuUoweil  by  weaknosa  and  stilfness  of  the 
limb,  the  rule  is  to  move  the  joint  nearest  the  injury  as  soon  as  the  union  is  snfti- 
citMitly  advanced  to  jiredude  the  possibility  of  disjilacing  the  fragments  or  inler^ 
rupting  the  consolidating  process.  This  constitutes  what  is  culled  passive  motion,  a 
most  important  element  iti  the  management  of  this  class  of  lesions.  It  should  not 
be  commenced,  aa  a  general  rule,  before  the  end  of  the  third  week,  .ind  should  be 
repealed  once  .a  day,  or  every  other  day,  according  to  circuinstauces ;  it  should  be 
very  gentle  at  first,  and  be  jiiadually  iurrease<l  until  the  limb  has  completely  rei:aiued 
its  normal  functions.  Duriiiii  its  perfurmanee  the  jiarts  are  properly  supported  by 
assistants,  aiut  the  (Ircssiuijjs  are  reapplied  the  moment  it  is  over.  The  restoration 
of  lost  fuuctioa  will  be  greatly  promoted  ]iy  frequent  ablutions  with  warm  water  aud 
soap,  followed  by  frictions  with  some  sorbefacieut  lotion,  as  spirit  of  camphor,  soap 
liniment,  or  weak  soluti«ni9  of  iodine. 

As  soon  as  the  callus  lins  nctpnred  sufficient  firmness  to  sustain  the  ends  of  the 
broken  bone,  liie  splints  and  bandages  are  cither  discontinued,  or  applied  more 
loosely,  the  ol»jeet  now  being  merely  to  keep  the  parts  at  rest  until  the  u«ion  is  per- 
fectly consolidated.  In  fraciures  of  the  inferior  extremity,  some  days  should  usn;tlly 
elapse  before  the  patient  is  jdlovved  to  rise,  or  hear  any  weight  upon  the  aliectod  lindj ; 
llie  new  bone  is  still  weak,  no  definitive  callus  jjas  yet  formed,  and  the  indi\Hdunl, 
awkward  from  long  disuse  of  his  joints,  is  liable  to  fall  from  the  slightest  accident. 
These  precautions  are  so  extremely  important  that  they  should  always  receive  the 
iiiOBt  scrupulous  attention. 

Immovable  Appar{i[ii.<. — The  Jreatmont  of  fractures  of  the  extremities  may  often 
be  advantageously  c( inducted  witli  the  immovable  apparatus,  a  most  coinfortaljle  and 
time-saving  expedient.  Wlieii  this  method  of  treatment  was  first  announced,  in  1S34, 
by  Dr.  Seutin,  of  Brussels,  it  was  almost  unlvei-sally  regarded  with  suspicion,  and 
even  now,  after  the  numerous  trials  that  have  been  made  with  it  in  diHVrent  ijiirts  of 
tlie  world,  it  is  questionable  whether  it  is  receiving  the  attention  it  merits.  Many 
practitioners  arc  afraid  ibat  the  apparatus  may  do  mischief;  other-;  feel  incompetent 
to  apply  it  pro|)erly  ;  wldle  a  third,  and,  ]jerha]>s.  tlKi  mtist  numerous  class  of  all, 
reject  it  on  account  of  the  supposed  trouble  alteiuling  its  use.  t^ueb  objections  are 
altogelhcr  frivolous.  The  accumulated  experieuue  of  the  profession  during  the  hist 
twenty-hve  years  is  sufficient  to  coDvijjcc  any  one,  even  the  most  scepticid,  of  the 
safety  and  utility  of  this  mode  of  dressing  fractured  limbs.  It  is  not,  of  course,  ap- 
jdicable  to  all  cases  ;  but,  if  proper  judgment  is  exercised  in  their  selection,  there  arc 
few  in  which,  in  sorne  stage  or  other  of  tlieir  progress,  it  will  not  lie  lieiiefieial.  I 
am  myself  averse  to  the  early  use  of  the  immovable  apparatus,  convinced  that  the 
safest  plan  always  is  to  wait  until  there  is  com|>letc  snbsiilence  of  the  resulting 
hiflammation  and  swelling.  From  ten  rlays  to  a  fortnight  is  a  good  average  period 
for  the  eommenremeut  of  its  application;  emjitoyed  earlier,  it  maj' induce  undue 
compression,  and  thus  compel  removal.  1  would,  tlien,  have  an  eye  to  time  and  cir- 
cumstances ;  avoiding  premature  interference,  on  the  one  band,  and  too  long  delay, 
on  the  other. 

The  immovable  apparatus  may  be  [irepured  with  various  substanpea,  all  of  them 
possessing  more  or  less,  tliough  not  equal,  merit.  Cow]>or,  an  Knglish  surgeon, 
employed  eompiesses  and  bandages,  saturated  with  a  mixture  of  the  albitmioous 
part  of  eggs  nud  wheat  tlonr,  which  wns  replaced  by  Lawrence  by  powdered  chalk. 
Seutin  was  the  first  to  reconnncn<l  starch;  YeliR'au  used  dextrine;  Smee  prefers 
gum  ar.'ibie  and  whiting.  (Jutn  shellac  and  glue  have  also  been  highly  lauded  ;  miu-h 
has  been  said  in  convuieudutiou  of  the  plaster  of  Paris  bandage;  and  of  late  parallin, 
silicate  of  soda,  and  silicate  <if  polassa  have  been  nnieh  employed.  All  these  various 
articles  possess  tlie  advantage  of  cheapness,  and  of  being  easily  prepared,  applieil,  and 
removed,  as  well  as  being  always  easily-  procurable. 

The  apparatus  of  Smee,  called  the  moulding  I tthlef/is  also  an  excellent  contrivance, 
nowise  interior  Ut  the  stiff  itandage,  and  but  little,  if  any,  more  expensive.  It  consists 
of  two  layers  of  coarse,  old  sheeting,  cemented  together  by  means  of  a  thick  paste 
luadu  by  rubbing  very  finely  powdered  whiling  with  oiucilage  of  gum  arable.     The 


sheetiag  Boon  dries,  without  shrinking,  into  a  Iiafd,  flrni  subsLance,  which,  with  lb 
aid  of  a  sponge  and  hot  water,  may  aflerwartls  he  accurately  moulded  to  the  (h^J 
tured  limb,  and  worn  with  grtat  comfort  and  efficiency. 

Dr.  R.  O  Cowling,  of  Louisville,  erai)loys  thick  Manila  paper,  cut  into  strips  from 
one  to  two  inches  in  width,  and  of  suitable  length,  stiffened  with  si-arcli,  and  applwyl, 
first  circularly,  and  then  longitudinally  and  spirally,  from  six  to  eight  layers  tumWj 
sufficing  to  form  a  firm,  solid  case  for  the  limb.  The  substance  is  particularljr  adaftied 
to  the  treatment  of  fractures  of  the  lower  extremity. 

Dextrine  possesses  remarkably  glutinous  and  adhesive  properties,  and  genenllj 
dries  in  one-sixth  of  the  lime  tlml  starch  does.    The  only  objection  to  it  i*  the  yrtal 
difficulty  of  removing  it.     It  is  converteil  into  a  piist*;  of  tlic  consistence  of  Ifc 
molasses,  with  eqtial  parts  of  water  and  camphorated  spirit,  the  latter  being  allowi 
to  soak  in  well  before  adding  the  former. 

Planter  of  Pan'g,  originally  employed  by  the  Moors  of  Spain,  was  first 
mended  as  a  scientific  dressing  in  the  treatment  of  fractures  by  Professor  Kliijrc.  * 
Berlin,  in  1820,  although  it  had  been  previousij'  used  by  Hendrikes,  of  Gronin^ 
The  bandage  is  pre|jare<l  by  rubbing  the  dry  plaster  thoroughly  into  the  mealies  * 
a  thick,  coarse  muslin  roller,  which,  if  not  required  for  immediate  use,  is  then  loose 
wound,  and  kept  in  a  dry  place  until  needed,  when  it  is  soaked  for  a  few  minutes 
water.    The  limb,  carefully  enveloi)ed  in  flannel,  wadding,  or  old  linen,  is  surround^ 
with  the  bandage  in  the  usual  manner,  from  three  to  four  layers  generally  sulSeii 
for  the  pur|>ose.     If,  when  the  application  is  completed,  the  dressing  is  not  III 
enough,  a  mixture  of  plaster  and  water,  of  cream-like  consistence,  may  be  riil'N 
on  with  the  fingers  untU  the  surCace  presents  a  smoothl}-  polishe<l  appearance,   d 
however,  must  be  taken  not  to  apply  it  too  freely,  otherwise  it  will  make  the  dr 
ing  too  brittle  for  comfort  and  u.sefulness.     No  splints  need   be  employed,  as 
additional  support  that  maj-  be  required  may  readily  be  supplied  by  folded  clot 
saturated  with  the  plaster,  and  stretched  along  the  limb.     Exlen.sion  an<l  count 
extension  should  always  Ix?  maintaino<l  by  assistants  until  the  bandage  is  sufllcicDt 
solidified  to  prevent  displacement  of  the  fragments,  as  it  commonly  will  be  in  from 
ten  to  fifteen  minutes,  although  it  will  not  l)e  perfectly  dry  imder  several  hours. 

The  great  advantages  of  this  dressing  are,  the  rapidity  with  which  it  dries  ami 
adapts  itself  to  the  parts,  and  the  fact  that  it  forms  an  unusually  firm,  hard  c.asin?. 
which  permits  the  limb  Co  be  handled  and  moved  with  great  ease  during  any  Ir.nus- 
portation  that  may  be  necessary  to  i)lace  the  patient  in  more  suitable  quarters. 

The  chalk  and  gum  bandage  forms  an  excellent  substitute  for  the  gyjisum  aiul 
starch  bandage.     It  is  prepared  in  the  same  manner  as  the  latter,  over  which  it 
possesses  the  advantage  of  more  rapid  desiccation  and  of  greater  strength,  so  n<*  to 
render  a  resort  to  strips  of  pasteboard   rarely  necessary.     The  adhesive  U)' 
consists  of  equal  parts  of  precipitatetl  chalk  and  gum  arable,  made  into  a  si: 
consistence  with  boiling  water. 

Paraffin  is  an  excellent  article  for  making  an  immovable  apparatus,  stronf 

icommended  by  ^tartin  and  Tail,  of  London.  After  being  thoroughly  melted, 
%nbstance  is  partially  cooled,  to  render  it  more  viscid,  when  it  is  rubbed  freely 
the  meshes  of  the  bandage  with  a  coarse  paint-brush,  fr)rming  thus  a  very  neat.  Ms 
dressing,  perfectly  impermeable  to  water,  pus,  and  other  fluids,  and,  therefore,  adr 
rably  a<laptcd  to  the  treatment  tif  compound  fractures,  and  also  to  sim|de  fractures 
in  young  children,  in  whom  the  ordinary  contrivances  soon  become  soiled  with  the 
natural  excretions. 

The  ijlne  dreii>>ing,  so  highly  commended  by  Pr.  Hamon,  is  prepared  by  rubMng 
into  the  bandage  warm  glue,  diluted  iinraediately  before  it  is  used  witli  a  fifth  piirt 
of  its  bulk  of  alcohol,  to  promote  desiccation.  The  mixture,  applied  in  the  njsnal 
manner,  soon  begins  to  harden,  althougii  it  does  not  liecome  |)erfectly  dry  unflel_ 
several  hours.  From  two  to  four  layers  of  bandage,  with  one  of  wailding  next  to  i 
limb,  DHiially  suffice.  If  additional  strength  be  required,  fresh  strips  of  linen  m^ 
be  i;bn>d  on  without  changing  the  original  dressing,  which  may  generally  be  retain 

L until  the  fracture  is  consolidated.  The  band.ige,  when  perfectly  dry,  may,  if  nee 
sary,  l>e  slit  open  in  its  entire  length,  and  then  secured  with  an  ordinary'  roller; 
instead  of  this,  a  piece  may  be  cut  out  in  front,  and  the  eilges,  furuiabed  with  e| 
lets,  may  be  laced  after  the  fashion  of  a  boot 
A  saturated  solution  of  siUcatt'  of  soda,  applied  with  a  brush,  is  an  excellent  si 
stance  for  confining  the  turns  of  a  bandage  and  forming  an  immovable  u]ipanil( 
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It  dries  very  rapidly,  does  not  irritate  tlie  skin,  is  easily  prociired,  and  is,  n  ilhal, 
Very  cheap.     Silicate  of  potassa  is  equally  guotl  for  thv  pnrpose. 

The  elarv/i  bandage^  at  [ircsent  ao  generally  t'injttoyed  hotli  in  this  cinintiy  ami  in 
Europe,  is  thus  applied: — lSu])[i'Osing  the  k>g  to  be  the  part  injureil,  the  tirsl  thing  to 
be  done  is  to  procure  a  pint  of  starch,  without  any  iunj[is,  a  luitidle  of  wadiliug, 
Bcveral  long  rollers,  two  light  liiiider'a  Itoanl  .s]»liiit8,  and  au  apparatus  for  umintnhu 
iug  extension  and  countcr-wxtcnsion  nntil  the  dres^tiiig  is  [jerfectly  dry.  The  iVng- 
tueut^  being  accurately  adjusted,  the  lindi  is  8itrcouinied,  in  its  entire  lengtli,  IVoni 
the  toes  to  within  an  inch  and  a  halt"  of  tlic  knee,  with  two  lajers  of  wadding,  iu 
onler  lo  protect  it.s  bony  pioiiiiueuces  fr^nn  the  pressure  of  the  bandage.  Special 
pait)8,  moreover,  are  taken  lo  lill  up  the  hollows  on  each  side  l>etwecn  the  ankle  and 
the  teudo  Achillis.  A  wet  roller  is  now  applied  from  below  up  in  tlie  usual  manner, 
care  being  taken  not  to  uuike  the  reverses  over  iLe  edge  of  the  tibiii,  lest  they  should 
occasion  unpleasant,  if  not  injurious,  compression.  A  layer  of  starch  is  next  ])Ut 
on,  either  with  the  bare  hands  or  with  a  pniut-brush,  aud  well  rubbed  into  the  ineshes 
of  the  cloth.  Resuming  the  roller,  it  is  now  carried  down  tlie  limb  as  far  as  ita 
extremity,  when  tlie  starcli  is  ngiiin  applied,  and  so  on  until  three  layers  have  been 
formed.  Two  splints,  made  of  biiuler's  board,  not  tno  thick  or  heiivy,  and  accu- 
rately shajjcil  to  liic  foot  and  li-g,  are  steeped  in  hot  water,  and.  being  cnrtfully 
moulded  to  the  parts,  are  secured  with  another  roller,  also  thoroughly  sivtuntled  and 
tovered  with  starch.  Pin:d]y,  the  dressing  is  comjileted  by  the  njiplicalioti  of  n  dry 
bandage.  If  the  fracture  is  a  very  simple  one,  uiiaUcnded  with  any  dt.-?positioJi  to 
displacement,  as  often  bapjicns  when  tlie  tibia  alone  is  broken,  the  lindi  is  simidy 
placed  in  an  easy  position  upon  a  pillow  arranged  in  the  form  of  an  incliiierl  phuie, 
or  in  an  ordinary  fractitre-hos;  otherwise  it  will  be  necessary  to  use  the  n]>jiaratU8 
of  l^esault,  as  modified  by  Physick,  or  some  simitar  contrivance,  in  order  to  keep 
lip  extension  and  coonter-cxtension  until  the  bandage  is  completely  diied  ;  an  event 
wliich  seldom  happens  before  the  expiration  of  ihirty,  thirty-six.  or  forty  hours,  even 
in  ver^-  hot  weather,  as  the  evaporation  alway8  proceeds  with  dilllcnlty.  The  desic- 
cation, however,  may  often  lie  luaterially  ex|K-ilitcil  hy  artificial  means,  especially  b^- 
warm  sand-bags  stretched  along  the  sides  of  tlie  limb. 

When  the  ap|»aratus  is  perfectly  dry,  it  forms  an  immovable  case  for  the  limb, 
making  cqunble  and  luiiform  pressure  thri>ughont,  and  maintaining  the  fragments 
of  the  broken  bone  accurately  in  apposition.  If  the  parts  feel  entiicJy  cfpiufortal>lc, 
the  patient  may  now  sit  up  in  bed  or  on  n  chair,  or  he  may  even  wiilk  about  on 
crutches,  the  leg  being  proiieriy  siijiported  in  a  sling.  Generally,  however,  it  will  l>e 
fouml  thill  there  is  for  a  day  or  two  a  sense  of  soreness,  with,  perhaps,  some  degree 
of  throbbing,  inviting  recunil>ency  rather  than  the  erect  [»osture.  If  the  apfiaratus 
causes  marked  discomfort,  by  Itearing  unequally  ujton  any  |iortion  of  the  limli,  or  if 
throbbing  and  sweltiug  arise,  it  must  immediately  be  removed.  For  this  purpose  it 
should  lie  slit  up  along  the  outer  side  of  the  limb,  about  an  inch  or  an  inch  and  a 
half  cxlernal  to  the  ciest  of  the  tibia, 

with   iSeutin's  ecissors,  represcnteil    iu  F^S-  388.  

fig.  3H8.  The  limb  ln'ing  pi'0]terly  suj.*- 
ported  by  an  assistaul,  the  hardened 
shell  is  gently  ijccUmI  off  from  its  sur- 
face, which  IS  then  caiefully  sponged 
with  alcohol  ami  biudauum,  or  spirit 
of  camphor,  when  the  apparatus  is  im- 
mediately reapplied  with  the  aid  of  a  Santtn'e  B«i«si»s. 
roller.     Thus,  liy  simply  renjoving  the 

bandage  from  time  to  time,  an  opportunity  is  afforded  of  inspecting  the  limb,  and 
ascertaining  its  precise  coirdilion,  not  only  at  the  seat  of  fnictn re,  but  everywhere 
else.  When  the  patient  is  able  to  move  about  on  crutches,  the  limli  should  be  care- 
fully supported  in  a  sling,  arranged  in  the  manner  represeuteil  in  fig.  3>>9. 

When  tlie  fracture  is  seate<i  hiirli  up  in  tiie  leg,  the  apparatus  should  extend  a 
short  distance  above  the  knee,  as  it  is  then  a  matter  of  great  moment  to  keep  the 
joint  in  as  passive  a  condition  as  iiossible.  In  com[)ouud  fracture,  attended  with 
discharge,  a  Imle  should  be  cut  in  tlie  ajtparatus  oii|»o*jite  the  wound,  60  as  to  admit 
of  the  necessary  drainage,  as  shown  in  f.g.  3'.>0. 

Great  care  sliould  be  taken  that  the  edges  of  the  splints  do  not  produce  nny  inju- 
rious compression;  to  obviate  this,  it  is  usually  recommended  that  they  should  lie 
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torn  insteail  of  ln?iui;  I'ut,  it  'luiiig  allcge<!  that,  wlicii  thus  lreatt.'f1,  they  will  \v  mu 
less  likt'ly  lu  fi-enti.'  luiscliit-f.     My  i.xiM.'nt'in.e,  however,  is  thai  this  is  ni»t  the  f» 
nn<l  1,  t!n.*ieforc,  invariably  I'l'vcl  tlie  inner  edges  with  a  etont  knil'e,  thereby  eH 
ually  jircventing  all  risk  of  tins  kintl. 


Fig.  388. 


Fig.  390. 


A 


~\\ 


d. 


Vnclatt  of  tlis  Thigh,  dona  up  in  BUrch  BAQd»f(«. 


DreMlof  la  Cnmpoaod  Fraciur^  of  ll>e  Lf 


It  is  impossible,  also,  to  bestniv  too  tnncli  attention  upon  the  Itand.Tffe;  the  csre* 

ncgiigenec  with  wliich  tliis  is  npjtlied  will  make  all  the  difference  in   the  rcsull, 
as  it  res[veits  tlic  jiatient's  e(»nil'ort  niul  the  character  of  the  cure. 

Of  all  the  articles  u-seil  in  tiie  preparation   of  tlie  itnmovaMe  apparatus,  I  ^vc 
decieled   ])reference   to  the  silicate  fif  soda,  as  it  not   only  possesses  everA'  qiiali^ 
rcfinisite  for  sncii  a  contrivance,  but  the  groat  additional  advantage  of  rapid  des 
cation   and  facility  of  a|)plication  and   removal.     The  plaster  of  I*arifl  dressing 
chiefly  applicalile  to  fractures  of  the  lower  extremity,  where  it  answers  a  most  exit 
lent  pnrpose ;  while  the  paraflin  bandage,  frnm  its  imi>ernieability  to  fluids,  is  p 
liarly  adapted  to  injnries  of  this  kiiul  attcmled  with  discharge.     The  starch  hnnda 
is  always  tronblesonie,  dries  slowly,  even  w  ith  the  aid  <>r  artificial  heat,  and,  unle 
the  greatest  possible  care  be  taken,  is  liable  m  premature  derangement,  necexsitntil 
occasional  renewal,  at  a  time,  perhaps,  when  interference  ndglit  be  prejudicial  to 
reparative  process.     The  glne  dressing  has  not  been  extenaivelj^  enough  emuloyodl 
enable  us  to  form  a  correct  estimate  of  its  value. 


3.   COMPLICATED  F&ACTliRES. 

The  only  class  of  fractures,  besides  tlie  simple,  which  deserves  to  bo  oonsldef 
under  n  tlistinct  head,  is  the  cnm|)licat«d,  as  it  is  eas}- to  comprise  under  this  denoil 
nation  every  form  of  accident  that  can  possibly  arise  either  at  the  moment  of 
injury,  or   dniing  the   jirogross  of  the  treatment.     The  most  important  topics 
tpiirinu  aitenlioji  are  wounds,  hemorrhage,  dislocation,  comminntion  of  bone,  excessi 
laceration  of  the  soft  ])arls,  erysipelas,  pyemia,  and,  lastly,  tetanus. 

romplicatcd  fractures  may  be  oblique,  transverse,  or  longitudina?,  the  frciiiiei 
of  their  oeciirrence  being  in  the  order  here  enumerated.     They  are  always  caused 
mechanical  violence,  ns  gunshot,  falls  from  a  great  height,  severe  blows,  or  the 
sage  of  the  whet-l  of  n  carriage,  wagon,  or  railway  ear.     Complicated  fractures  fra 
the  latter  cause  are  very  comrnoii.  and  are  a  frernienl  source  of  loss  of  liiub  and  111 
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Tlie  symptoms  of  this  variety  of  frattnre  are,  like  those  of  simple  fcactnro,  some- 
times extremely  obscure,  requiring  great  care  and  skill  on  the  part  of  t lie  surgeon  t*i 
determine  tlieir  character,  hi  general,  however,  they  are  sittlieieiitly  well  marke<l  to 
enable  liim  to  distlnjiuish  them  from  siieli  as  attend  other  aceideiits,  cspeeially  if  the 
imrts  can  !«;  thoroughly  examined  bifure  the  supervention  of  nitieh  swelling.  There 
are  UHiially  greater  pain  and  sljoek  than  in  an  ordinary  fraeture,  the  resnlting  inflara- 
rontton  is  more  severe,  and  tliere  is  grealer  ri.-<k  of  violent  secondary  cttects,  as  erysi- 
pelas, gangrene,  eopions  .sii|>[)uration,  neerosis,  ctiries,  prostration,  hectic  irritation, 
ami  tetanus.  In  faet.eomplicateil  fnictiires  are  among  tlie  most  serious  oeeurrenecs 
that  are  met  with  in  praetiic,  being  alike  perplexing  ti>  the  surgeon  and  dangeriKiH  to 
the  patient;  demanding  the  nicest  judgment  and  skill  for  tlieir  siiceessfdl  mainige- 
raeni,  ami  entailing,  not  iiufreciuently,  the  greatest  possible  sutfering,  horrible  delbr- 
mity,  anil  loss  of  limb,  if  n<»t  also  of  life.  It  may  be  stated,  as  n  general  ride,  I  hat 
eompliealed  fi:ietnrcs  of  the  lower  extremity  are  more  dangerous  and  diflienlt  of 
management,  as  well  as  more  liable  to  l>e  followed  by  tUstortion  and  permanent 
lameness,  than  those  of  the  superior. 

The  process  f>f  repair  in  eomplicated  fraeture  prooeeds  on  the  same  principle  t\s 
in  the  simple  form  of  the  lesion,  only  that  it  is  usnally  more  tedious,  nnd  that  it  is 
attended  with  a  larger  quantity  of  callus.  \\''hen  there  is  a  wound  in  the  soft  [)arts, 
the  union  is  generally  etlcctcd  through  the  medium  of  granulations,  which,  arising 
from  the  ends  of  the  fragment«i,  ultimately  assume  the  ossific  dispnsition,  and  llois 
fonn  the  connecting  link  between  them. 

Tlie  ^rr'o/»it';)(  of  this  form  of  fi-acture  varies  according  to  the  circumstances  of 
the  rase,  or  the  nature  ntid  severity  of  the  complication.  When  the  ease  is  com|»li- 
catcd  with  a  wonnd  in  the  soft  parts,  constituting  what  is  nsually  called  a  foinpnuntl 
fracture,  as  in  fig.  .Sftl,  and  the  limlv  is  deemed  capable  of  preservation,  the  first  and 
most  important  consideration  is  the  reduction  of  the  fracture.    This  may  generally  be 

Fig.  3fH. 
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lone  by  putting  the  limb  in  the  most  favorable  position  for  relaxing  its  muscles,  and 
by  well-directed  and  gentle  ellorts  at  extension  ttnd  conriter-extension,  along  with 
proper  mani]inl!itioii,  es[)eeially  if  the  fracture  is  transverse,  and  the  opening  large; 
imt  if  it  is  oblique,  and  there  is  a  projection  of  one  or  botti  ends  of  l!ie  fragments, 
Ihey  occasionally  fait,  and  compel  us  to  resort  to  other  measures.  Under  such  cir- 
cumstances, the  soft  parts  which  seem  to  gird  or  bind  the  bone,  and  prevent  it  from 
yielding,  should  bo  carefully  divided,  wlien  a  renewed  attem|)t  at  reduetiou  will 
prob.-ibly  be  successfnl.  Should  every  reasonable  effort  of  the  kind,  however,  [irove 
fruitless,  then,  instead  of  leaving  the  bone  in  its  exposed  situation,  where  it  would 
l>e  sure  to  die,  the  proper  plan  will  be  to  cut  away  n  portion  of  it,  especially  if  it 
terminate  in  a  very  long  and  narrow  point,  care  being  taken  to  retain  as  mneh  as 
possible  of  the  periosteum. 

Whatever  may  be  the  character  of  the  wound,  its  edges  should  be  carefully-  ap- 
proximated by  suture  and  plaster,  aided  by  collodion  to  exclude  the  air:  or,  instead 
of  tliis,  the  wound  may  be  covered  with  a  light  compress  wet  with  blood,  and  sup- 
ported by  a  bandage.  In  thi>  way,  a  compound  fracture  may  occasionally  be  speeilily 
converteil  into  a  simple  one,  nuion  sometimes  occurring  in  a  few  days.  To  facilitate 
cleanliness  and  the  a)*pli<>ation  of  the  dressings  a  bracketed  s})lint  must  Ijc  used,  one 
of  the  best  of  whicli  is  that  of  Dr.  Packard,  described  in  a  future  p.ige. 
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Mr.  Lister,  of  EJmbuigh,  in  compound  ft-actures,  always  injects  the  wound  rm 
thoroughly,  iis  a  preliuiiuary  measure,  wiih  a  sulutioii  of  carbolic  acid,  in  th»-  proij-.r- 
tiou  of  one  part,  to  twenty  of  water,  the  object  Leing  the  prevention  of  suppuration 
by  destroying  tlie  gerras  which,  he  alleges,  conslaully  float  about   in   the  air,  ami 
which,  if  permitted  to  enter  the  wound,  invariabh-  interfere  more  or  less  with  Xhv 
reparative  process.     Alter  the  wound  bas  been  well  cleaned  and  all  fluid  remove*!, 
the  edges  are  adjusted  iu  the  usual  manner,  tiud  the  surface  is  covered  with  a  "  inv 
tuetive,"  consisting  of  a  piece  of  oiled  silk  coated  with  a  thin  la^'er  of  a  comjn."^iti m 
of  dextrine,  starch,  and  carbolic  acid,  the  latter  being  of  the  same  strength  a«  thai 
thrown  into  the  wound.     To  complete  this  antiseptic  dressing,  tbe  part  is  surromidt-<l 
wilh  lac  plaster.     The  subsequent  uiauugemcnt  is  conducted  upon  general  priiv  • 
the  dressing  being  renewed  as  often  as  may  be  necessary,  on  account  of  tli 
cliargea,  under  a  spray  of  a  weak  solution  of  carbolic  acid  ooutinually  playing  ujion 
the  i>.irt,  to  prevent  the  ingress  of  air  and  germs. 

Whether  carbolic  acid,  apail  frtmi  the  other  means,  recommended  b^'  Professor 
Lister,  is  really  of  any  beneflt  in  the  treatment  of  these  injuries  is  gtill  a  mool»?<i 
question.     The  rapidit}- with  which  wounds  placed  in  tlie  condition  of  subcutnneou* 
wounds  by  the  exclusion  of  the  air  heal,  has  lung  been  familiar  to  surgeons.    In  In<lii 
oil  is  extensively  used  for  this  purpose;  and  1  have  myself  for  many  years  employe 
this  substance  as  a  favorite  dressing  in  all  wounds  made  with  the  knife,  as  well  aa 
fresh  accidental  ones.     Sir  Astley  Cooj^r  was  in  the  habit  of  treating  all  com|»ou« 
fractures  and  dislocations  wilh  |»k'ilgets  wet  with  tlie  patient's  blood,  and  conUn4 
by  means  of  the  bandage.     Mr.  Bennion,  a  Shropshire  surgeon,  enjoyctl,  as  we  a| 
told  by  Mr.  Adams,  of  London,  great  reputation  for  his  suecessfid  treatment  of  c<»« 
])uuiid  fractures,  accidents  of  freqiietit  occurrence  in  his  district,  hasetl  tipon  simit| 
piiiu-iples.     Ills  method  was,  first,  to  effect  tiiorongh  reduction  of  the  en<ls  of  ll 
fragments,  even,  if  necessary,  at  the  risk  of  great  force;  secondly,  to  clear  away  i 
efl'used  blood;  thirdly,  to  approximate  carefully  the  edges  of  the  wound;  fonrtli^ 
to  cover  tlie  jjarts  with  a  large  pledget  of  lint,  8aturate<l  with  compound  tincture  < 
benz<iin  ;  liftLly,  to  bandage  the  entire  limb,  and  support  it  with  a  well-fitting  Rplii 
sixthly,  to  put  the  patient  at  once  under  the  influence  of  opium,  maintained  for- 
considerable!  length  of  time;  and,  lastly,  to  retain  the  dressings  so  long  as  they 
not  cause  any  serious  disturbance,  evidently  on  the  principle  that  meddlesome  surg 
is  bad  surgeiy. 

The  opium  treatment  in  these  accidents  cannot  l>e  too  strongly  commended.   Mufl 
of  the  mischief  caused  by  them  is  dnnbtless  due  to  the  neglect  of  its  cmployoiel 
The  wound  should  Ijc  most  thoroughly  closetl  liy  suture  and   lint  wet  with   blot 
benzoin,  collodion,  or  Riehardson''s  styptic  colloid,  supportcil  by  an  oiled  compr 
and  A  roller,  extending  from  the  distal  portion  of  the  limb. 

The  lirmorrfuKje  in  complicated  fracture  may  lie  open  or  concealed,  acconliug  M 
there  is  a  woimuI  or  no  wound;  arterial  or  venous;  insignificant  or  copious.  In  the 
first  case,  the  bleeding  will  manifest  itself  in  the  usual  manner,  and  is  to  1h?  arresttd 
by  ligature,  acupressure,  or  compression  ;  in  the  second,  it  will  Ik;  indicated,  if  it  it 
at  all  considerable,  by  unusual  swelling,  attended  with  a  sense  of  fluctuation  or 
unusual  softness,  and  liy  more  or  less  discoloration  of  the  integtimeut.  If  the 
principal  arteiy  of  a  limb  has  been  severed,  there  will  be  an  absence  of  pulsation  in 
the  parts  below,  with  coldness  of  the  surface.  When  no  doubt  remains  concernine 
the  diugejosis  in  such  a  case,  the  main  trunk  of  the  vessel  is  exposol  some  di^'  ■' 
above  the  seat  of  fracture,  and  ligated  ;  or,  if  this  Ije  deemed  improper,  au  iiii  i  .■ 
is  made  through  the  bloody  tumor,  and,  its  contents  being  turned  out.  the  <iivide<l 
artery  is  sought  and  secured  above  and  l>elow  the  seat  of  injury.  This,  in  Gict.  i* 
ustitdly  the  ptefcrable  prorcdiire,  especially  as  there  must  fretjueiitly  lie  considerablfc 
uncertainty  whether  the  ellusion  is  arterial  or  venous;  a  circumstance  which,  |M'r- 
haps,  thus  leads  to  the  |)eri'orm:ince  of  a  most  serious  operation  in  a  case  where  one 
of  a  most  sim]ile  character  might  snlllce. 

The  formation  of  a  distinct  o/»f(//-/ft»in/ tumor  is  veiy  uncommon  in  injuries  of  thiif 
kind.  The  occurrence  is  <lenotcd  by  pulsation,  by  thrill,  and  by  a  sawing,  rasping,  or 
purring  noise,  by  circumscribed  enlargement,  and  by  the  other  usii.hI  concomitant-, 
jf  the  disease  do  not  disappear  spontaneously,  as  i»ccasional!y  happens,  an  atferni* 
must  be  made  to  efJ'ect  a  cure  by  compression,  cither  digital  or  mechanical;  ci.  .: 
tliis  fail,  I>v  ligation  of  the  olfected  artery. 

When  the  frnctnre  is  attended  with  a  dinlocation,  the  Case  necesaarily  assuiuca 
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■a  very  serious  character,  ns  it  may  give  rise,  esfiecially  if  the  joiiiL  iiivohcill  is  u  hirge 
one,  or  Ihf  bone  greatly  sliattcre<l,  to  the  tiTitstitm  of  i)riiiiarv  iunputatkui.  In  sut-h 
[Bii  event  the  most  exijerieiiced  surgeon  will  often  (iinl  it  dilllcult  to  eomu  to  a  i»rf>mpt 
aud  correct  decision.  The  prirKi{ial  circumstauct'S  wliieh  should  induce  him  to  make 
laii  attempt  to  save  the  liiidi  are,  the  integrity  of  the  patient's  liealth  at  (lie  time  of 
the  injury,  tog<>ther  with  a  knowledge  of  his  previous  baliils,  aii<)  Ihe  Kimplic-ity  of 
the  di!jh>catioo,  or  the  almost  total  absence  of  complicatton,  an  it  respects  tlie  nlU-rted 
Joint.  If,  on  the  other  hand,  the  dislooation  is  e'Uii[iotmd,  and  tlte  bone  is  badly 
iiroken,  at  the  same  time,  perhaps,  that  it  protrudes  at  ihe  artienlalion  ;  if  all  these 
(iojiiries  exist ;  or  if,  along  with  them,  serious  mischief  has  been  inflicted  upon  the 
.Bort  parts,  as  a  violent  contusion  of  the  skin  and  muscles,  or  the  laceration  of  ini- 
mort^int  vessels  or  nerves,  no  doubt  should  be  entertained  iv.specting  the  propriety 
fof  the  operation,  and  tlie  sooner  it  is  perfoiined  aller  the  occurrence  of  reaction  the 
'better  it  will  be  for  all  parties  concerned.  I  Itelieve  that  a  compound  fracture, 
extending  into  a  large  joint,  as  the  knee  or  ankle,  and  attende<l  with  extensive  ruji- 
turc  of  tlie  Jigaments,  mu.Hcles,  and  other  structures,  should  always,  as  a  general 
Tule,  be  treated  in  this  way.  It  is  true,  a  case  aiiparently  of  the  most  desperate 
cliaracter  occasionally  recovers,  but  such  a  consideration  should  not  have  too  much 
weight,  or  iniiuce  ns  to  neglect  a  measure  wbicli  is  sanctioned  not  less  by  reason 
than  by  experience. 

When  the  case  is  such  as  not  to  demand  amputation,  the  dislocation  should  always 
l»e  re<luced  before  an  attempt  is  made  to  adjust  the  fracture,  (ireal  diflicnlty  will 
Bonietiuies  attend  the  o]K'raltou,  but  this  may  usually  be  overcome  by  patience  and 
|)ersevcrance,  aided  by  the  means  furnished  by  modern  improven>ent,  the  lindj  at  the 
Beat  of  the  injmy  being  rendered  as  lirm  and  iuinmvable  as  jiussilile  by  splints  and 
bandages  until  the  object  is  nttained.  It  is  sheer  folly  to  postiione  the  rcdnetirm  of 
the  dislocation  until  the  bone  has  become  sufllciently  consolidated  to  enable  it  to 
bear  the  requisite  rnanijuilatinn  ;  one  of  two  things  would   be  almost  sure  to  hapiien 

F  such  a  case,  either  a  reproduction  of  the  fracture,  or  an  titter  failure  to  replace 
I  luxated  bono. 
The  most  common  causes  of  vommimtted  fracture  «re,  gunshot  vioienc*',  railway 
accidents,  falls  from  a  great  lieight,  and  the  i)nssage  of  the  wheel  of  a  carriage.  If 
the  bone  is  splintered  or  broken  into  several  pieces,  and  any  f>f  them  are  completely 
detached,  or  so  loose  as  to  render  their  reuiiii>n  im[)robnble,  all  such  frtigments 
fihonhi  be  carefully  removed  ;  after  which  the  edges  of  the  w  tniiul  are  gently  approxi- 
mated, and  kept  in  jK)sitif>n  by  sutures  and  adhesive  strips,  covered  with  collodion. 
The  limb,  surrounrled  by  the  bandage  of  .Scnttetns,  and  .su|tported  by  a])|iro])riate 
apparatus,  is  [ilaccd  in  an  easy  position,  and  care  is  taken  to  inoderato  intlanmiation 
by  the  usual  antiphlogistic  means.  If  the  wound  su]>purate.  it  must  be  covered 
with  an  emollient  poultice  or  warm  waterKlressing,  with  as  little  disturbance  as  pos- 
sible to  the  injured  bone. 

The  so-called  simple  fracture,  that  is,  a  fracture  without  wound,  is  sometiraea 
attended  with  a  shattered  and  comminuted  condition  at  the  bones,  imperilling  limb 
snd  life,  and  imperatively  demanding  amputation.  When  there  are  only  three  or 
four  fragments,  and  they  admit  of  accurate  mljustment,  such  an  operation  is  of 
course  not  to  l»e  thought  of,  ordinary  measures  generally  sniUcing  IVtr  a  good  cure. 

When  the  fracture  is  complicated  with  violent  eoudtnou  of  the  solt  structures,  the 
retentive  apparatus  slionld  be  aj^plied  rather  slackh",  and  the  i>arta  kept  constantly 
wet  with  cold  water,  or,  what  is  better,  a  strong  sohition  of  acetate  of  lead  and 
opium.  If  tbc  inflammation  run  high,  recourse  may  be  had,  if  the  patient  be  strong 
and  vigorous,  to  bleeding,  purgatives,  and  antimonials.  The  limb  is  carefidly 
watched,  in  order  that  protnpt  advantage  may  be  taken  of  any  change  as  soon  as  it 
arisei«. 

In  gunshot  fractures  of  the  bones  of  the  lower  extremities  attended  witli  great 
displacement,  Dr.  Benjamin  IlowanI,  of  New  York,  bus  on  several  occasions  cut 
down  upon  the  bone,  and  connected  the  ends  of  tbc  fragments  with  silver  wire.  How- 
far  such  a  procedure  may  l)e  judicious  or  proper,  future  ex|icrience  alone  can  deter- 
mine. Wlu'n  the  tendene}'  to  displacement  is  very  great,  or  camnit  be  controlled  hy 
the  ordinnry  measures.  I  should  think  very  well  of  it;  luit  few  cases  of  this  kind 
will  he  likely  to  occur  under  the  present  improved  system  of  treatment. 

In  eonse(|Mence  of  injury  sustained  by  the  skin,  either  at  thi'  time  of  the  accident, 
or  from   the  pressure  of  the  bandage,  the  cuticle  is  sometimes  raised   into  little 
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vesicles,  filled  with  a  thin,  limpid,  reddish,  or  3CII0W  fluid.  Such  an  occuireorr 
always  awftkeiis  anxiety  both  in  the  patient  and  practitioner.  esiKH-inily  if  he  n 
yomij^  and  iui-xperienced,  as  it  is  a])t  to  be  a.ssooiatt<l  with  the  idea  of  gnngirar. 
From  this,  however,  it  niaj*  always  be  easily  distinguished  hv  the  ahsencr  of 
Uvidilj',  severe  pain,  and  other  syniptoms  of  excessive  action.  The  proper  tn  r: 
consists  ill  puuctunng  t!ie  vesicles  with  a  fine  needle,  and  dnsting  the  siirfu' 
powdtired  zinc,  nnluss*  tlie  part  is  hot  and  inflamed,  when  water-dressing,  »injj>lc  01 
racdicatcil,  shoidd  lie  nsed. 

If  the  prineip.nl  artery,  vein,  or  nerve  of  a  limb  has  been  destroyed,  at  the  MB* 
time  that  there  is  extensive  liicemtion  of  the  soft  parts  aronud.the  ea8e  will  prolaMr 
retpiire  atnpiitiilinn,  especially  if  there  has  been  severe  shock  or  extensive  httitur- 
rh:ii;e,  with  ]>rcvious  derani;^ement  of  the  general  liealth.  Such  a  case  is,  at  all  evenis 
a  liad  one,  liable  to  be  Collowed  by  loss  of  limb,  if  not  al.no  of  life.  If,  on  the  olliir 
hand,  the  jiriocipal  artery  retains  its  iiiteg^rily  in  the  midst  of  the  torn  antl  brokm 
structnrcs,  and  tlie  patient  is  yonngf  and  vigorous,  although  he  mnj'  have  bled 
severely,  we  should  by  all  means  nuike  an  attempt  to  save  the  limb,  having  pre- 
vioMsly  explained  to  the  patient  nnd  his  friends  the  risk  which  such  an  under- 
taking involves.  Some  of  the  most  gratifying  results  that  reward  the  c:h. 
skill  of  the  practitioner  are  cases  of  fracture  ooniplicatcd  with  extensive  lac 
of  the  soft  stiiictures  and  comminution  of  the  bones.  I  have  several  times  kuc- 
ceeded  in  effecting  excellent  cures  when,  the  main  artery  I'eing  intact,  the  Umli 
hnuu:  merely  by  a  comparatively  small  quantity  of  skin  and  muscle,  and  when  I  I 
was  compelled  to  remove  a  numl'cr  of  pieces  of  bone,  or  even  saw  off  the  endsuf  ! 
the  fragments. 

A  fracture  comjilicated  with  anchylosis  of  a  neighboring  joint,  or  occurring  In  flip 
bones  of  a  slump,  must  be  manage<l  upon  the  same  principles  as  an  ordinary  frnrtiin', 
the  afiparatus  lieing  modified  to  meet  the  pecniiar  contingencies  of  the  ease.  A  frx-- 
ture  occurring  in  a  pai'alyzed  lihib  generally  unites  in  the  ordinary  time,  pro^n'lcl 
care  be  taken  not  to  make  undue  compression  during  the  .Hfter-lreatmcot,  lest  it 
interfere  with  the  nutrition  of  the  bone  and  the  formation  of  callus- 

Accidentii  aftfr  Complicated  Fra<hirt'i<. — The  most  common  and  important  acci- 
dents after  complicated  fractures  are  erysipelas,  cedema,  abscess,  gangrene,  &p.isiii. 
tetanus,  pj-emia,  delirium,  and  congestion  of  the  brain  and  lungs. 

Eri/sifieias  nsn:iUy  eomes  on  within  the  first  forty-eight  hours  after  the  occurrmr* 
of  tlie  injury.  The  liiscjise  is  most  liable  to  appear  in  persons  of  intemperate  h.iliit*. 
and  in  such  as  are  dyspeptic,  or  eurecbled  by  previous  suflering,  and  generally -tMs 
very  much  to  the  danger  of  the  Cfise,  perhaps  already  sndiciently  grave.  TtB  extent 
and  cotitinuance  will  depend  upon  various  circumstances,  which  will  readily  mn"/"! 
themselves  to  the  mind  of  the  reader.  The  treatment  is  conducted  uiwn  - 
principles,  the  main  reliance  being  upon  the  correction  of  the  secretions,  an-i  in- 
support  of  the  system,  by  fresh  air,  fpiinine.  iron,  milk  punch,  nutritions  food,  ami 
anodynes,  with  the  tojiical  npplication  of  dilute  tincture  of  iodine.  Scanficfltiriii'! 
and  incisions  are  not  omitted  in  the  event  of  great  tension,  or  tension  and  eup 
|)uration. 

Tlie  occurrence  of  (edema  is  sufllcientty  common  in  complicated  fractnres  of  oM, 
dihipidated  subjects,  and  is  l)est  remedied  by  tlie  bandage,  ai<led  by  epirituon* 
lotions,  tonics,  and  a  nutritious  diet.  Punctures  will  seldom  be  necessarj',  an't 
slioidd  always  be  employed  with  the  greatest  caution,  as  they  are  liable  to  be  fol- 
lowe<l  b}-  bad  sores  and  even  gangrene. 

AhKressei^,  ditfuse,  painful,  and  troublesome,  may  form  at  the  seat  of  the  frartnn-, 
or  in  its  immediate  vicinity.  In  either  case,  the  matter  should  be  speedily  evacu.it('<i; 
otherwise  it  may  not  only  cause  extensive  havoc  among  the  soft  parts,  but  cari» 
nn<i  necrosiA  of  the  ends  of  the  broken  bone,  with  risk  of  p3-emia  and  jjhlehitis, 

Oanyrcne  may  \\q  produced  by  injudicious  bandaging  obstructing  the  circulation, 
excessive  iiiflrunmation,  or  injury  of  tlie  main  artery,  vein,  or  nerve  of  the  :!* 
limtt.  The  occurrence  is  most  common  in  unhealthy  subjects  and  in  young  \ 
after  railway  and  othf-r  severe  .accidents,  and  often  makes  fatal  progress  Iteloit-  ii- 
presence  is  suspected  by  the  patient  or  his  attendant.  (Jreat  pain  in  the  part,  of  » 
smarting,  pungent,  or  burning  character,  accomyianied  witli  tliseoloralion  and  tiinit'- 
faction  in  the  distal  portion  of  the  limb,  should  always  excite  nlarrn  and  lend  ton 
thorough  exnmination.  Tight  Itandaging,  in  particular,  should  he  avoid<Kl  in  e»iiB- 
plicated  fractures,  especially  in  the  eariy  stages  of  the  treatment. 
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Gangn*ene  in  complic;ite«l  fnictnros  is  sonieliini's  protUued  by  excessive  compression 
of  the  8ofl  parts  by  extra vas:ite<l  blootl,  |»>uie«l  out  in  suuli  qiiiiutity  as  Lo  arrest  the 
circulation  in  tlie  princiiial  vcsselii  of  tlic  limb.  Such  au  oet-urrcnce  will  be  stilt 
more  likely  to  take  place  when  uii  iinpnrlaut  artery,  vein,  or  nerve  has  becu  seriously 
wou»»<le<.l.  The  treatment  must  bo  by  free  incision  aucl  evfienutioii  of  the  clottcl 
ltloo«l,  along  with  ligation  of  any  woumleJ  vessels  above  and  below  the  seat  of  the 
iujur}-.     Ainpntitliou  may  be  required  if  loorlidealion  has  takeu  plaee. 

Mere  embolism  may  possibly  soinelimes  give  rise  to  gaiif^iene  bclou-  the  seat  of 
IVueture,  the  Idood  e»):igulatiiig  in  tlie  pritiei|;al  vessels  from  the  otfoets  of  inllam- 
tnuti<jn  imUpeiidently  of  any  pressure  by  the  ends  of  the  fragments.  Sueh  nu 
event,  it  may  be  snj)posed,  would  be  more  liable  to  occur  in  a  eointninuted  fraeture, 
attended  with  great  contusion  and  laceration  of  the  soft  structures,  partially  devi- 
talizing the  blood. 

Severe  epajtm  frequently  attends  this  class  of  injuries,  luit  as  this  subject  has 
already  been  discusstKi  in  connection  with  simple  fractures,  nothing  furtlier  need  be 
said  respecting  it  here. 

Chorea  of  a  fractured  limb,  whether  existing  previoasly  to,  or  suijcrvening  after, 
the  ((ccurrence  of  the  injury,  constitutes  a  vcr}-  grave  complication,  seriously  inter- 
fering with  the  success  of  the  treatment.  Cii:d3beate  tonics,  bromide  of  potassium, 
and  anodynes,  along  with  a  properly  regnlatcil  diet,  afford  tlie  f>est  chance  of  i"elief. 
In  a  case  of  fracture  of  the  humerus,  coinj)licatcd  willi  chorea,  in  charge  of  Dr. 
William  limit,  of  tliis  city,  the  patient  died  on  the  tenth  day  from  the  ellects  of  the 
uncontrollable  spasms  of  the  limb. 

Pi/emia,  as  an  eft'ect  of  complicated  fracture,  is  uncommon,  at  least  in  private 
practice,  excejjt  when  the  accident  has  licen  caused  by  railway  injury,  the  bursting 
of  a  gun,  the  passage  of  the  wheel  of  a  wagon,  or  some  similar  violence.  It  is  dis- 
tingiiislied  by  its  usual  insidious  character,  and  generally  sets  in  from  the  fifth  to 
the  tenlli  day,  its  approaches  being  announced  by  violent  rigors,  alternating  with 
flushes  of  heat,  great  depression  of  the  system,  delirium,  and  excessive  restlessness. 
The  structures  which  are  most  apt  to  sull'er  are  the  lungs,  liver,  spleen,  joints,  and 
connective  tissue.  The  treatment  is  sup[)ortant  ami  alterant;  by  quinine,  iron, 
brandy,  and  nourishing  broths,  for  the  former;  liy  the  sulphites  of  soda  and  {lotnssa, 
in  moderately  large  and  |>in|ierly  sustained  doses,  for  the  latter.  In  general,  such 
cases  fare  badl}',  death  occurring  within  a  week  from  the  commencement  of  the  at- 
tack, despite  our  best  directed  etlorts- 

Tctariuif,  in  complicated  fraetiues,  is  most  liable  to  supervene  in  nervous,  irritable 

I)jeet6,  during  hot  weather,  although  it  ma}'  Jake  jilaee  at  any  season  of  the  year, 
well  as  in  every  description  of  imlividiials.  It  is  im  extreniely  formidable 
symptom,  which  should  be  promptly  met  l»y  the  removal  of  the  alfeeted  parts,  and 
by  large  quantities  of  anodyne  and  antispasmodic  renu'dies.  If  oecasioniiily  a  case 
is  cure<l  without  amputation,  it  forms  the  exception,  not  the  rule.  In  such  an  event, 
there  is  no  time  for  delay;  whatever  is  done  roust  be  done  tpiiukly  and  effectively, 
at  the  very  inception  of  the  disease,  before  there  is  any  decide<l  evidence  of  stiffness 
in  the  muscles  of  the  jaw. 

Traumatic  driirinm  is  aufBciently  frequent  after  these  accidents,  especially  in  old 
intemperate  persons,  and  should  be  treated  u|>on  the  principles  laid  down  in  a  pre- 
vions  chapter,  the  most  important  remedies  lK.'iug  bromide  of  potassium,  chloral, 
aconite,  and  opiates. 

Congestion  of  the  lungs  and  other  intern;d  firgana,  as  a  consequence  of  these 
injuries,  is  most  liable  to  occur  in  elderly  persons,  us  a  result  of  a  determination  of 
blood  either  from  actual  irritation  or  a  sluggish  condition  of  the  vessels  from  pro- 
tracted contjnemeut.  As  such  attacks  are  very  liable  to  prove  disastrous,  everything 
should  be  done  to  prevent  them,  by  getting  the  patient  as  speedily  as  possible  out 
upon  crutches  into  the  ojieii  air. 

Fractures  of  the  joints  are  frequently  complicated  with  sprains,  laceration  of  the 
ligaments,  detachment  of  portions  of  bone  and  earlilage,  and  extravasation  of  blood. 
The  inflammation  consequent  ufion  such  injuries  ••fTten  runs  very  high,  large  quantities 
of  synovial  fluid  are  liable  to  be  eirnsed,  and  the  swelling  in  the  surrounding  struc- 
tures is  iVeqiientlj'  ver^^  fxtensive.  A  severe  sprain  always  adds  greally  to  the  suf- 
fering, increasing  the  l*ain,  and  delaying  recovery.  In  many  cases  the  nutrition  of 
the  limb  is  seriously  im])aired,  the  nuiMcles  become  atrophied,  the  skin  is  cold  and 
discolored,  motion   is  impeded,  and  the  general  health  is  more  or  less  deranged. 
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Extensive  laceration  of  llu'  lij^amonts  is  frequently  followed  by  permanent  anck)'lo«is 
or  by  siicli  an  amount  nf  di.sni;;:iiiiz  iiioii  at'  the  proper  stnictures  of  the  joint  a>  to 
lead  to  tlie  necessity  of  ri'sevtiun  or  .•inipiUntion.     When  tUe  articular  exln'initv  r.f 
a  bone  is  severely  sliMtterod,  n  small  fra^jnicnt  is  sometimes  comidetely  detacliw!,  jui 
fullinLf  into  the  j'tiiil,  sets  n|)  violent,  if  not  destructive,  inflararoation.     A  y\<---< 
cariilatje,  however  uiiniite.  may  occasion   similar  effects.     Abscesses,  either  • 
scribed  or  dili'iibinl,  are  li:il>le  to  form  as  a  consequence  of  such  injuries,  soii. 
at  a  |M.'riod  quite  remote  from  tlieir  occurrence.     More  or  less  extensive  ext 
tion  of  blood  geiiernlly  takes  plnve  in  fractures  of  the  joints, both  into  their  ii 
•mm]  into  tilt'  siirronu'liiiy;  cellular  tiss^uc,  nut  only  obscuring  the  diagnosis,  I'l. 
ou><ly  im])c<ling  the  cure.  •• 

The  iirrri's,  like  the  bloodvessels,  often  suffer  severely  in  fractures,  sometinM  it 
the  moment  of  tht'  injury  from  couttiHioti,  lnoer;ition,or  com[)ressiou  by  .sharp  or  ilU- 
placed  jiieces  of  bone,  or  more  or  less  remotely  from  the  manner  in  whicli  ihev  nrc 
constricted  by  the  plasma  that  is  etfused  around  their  trunks  at  tiie  seat  of  the  > 
raiscliief,  Kxuberaut  callus  may  occasion  simihir  effects.  Whatever  the  c«u- 
be,  the  suffering  generally  manifests  itself  in  pain,  more  or  less  severe,  and  orten  of 
a  nenniliiic  character,  a  sense  t>f  niimbue'^s,  coldness  or  tingling,  gradual  wasting  of 
the  muKcles,  great  susceptibility  to  atmoypiieric  impressions,  dryness  and  rougluiesi 
of  tlic  skin,  superflcial  ulctrations,  the  loruvation  of  little  vesicles,  desquamation  of 
the  cuticle,  and  a  tendency  to  aiicliy]<^ni8  of  the  joints  near  the  seat  of  injury.  Some 
of  tliese  affections  are  remctUnblc,  yielding  ^'adually  to  sorliefacient  lotions,  the 
hot  aii<l  cold  douches,  and  vcratria  ointment;  ollicrs,  on  the  contrary,  obstinately  per- 
sist despite  the  bist  directed  efforts  of  the  surgeon.  Now  and  tlien  relief,  pMnijit 
Hiul  permanent,  follows  the  excision  of  a  portion  of  the  affected  nerve  ;  but  sueh  an 
operjitiini  should  not  be  undertiiken  witliout  irreat  «Ieliberatiou,  as  it  mi<Tht  occasion 
comiijfle  loss  of  fuiKlion,  if  not  gansfrene,  of  the  distal  part  of  the  limb. 

The  mu)<rh-i<  aiui  tendons  passinji  alotig  the  seat  of  fracture  often  sustain  serious 
injury,  in  the  first  insttuiee  from  the  dis[)laeed  extremities  of  the  fragments,  ft*elting 
ami  irritating  their  Hbres  ;  and,  nt  a  later  ]ieriod,  from  their  involvement  in  ibt 
callus,  which,  when  this  substance  is  unusually  abundant,  surrounds  and  compresscst 
them  in  such  a  manner  as  to  interfere  permanently  with  the  exercise  of  their  func- 
tions. 

Amputatinv. — The  cireumstances  which  are  likely  to  call  for  primary  amputation 
h.ive  already  been  casually  alluded  to,  and  it  may  now  Ix'  added  that  the  o|H'ratl 
slionld  always  he  perfrirmcd,  as  a  general  rule,  whenever,  along  with  a  yhatterfdj 
cctmminuted  couditiou  of  the  fractured  boiic,  there  is  extensive  laceration  of  the 
parts,  with  almost  total  dLsorgatiization  of  their  substance.  It  is  true,  as  was  hcl 
intimated,  that  apparerjtly  tlesperate  cases  arc  sometimes  cured,  rfntl  that  limbs, 
mashed  and  wounded  as  to  render  amputation  the  oulv  probable  chance  of  succn 
ai'c  now  and  then  siived.  But  it  is  e(pially  true  that  such  instances  are  extmoflv 
rare,  and  if  we  take  into  account  the  protracted  sufferings  of  the  patient,  and  the 
likelihood  that  he  wilt  ultimately  perish,  ttie  reasons  for  performing  immediate  Bni|m- 
tatiou  are.  to  use  the  hinguage  of  Mj*.  Percivall  I'otl,  "  vindicable  npon  every  priu- 
ci|)le  of  humanity  or  chirurgic  knowledge." 

It  is  not  uncfimmiui  to  meet  with  cases  in  which  the  fracture  is  mw//j/»?(?,  orin 
wliich  tlu>  lione  is  broken  at  several  points,  but  where  the  up[>cr  fracture  is  |»erfoctlr 
8im[)h',  and  perhaps  situated  iu  a  ])ortioii  of  the  iimb  vvhteh  it  is  desirable  to  jireser 
Hence  it  becomes  an  important  qucistion  how  the  surgoon  shotdd  act  iu  such 
event.  To  my  mind,  the  subject  is  a  very  pinin  one.  If  it  is  really  important 
save  tlie  broken  Ihuic  beyond  l\w  ]»art  that  must  necessarily  come  off,  in  onlerl 
make  a  longer  and  better  stmn]),  there  can  certainly  be  no  objection  to  such  a  roi 
provided,  however,  that  the  t^roximal  fracture  is  perfectly  simple  in  itself,  anil 
there  is  no  serious  lesion  of  the  soft  structures,  endangering  limb  and  life  bv 
grene  or  otlier  bad  consequences.  I  have  more  than  once  adopte<l  this  plan,  ttit 
ovLT  having  had  any  catisc  to  regret  it.  No  sensible  surgeon  would,  of  rourso,  all 
a  bone  to  rem.Hin,  if,  in  addition  to  extensive  comminution,  there  is  serious  injii 
of  the  muscles,  integument,  or  other  important  tcxtnres  ;  lo  do  bo  would  only  hot 
trifle  with  the  safety  of  the  case. 

Secondary  amputatii^i  may  be  required  when,  after  an  attempt  to  sare  a  limb,  i 
111?  employment  of  suitable  antiphlogistic  remedies,  the  parts  become  gautrri>nons; 
whra  the  consolidation  of  the  fracture  is  prevented  by  profuse  sui>puralion,  and 


INCOMPLETE    FRACTURES. 


933 


iticnt  is  gradually  worn  out  by  diarrlicea  and  folliqualivc  sweats.  In  tlie  f5i'.st  casjc, 
he  oj^H-'ration  is  {>crrormt't.l  a«  soon  as  the  murtifiialinii  is  arrested,  aiul  tberc  is  a 
listiiict  line  of  (imnan.'atioii  Ijetwcen  tlie  dt'ad  ami  living  [laiis;  in  the  second,  as 

>OD  as  it  is  jierceivi-d  that  the  suj>|)iiration  eannot  be  arrested,  and  that  the 
latient  has  ntiil  siilUi.'ient  strength  to  bear  the  pain  and  tihock  which  must  necessarily 
ittend  its  £>erioraianeti. 


Fig.  398. 


locomptrte  Pracinrft  of  ilio  B<iu<>«  or  tb«  Poreiarm. 


4.    INCOMPLETE  PR.\0TURE8  OR  BENDING  OF  THE  BONES, 

Tlie  bones  are  liable  nut  only  to  Ijreak,  but  also  to  bend,  as  seen  in  flgs.  392  and 
B93.  Such  an  ar-eideilt  can  only  happen  in  3'oung  subjects,  priueipall}*  in  infants 
ftnd  children,  in  whom  tlie  osseous  tissue,  coiitaiiiing;  a  prepouderatice  of  aninial 
atler,  is  comparatively  soft,  flexible, 

lid  elastic.     Bending  of  tlie  bones  of  Fig.  393, 

jtlie   hkiill,  especially  tlie  frontal    and 
Iparietal,  is  occasionally  witnesseil  at 

Kn  eariy  age,  as  an  effect  of  external 
iolenee,  as  that,  for  instance,  pro- 
jduced  when  a  child  falls,  head  fore- 
ADOst,  down  a  flight  of  stairs,  or  out 
of  a  second-story  window  U|ion  the 
jpaTement  below.  Under  siicli  circinn- 
ktances,  the  cranial  bones,  at  ttie  part 
^rtick,  are  depressed  beyond  their 
ioatnral  level,  and  yet  there  is  not,  so 
Cir  as  can  Ije  aseertaineil,any  IVaeliire, 
Btrictly  so  called ;  they  are  merely 
l>ent  or  indented,  and,  if  no  untoward 
occurrence  take  |>lace,  they  will,  gene- 
rally in  the  course  of  a  few  days,  resume  their  (>roper  position  by  their  own  resiliency, 
aided,  doubtless,  by  the  locomotive  action  of  the  brain,  propelling  them  outwards 
nway  from  its  surface.  In  au  adult,  an  aeci(h*nt,ca(ml»ie  of  producing  such  a  result, 
wouhl  almost  inevitably  lead  to  fracture  of  the  skull,  probably  of  a  very  grave 
character,  for  the  reason  that  tlio  cranial  bones,  after  a  eertiitn  time,  are  alwaj's 
loaded  with  a  cpmntity  of  earthy  matter,  in  the  form  ot  carbonate  and  [>liosphate 
!of  lime,  the  pre-senee  ofwbteh  renders  tbera  more  or  less  brittle,  and  thus  predis- 
poses them  to  fracture.  This  tendency  to  fracture  increases  in  proportion  as  we 
Advance  in  years,  and  is,  consecpiently,  most  distitietly  rnarked  in  old  age  and  decre- 
pitude, in  which  the  osseous  tissue,  almost  destitute  of  animal  substance,  generally 
yields  under  the  slightest  force,  the  accident  frequently  eventuattug  in  incurable 
iDjury. 

Bending  of  the  bones  was  incidentally  observed  by  a  considerable  niimter  of  jirac- 
"titioners  in  the  last  century,  and,  indeed,  even  (uior  to  that  period;  but  the  first 
systematic  account  of  it  was  [niblished  in  ISH),  by  Professor  . I  urine,  of  Genev.a.  In 
,1821,  it  was  described  by  l>r.  John  Rhea  Barton,  and  since  then  it  has  been  carefully 
Investigated  by  I'rofeesor  Hamilton. 

I  have  myself  met  with  this  accident  in  ten  cases,  in  children  whose  ages  varied 
from  three  to  eleven  years,  three  being  girls,  ami  the  remainder  boys.     Although  it 

B  most  eomraon  in  the  ulna,  radius,  and  clavicle,  it  also  sometimes  occurs  in  otlier 
pieces  of  the  hkelet^m,  as  the  humerns,  femur,  tibia,  fibula,  and  ribs.  ExteiiKd  vio- 
Jence  alone  is  capable  af  ]iroducing  this  lesion.  I  ara  not  acquainted  with  any  cases 
in  which  it  was  occasioned  liy  nuiseular  cx>ii traction.  In  fact,  considering  that  bend- 
ing of  the  bones  is  exchisively  couljned  to  children,  it  is  hardly  pos.sible  that  the 
accident  could  arise  from  such  a  cause;  certainly  not,  unless  there  existed  extraor- 
dinary muscular  develo])meiit  with  remarkable  Hexihility  of  the  osseous  tissue,  a 
condition  hardly  computible  with  a  heulthy  state  of  the  system.  In  the  bones  of  the 
forearm,  whieh  siitfer  more  frecpiently  than  any  other,  the  injury  usually  originates 
from  force  applied  itidirectly,  as,  for  example,  when  a  ohihl,  in  the  act  of  faiUng, 
instinctively  tbnuvs  out  the  firm  to  protect  the  body,  and  so  receives  the  shoek  upon 
the  hand,  the  concussion  conceutrating  and  exploding  upon  the  radius,  or  the  radius 
fend   ulna.     In  one  of  my  cases,  the  bend  was   produce<l  by  tiie  body  of  the  child 

eiiig  suddenly  propelled  against  the  forearm  at  a  moment  when  the  elbow  was  planted 
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upon  the  floor,  und  tUt*  wrist  was  lying;  upon  a  stool.     Flexion  of  the  dftvicibis 
rt-siilt  eitlier  of  direct  violence,  or  of  force  applied  to  the  top  of  tho  shoulder,* 
cially  if  the  body  is  at  the  same  time  propelled  in  the  opposite  direction,  as  in  i 
case  of  a  fall. 

The  seat  of  this  lesion  is  variable-,  in  the  long  hones,  as  those,  for  instanre,* 
forearm,  it  usually  occurs  a  short  distance  bolow  their  middle,  but  it  uiaj*  alfo 
jilace  higher  up,  or  fiirlhcr  down.     The  radius  and  ubia  may  both   suffer  syncfc 
iiously,  but  very  tVequt'iitly  one  uloue  is  affected;  or,  if  both  are  implicated,  they* 
not  .surtiT  in  an  etju.il  degree. 

Judging:  from  the  oases  of  tljis  accident  that  have  fallen  under  my  observatl 
am  induced  to  believe  that  it  generally  lakes  place  without  any  particular  predia 
sitioii.  either  local  or  constitutional.     In  every  instance  of  tho  kind,  the  sul 
the  injury  vvas  in  good  health  at  the  tiiue  of  its  occurrence. 

What  is  tho  precise  nature  of  this  lesion?     Is  it  really-,  as  the  name  implies,  a 
bending  of  the  bones,  or  is  it  a  flexion  combined  with  partial  fracture?     These* 
tions  arc  easily  answered.     In  very  young  subjects,  as  in  children  not  more 
few  years  of  age,  and  in  the  milder  forms  of  the  lesion,  the  osseous  fibres  are 
extended  or  stretched,  so  as  to  permit  themselves  to  be  drawn  out  of  their  nsti 
course ;  in  cases  of  an  opjiosite  character,  on  the  other  hand,  there  is  no  douM  tli 
while  some  of  the  fibres  are  bont,  others  are  iioth  bent  luid  broken.     These  c; 
sions  are  beautifidly  borne  <nn  by  the  experiments  of  Dr.  Ilamilton  upon  the  1 
of  youuij  chickens,  wliifli,  from  the  fourth  to  the  -si.vth  week,  and,  conseqnetitly,  be<l 
the  completion  of  the  ossiiic  process,  coidd  readily  be  bont  without  fracture 
angle  varying  from  twenty-five  to  ihirty-tive  degrees;  whereas  the  bones  of  older 
chickens,  thus  treated,  always  partially  broke,  their  fibres  being  incapable  of  wi 
standing  the  force  used  in  flexing  them. 

These  partial  fractures,  sometimes  called  interperiosteal,  from  the  fact  th«t 
fibrous  envelop  of  the  bones  remains  intact,  bear  a  close  resemblance,  iu  the 
of  their  production,  and  the  nature  of  the  resulting  injury,  to  the  ap])earance8  [ 
sented  by  a  green  iiickory  stick,  forcibly  l)ent  over  the  knee,  but  not  to  such  an  i 
tent  as  to  occasion  any  external  sign  of  fracture,  although  it  will  lie  found,  a| 
making  a  section  of  the  wood,  that  many  of  it.s  fibres  have  actually  been  broken,  wi 
others,  and,  perhaps,  the  greater  number,  have  merely  Ijcen  bent. 

The  symptoms  attendant  upon  this  accident  are  pain  and  defonnity  at  the  seatij 
the  injury,  loss  of  ])ower  in  the  limb,  and  absence  of  crepitation.     The  pain  varies] 
degree,  being  sometimes  slight,  at  other  times  severe;  swelling  soon  supervenes,! 
tlie  part  feels  numb  atitl  heavy,     A  marked  curvature,  generally  very  gentle,' 
sometimes  quite  abrupt,  always  exists  at  the  atfected  part,  and  can  seldom  Ikj  i 
pletely  effaced  without  the  application  of  very  considerable  force;  imleed,  often 
without  breaking  the  bone  entirely  across,  especiallj"  if  it  was  partially  fractin 
previously.     In  the  latter  case,  there  is  usually  at  the  convexity  of  the  curvatur 
slight  depression,  capable  of  receiving  the  point  of  tlie  finger,  its  boundaries  beii 
formed  b^-  rough,  sharp  bony  fibres.     Further  than  tliis  there  is  no  dts|>lacement,i 
nder  no  circumstances  is  there  any  crepitation.     The  use  of  the  limb  is  .nlwa 
reatly  impaired,  but  not  (rompletely  destroyed,  as  it  commonly  is  in  ordinary  fu 
ture.     Finally,  I  may  mention,  as  another  highly  important  and  diagnostic  sign,  i 
great  ditficidty  which  is  so  frequeutl}'  experienced   in  restoring  the  parts  to  ll« 
proper  position. 

The  trealnifnt  must  be  conducted  upon  the  same  general  principles  as  in  ordiiiA 

ctiirea.     When  the  Itones  are  merely  lient,  slight  pressure  and  extension  ubm 
ulHee  to  accouiplisli  restoration,  the  atfecteil  parts  being  compelled,  as  it  were, 
retrace  their  former  steiKS.    If  flexion  be  conjoined  with  partial  solution  of  continui^ 
the  reduction  will  necessarily  he  more  dilUcult,  and  may,  iu  fact,  ultogetlier 
owing  to  the  manner  iu  which  the  osseous  filires  are  interlocked  with  each  other,* 
the  inal)ility  which  is  experienced  in  «liseiigaging  them,  so  as  to  induce  them  to  i 
back  into  their  propi-i'  position.     However  this  may  be,  the  attempts  to  ivmove 
curvature  by  extcnsiuu  and  pressure  shouhl  neither  be  too  violent  nor  too  long  *:i 
tinued,  lest  they  prove  injurious.     The  object  should  be  to  rt»store  ns  much  as  poa 
ble  by  gentle  means ;  what  cannot  1k'  effected  in  this  manner,  may  well  Ite  left  to 
operation  of  time,  the  absorption  of  the  broken  and  resisting  os.scou8  Gbren.  and 
action  of  the  muscles,  whicli  seldom  fail  to  reinstate  the  parts,  although  from  sia 
eight  weeks  ma^-  elapse  before  the  final  completion  of  thi-  cure.     I  ha\e  ^viwt 
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fouiul  the  use  of  leather  spliiils,  well  ]).i>l(k'il,  .iiicl  afciirately  shaped  to  the  litnh,  of 
jj^ivat  service  iu  biiiiiriiii^  llie  bont's  iiiUi  llicir  |)I"<»ijlt  I'elatioiis.  Wlieu  the  lUfitlvtit 
is  followed  hy  grave  iiillamiualiou,  the  usual  aiiliphlogistic  leiueilies,  especiall}'  leech- 
ing and  cooling  lotiotis^  will  be  required. 

There  is  a  variety  ol'iJartial  fracture,  known  by  the  term  JiKiaii re ^  which  is  peculiar 
to  the  bones  of  elderly  subjects,  no  well-niarkod  instance  of  it  having  ever  been  met 
with  in  infants  and  children.  Such  an  occurrence,  which  is  genendly  niueli  inure 
interesting.in  a  palliological  than  in  n  practical  pomt  of  view,  is  by  no  means  uneom- 
uiou  in  the  skull,  especially  aioug  its  base,  where  rt  is  always  assiniated  with  severe, 
and  I'reiiueutly  fatal,  injury  uf  the  brain  and  its  euvelap.s.  The  lissures  in  many  of 
these  ejises  are  most  extensive,  involvintj  the  sjihenoiil,  occi]iilal,  tfmp(^>ral,  frontal, 
and,  perhaps,  even  the  ethmoid  and  parietal  bones.  In  tlje  other  pieces  of  the  skeleton 
the  nccurrence  is  more  rare;  btit  examples  are  occasionally  seen  buth  in  the  b>ng, 
short,  an(i  Hal  bones,  as  the  result  of  external  vifilence,  -^eneraliy  directly  ajudied. 
The  accident  is,  now  and  then,  produeed  hy  gunshot  injmy.  The  lesion,  however 
induced,  consists  essentially  in  a  forcible  separation  of  the  osseous  iibres,  and  ex- 
hibits itself  iu  a  great  variety  of  forms,  the  crack  sometimes  exteudiny;  throngli 
the  entire  thickness  of  a  bone,  at  other  times  merely  throutrh  its  outer  table,  and  at 
other  times,  again,  involving  both  the  compact  and  areolar  tissues,  but  not  passing 
conjpletely  through  them.  The  length  of  the  fissure  varies  from  a  few  lines  to  a 
number  of  inches,  perhaps  as  many  as  six  or  eight,  although  this  is  excee<lingly 
uncommon.  The  width  of  the  crevice  is  generally  very  slight,  jierha])a  barely  sufti- 
cieut  to  admit  the  blade  of  a  penknife.  In  rare  cases,  as  when  it  involves  the  ex- 
tremity of  a  bone,  it  may  gape  Koiuewhat,  so  as  to  give  the  part  the  a|)[iearance  as 
if  it  consisted  of  two  fVugmenls,  firmly  adherent  at  one  end.  I'lnally,  the  lissure  may 
be  straight,  curved,  or  angular. 

Of  the  rarity  of  this  lesiun,  as  an  uncomplicated  occurrence,  an  idea  maj'  be  formed 
when  it  is  stated  that  there  are  probably  not  more  than  three  or  four  well-markc*. 
specimens  of  it  in  all  the  osteological  cabinets  of  this  city.  As  a  conjoint  affection, 
it  is  occisionally  met  with  in  compound  fractures, c.s|)ecially  when  caused  by  railway 
accidents.  There  are  no  signs  by  which  the  nature  of  the  injury  can  be  distingtiislied 
during  life;  a  circumstance  which  Is  the  less  to  be  regrette<l,  because  the  treatment 
does  uot  <li}rer  from  that  of  ordinary  wounds,  fractures,  and  contusions,  with  which 
it  is  so  generally  associated. 


5.   EPIPHYSEAL  FRAOTPttES. 

The  extremities  of  the  bones  of  young  subjects  are  united  to  Fig.  894. 

their  shafts,  or  bodies,  by  means  of  cartilaginous  matter,  which,  iu 
some  of  the  pieces,  and  in  some  individuals,  does  uot  assume  the 
osseous  form  until  after  the  twenty-first  year,  and  occasionally, 
indeed,  nut  until  even  a  later  period.  Up  to  this  time,  consetjucntly, 
these  junctions  are  liable  to  be  severed,  so  as  to  allow  the  contiguous 
extremities  to  separate  from  each  other,  and  it  is  this  occurrence 
that  constitutes  what  is  technically  called  diastasis,  as  seen  in  fig. 
394  ;  an  affection  first  accurately  described  nearly  at  the  same  time 
by  Koux  and  fJneritin. 

It  is  probable  that  this  accident  may  occur  in  ail  parts  of  the 
skeleton  united  in  this  way,  altlioitgh  there  are,  donlitless,  some  in 
which  it  is  more  couuiion  than  in  others.  lis  occasional  existence 
has  been  recognizetl,  by  dissection,  in  tlie  luinierns,  radius,  femur, 
and  tibia,  and  there  are  few  systenuttic  treatises  that  do  not  allude 
to  it  as  l>eing  now  and  then  met  with  in  some  of  the  other  bones. 
The  most  common  cause  of  diastasis  is  a  wrench  <jf  the  part,  violent 
traction,  or  a  severe  fall.  I  am  not  aware  that  il  has  ever  been  pro- 
duced by  muscular  contraction  ;  and,  on  the  other  hand,  it  is  rarely 
the  result  of  direct  violence,  as,  for  instance,  the  kick  of  u  horse,  or 
the  Ti.issage  of  the  wheel  of  a  carriage,  such  an  nccidout  more  gene- 
rally eventuating  in  fracture  of  the  bones  tlinn  in  a  separntion  of 
their  epiphyses.  The  lesion  may  happen  at  any  period  of  life, 
prior  to  the  completion  of  ossification,  but  is  nii^st  cnmmon  from  dimimU  of  ii.e  Fe- 
the  fifth  to  the  fifteenth  year.     Its  occurrence  in  middte-nged  and        mar;  reooii.-u. 
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elderl}'  subjects  is,  lor  the  reasons  already  mentioned,  impossible.     Girls  are 
prone  to  it  than  boys,  owing,  probalily,  to  the  fact  that  they  are  more  fr 
exposed  to  its  exciting  causes.    'I'lio  aHection,  like  fracture,  may  l>c  simi>le,com( 
or  complicated.     Cases  are  noticetl  in  which  ihe  diastasis  is  blended  witli  fracturv 
the  sbtil't  of  the  bone,  and  it  is  by  no  tiieaus  uncommon  to  find  that  small  proc«8««.1 
of  bone  are  dragged  awaj-  with  the  einphyses. 

The  symptoms  of  this  lesion  do  not  differ  essentially  from  those  of  fracture,  pr 
jjerly  so  called.  Its  existence  may  generally  be  suspected  when  nn  accident  affectii 
a  bune  occurs  in  a  j'oung  subject,  in  the  neighborhood  uf  a  joint;  when  the  en 
of  the  fiagraeiils  ore  transverse,  or  iiearlj'so;  when  the  articular  piece  retains 
iwsilion,  while  the  other  moves  about;  and,  lastly,  when  the  cre|)itiition  produu 
by  rubbing  the  ends  of  the  fragmeuls  against  eaclk  other  is  of  an  unusuaJly  du^ 
rough,  grating  character.  Moreover,  it  will  coramoul}'  be  found  that  the  parts,  v»!i< 
once  reduced,  are  less  liable  to  be  dragged  asunder  by  the  action  of  the  muscles  tlu 
in  case  of  fracture. 

The  prognosis  is  generally  favorable,  imion  commonly  taking  place  very  promptly. 
especially  in  verj'  young  subjects.     The  acciilent,  if  neglected,  or  unskilfully  in'tttc  * 
is  liable  to  be  followed  by  severe  inflammation,  abscesses,  erj-sipelas,  and 
lesa  deformity.    The  treatment  is  the  same  as  in  ordinary  fractures. 


6.   UNUNITED  FRACTURES. 

Fractures  occasionally  refuse  to  unite,  either  in  consoquence  of  causes  inherent  i 
the  part  or  system,  or  on  account  of  mismanagement  growing  out  of  the  surgeon 
want  of  attention  and  skill,  or  else  out  of  the  patient's  own  misconduct.  It  is  pr 
tically  important  that  a  <listinctioii  should  be  tlrawn  between  a  fracture  timt  unit 
tardily  ami  one  that  does  not  unite  at  all,  or  only  through  the  medium  of  fibntn 
ligamentous,  or  fibro-cartilaginous  tissue.  Slow  consolidation  is  by  no  means 
common  ;  the  parts  may  be  loth  to  take  on  the  requisite  degree  of  ossific  action,! 
the  result  may  be  that  a  frncture  that  is  ordinarily  re])aired  in  four  or  five  week 
may,  perhn])s,  be  still  imperfectly  united  at  the  end  of  twice  that  period.  The  pr 
cess  of  restoration  is  oidy  held  in  abeyance,  neither  advancing  nor  receding;  by  an 
by  it  b'egiiis  again,  and  then  often  proceeds  with  its  wonted  rapidity.  Such  ci 
are  freipu?ntly  very  trying  to  the  surgeon's  patience,  although  they  generally  1 
out  well  in  the  end,  provided  sullh.icnt  care  has  been  taken  to  preserve  the  parts 
their  proper  relations,     lu  the  ununited  fracture,  on  the  other  hand,  the  prtK-css 

consolidation    is  either  completely  prevented, 
Fig.  395.  after  having  made  some  progress,  it  is  at  leng 

pciiiiaueiitty  arrested.    Under  these  circumstances, 
I  hi'  ends  of  the  fragments  are  gradually  rounded  off_ 
by  absorption,  and  remain  either  entiitily  loose  an 
uucouuected,  or  they  become  adherent  through  tfa 
medium   of   fibrous,  ligamentous,  or  fibroH.'artil 
ginous    matter.      Sometimes,  although   rarely, 
adventitious  joint  is  formed,  as    in    fig.  395,  pr 
vided  with  a  more  or  less  distinct  sj'novial  met 
branc,   thus  permitting  the  ends  of  the  bone 
move  upon  each  other  with  great  facilit3-. 

The  bones  most   liable  to  non-union  afVcr 
ture  are  those  of  the  arm  and  thigh.     Of  InO  i-a« 
collated  by  Vv.  George  W.  Norris,  4,S  related  to 
humerus,  48  to  the  fomur,  19  to  the  forearm,  33 
ihe  log,  and  2  to  the  lower  jaw.    Bad  injuries  of  llii 
kind  of  the  clavicle,  rendcnnl  so  by  severe  co 
siou  .ind  great  displacement  of  the  ends  of 
^  fragments,  are  often  followed  by  imperfect  conso^ 

)\.         dalion.     TIjc  ocoiirrcnce  of  non-union,  however,  < 
fractures  generally  is  probably  much  less  freqi 
CTiiDDiiadFnciTirsortbeBnne^or  <ha  L*g.     than  is  usuallv  8n])|X)sed-     Of  nearly  4000  v. 

treated  in  the  Middlesex  Hospital,  London,  tl 
were,  as  stated  by  Lonsdale,  only  five  or  six  of  non-union.     Of  940  cases  of  recei 
fractures  atlinilted  into  the  IVnnsylvania  Hospital,  from  1830  to  '40,  not  an  inat 
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of  the  kiii<l  ouciirred  ;  luitl  of  3ri7  cases,  treated  in  the  Massachusetts  GciilmhI  Ilna- 
pital.  there  was,  according  to  Di'.  Moreland,  only  one  in  whioli  a  false  joint  ha<i 
ffirnicd. 

Want  of  reunion  in  a  fracture  may  depend  upon  a  groat  variety  of  causes,  some 
of  them  inlierent  in  the  parts  thumselvos,  othci-s  connecti'd  witii  the  system.  Thus, 
it  may  be  occasioned  hy  tlie  iiitfrposiliuti  of  a  clot  of  bh)oi],  or  ul'  a  piece  oi'intiscle, 
tendon,  or  hone.  An  instance  is  recorded  where  the  cons<)li<lation  of  a  fraotine  wns 
prevented  hy  the  presence  of  a  miisUet  i>aH  ;  and  l>npuylren  .saw  a  fructure  of  the 
huinenis.  in  a  man,  twenty-tliree  years  of  age,  where  a  siiuilai"  etfcct  was  produced 
by  the  lodgment  of  a  large  nnml>er  of  hydatids.  Fragility,  aofleinng,  and  other 
affections  of  the  hones,  are  usually  enumerated  as  circnmstiinces  interfering  with  the 
reparative  process,  but  it  is  not  im[)rohabJe  that  their  influence  lias  been  greatly 
exnggerated ;  at  all  events,  it  is  certain  that  in  many  cases  of  this  kijid  the  fracture 
unites  as  readil>'  as  when  the  bones  are  perfectly'  healthy.  Too  much  motion,  the 
long-continued  use  of  cold  water,  especially  in  persons  of  a  ucivous,  irritable  tem- 
perament, and  tight  bandaging,  may  also  bring  nbuut  this  result.  Many  years  ngo, 
J  saw  a  case  in  which,  fintn  the  latter  cause,  the  consolidiition  of  a  fracture  of  the 
tiligb-bone  was  delayed  for  nearly  twelve  mouths.  The  limb  had  become  excessively 
atrf>phied  from  the  protracted  and  injudicious  emploA'ment  of  the  roller,  and  it  was 
not  until  Jitter  the  liandage  had  Iteen  entireJy  laid  aside,  and  the  man  permitted  to 
exereisc  upon  crtitches  in  the  o[ten  air,  that  nature  fairly  began  tlie  process  of  repair. 

Old  age  is  no  l>ariier  to  reurdnn,  providetl  the  p.'vticnt  is  in  good  health  at  the  time 
of  the  accident,  jind  the  fracture  is  not  com[>licated,  I  have  met  with  several  c:*se8 
of  fracture  of  the  luituerns,  in  persons  after  the  eightieth  year,  followed  by  complete 
consolidation  in  the  usual  lime ;  and  Dr.  W.  W.  Dale  has  reported  one  in  a  hidy  of 
one  Lumlred,  in  which  tlie  union  was  enually  prom|it  and  satisfactory.  A  fracture 
of  the  up]ior  third  of  the  thigh,  in  a  woman,  ninety-three  years  old,  reported  by  Dr. 
J.  K.  llollowiiy,  of  Ohio,  was  completely  consolidated  in  seven  weeks. 

But  the  most  commrui  of  all  the  local  causes  of  tartly  reunion,  in  injuries  of  this 
kind,  arc  motion  and  imperfect  apposition  of  the  ends  of  the  lVi»gments.  Eitlier  of 
these  circuiinstanccs  will  inevitablv  interfere  with,  if  not  elTcctnally  prevent,  the  con- 
solidating process,  however  favorable  the  eoiulitiou  of  the  system  itself  may  he  to  a 
cure.  Hence,  as  statetl  elsewhere,  the  absolute  necessity,  in  every  instance  of  frac- 
ture, of  carefully  guanliug  against  these  occurrences  until  the  process  of  repair  is  so 
far  advanced  as  to  enable  the  fnigments,  so  to  speak,  to  take  care  of  themselves. 

Fractures  situated  at  or  near  the  entrance  of  the  nutrient  arteries  unite  less 
rapitlly  than  such  as  arc  sltualetl  further  off,  as  they  interfere  more  or  less  vvitli  the 
circulation  and  nourishment  of  the  osseoxis  tissue.  It  is  easy  to  suppose  that  the 
laceration  of  these  vessels,  as  occasionally  happens  both  in  simple  and  cotii|>oun(l 
fractiu'es,  might  be  a  cause  of  non-consolidation,  especially  when  conjoined  with 
other  uupropitioiis  circumstances.  Statistics  show  that,  when  the  supply  of  blood 
is  cut  off,  to  any  considerable  extent,  so  as  to  im|>ose  upon  the  [leriosteiuu  the 
exclusive  dutj-  of  nourislitng  tlie  fragments,  cither  (uie  or  both  jiieces  will  become 
alri>[>liii'd.  their  walls  being  visibly  tliiiined  and  their  areolar  slrnrture  rarefied. 

Inadequate  supply  of  nervous  inflneuce  may  be  a  cause  of  non-union.  A  case 
reported  by  Mr.  Travej-s  beantiftilly  illustmtes  this  point.  A  patient  had  a  fracture 
in  the  arm  and  another  in  the  leg,  complicated  with  an  injury  of  the  spine  which 
palsie*!  tiie  lower  half  of  the  body.  The  broken  humerus  readily  united,  but  the 
tibia  and  fibula  refused  to  heal. 

Want  of  union  is  sometimes  depentient  upon  the  absorption  of  the  ends  of  tlie 
fraijments,  or  even  of  the  greater  [lortion  of  the  fragments  themselves,  as  in  a  Very 
singular  case  ivhicli  came  under  my  observation  in  a  man,  fltly-three  years  old.  At 
the  age  of  eighteen,  he  received  two  simple  fractures  of  the  right  humerus,  at  an 
interval  of  three  mntitli-*,  one  being  situated  about  thi?  middle  of  the  lione,  the  other 
an  inch  and  a  half  higher  up.  The  first  was  repaired  in  the  usual  time,  but  the 
second  refused  to  unite,  tlie  ends  of  the  fragments  becoming  rounded  otf,  as  in  the 
formation  of  an  artitictnl  joint  ;  the  process  gradually  (Jroceeding,  the  whole  hone 
was  fiiiiiJIy  absnibed.  nothing  remaining  except  the  condyles  and  a  little  of  tiie  head. 
The  period  occupied  in  the  ntisorption  was  about  six  years,  the  general  hesiltii  being 
all  the  while  unimpaired.  The  muscles  of  the  arm  are  well  develof>ed,  and,  when 
thrown  into  powerful  action,  are  capable  of  diminishing  the  interval  between  the 
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Bhoiilder  anil  elbow  to  the  extent  of  several 
inches.  Althouglt  the  inuii  is  uiiuble  to  per- 
form any  of  tlie  nsuni  movements  of  tlw 
limb,  he  can  readily  raise  a  wcipht  of  Uf*- 
wixiils  of  one  luimlred  iK)iinds,  and  i-an  apply 
his  haiul  to  various  purposses.  The  aii-um- 
panyitvg  cut,  fig.  39r>,  represents  the  aiijiiar. 
anee  (?f  the  arm  during  the  contraction  ol  lU 
muscles. 

Tlie  principal  constitutional  caui^ea  which 
interfere  with  the  reparative  process  Bre,tliv 
bility,  wjjether  I"rom  loss  of  blood,  waul  itf 
nutritive  action,  or  exliausting  di.se«9C.  as 
long-eontinucd  fever;  a  gouty,  rheumatio,  scorbutic,  or  s^'philitic  state  of  the  sys- 
tem ;  and  loss  of  nervous  intlitunce,  however  induced.  Pregnancy  has  sometimes 
lx;en  accused  of  preventing  union,  on  tlie  ground  that  the  nourishment  requirc<l  k 
the  foetus  establishes  t«>»;  great  a  dr.iiri  upon  the  blood  ;  but  in  the  few  cases  of  this 
kind  that  have  faJleu  under  m^y  oliservation,  I  have  not  wituesseil  any  such  t-iT'';. 
and  I  am  strongly  inrlined  to  believe  that  this  influence  has  been  greatly  magiinu  [, 
if,  indeed,  it  is  not  wholly  ehinierical.  The  same  remarks  are  applicable  to  sink- 
ling.  Another  ruusf,  probably  much  more  eftieient,  as  well  as  much  more  common^_ 
is  the  protracted  and  inordinate  use  of  jinienl  spirits,  weakening  the  nutritive  cii« 
gies  of  the  system,  and  rendering  the  bbtrid  and  its  vessels  unlit  for  the  performas 
of  the  important  duties  assigned  to  them  in  the  reparative  process. 

Treatment. — Whatever  the  cause  of  the  non-uniou  may  he,  every  effort  should  I 
made  to  discover  it,  with  a  view  to  its  early  and  efficient  rectification.     J(  it 
debility,  however  induced,  the  patient  must  at  once  t«e  put  upon  the  use  of  nutritioij 
food  and  diiiik,  as  porter,  ale,  wine,  or  brandy,  aided,  if  necessary,  by  tonics,  more 
especially  iron  and  ([uinine.     A  gouty  or  rheumatic  state  of  the  constitution  is  U 
remedied  by  purgatives,  alkalies,  anti  colchicum.    Tertiary  symptoms  sh<>nld  lx« 
by  the  ifjdides,  cither  alone  or  in   union  with   mercury,  the  latter  of  which  shod 
sometimes  be  cnrried  to  the  extent  of  s?liglit  iityidism.     IMiility  from  dninkcnni 
must  Iw  countLM-acted  by  tlie  jii)dicious  emiiloyinent  of  ardent  spirits,  similar,  if 
sible,  to  wliiii  the  patient  was  in  the  habit  of  using  previously  to  the  accident. 

Sometimes  a   change  of  air  is  very  serviceable,  esjMJcially  such   as  attends  a  B«»- 
voyage.     An  army  surgeon,  statiiuied  in  the  West  Indies,  had  under  his  care 
cases  of  fracture  ivhich  remained  uinniited  for  a  long  time,  but  were  all  promf 
cured  on  being  sent  to  Eurupe. 

The  local  treatment  must  lie  regulated  by  circumstances.  The  precise  cauw  of 
tlie  tardy  or  imperfect  union  must,  if  |)ossihle,  be  clearly  a.scertaincd,  and  proinpUr 
remedied  by  ai)j)roprinte  measures.  If  it  de|)ends  upon  t^>o  much  motion,  greater 
(inietiiile  must  \w  insured;  any  defect  of  coiitaet  must  be  redressed  by  a  more  iiitu- 
rate  adjustment  of  the  ends  of  the  fragments;  cold  applications^  if  injurious,  inmt 
he  di.sconlinued  ;  and  auy  extrane(^us  intervening  substance  must  be  remove<l,  either 
by  calling  into  requif»iliun  the  agency  of  the  absorbent  vessels,  by  pressure  and  othtT 
means,  or,  as  in  the  case  of  a  piece  of  dead  bone,  by  the  knife  and  forceps.  Tin' 
cause  of  the  defective  union  having  I icen  thus  reme<iied,  the  case  will  be  likely, of 
its  own  accord,  to  proceed  to  a  lavorable  termination,  the  ordinary  princij)l«  if 
treatment  being,  of  course,  obscrvetl. 

A  large  number  of  local  remedies  have  been  employed  for  the  cure  of  this  alfeotion. 
Among  these  the  most  important  are  friction,  c(»m|iression,  vesication,  acupnnetnni- 
tion,  cauterization,  subcutaneous  division  or  perforfllion,  the  use  of  setons  and  ivorf 
pegs,  and  excision  of  the  ends  of  the  fragnieuta. 

1.  Cutaneous  friction,  either  dry  or  moist,  by  means  of  the  bare  band,  or  willi  • 
piece  of  flinnel.  is  sometimes  serviceable,  especially  in  the  more  simple  Civses;  i^ 
moi.st,  various  linimeutH,  lotions,  or  unguents  may  l»e  emptr>yed,  often  with  dceidwi 
lienetit,  inasmuch  as  they  terul  to  excitt*  capillary  action  in  and  around  the  en<3B"f 
the  fr.igraents,  thus  promoting  the  formation  of  callus. 

2,  Compression  is  occasionally  worthy  of  trial.     It  maybe  made  with  spliot»  ■ 
leather,  fett,  or  binder's  board,  and  the  bandage;  or  by  an  np))arntus  expressly  <"i>n 
Btrncted  for  the  |)ur|)ose,  and  intended  to  concentrate  the  pressure  at  the  seitt  of  tl" 
fracture.     It  must  be  steady  and  persistent,  as  well  as  uniform  and  gentle. 
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3.  BlisttM-8  ami  iodine  now  am]  tlicn  act  Uencfictally.  Thuji"  (ippliL-ation  is  pavticn- 
larly  indicated  wlien  thu  want  of  nninn  is  dependent  upon  undue  vascular  uxfilunient, 
and  is,  of  course,  entirely  restricted  to  cases  of  recent  standing. 

4.  Friction  of  tlie  ends  of  the  fragments  against  each  oilier  was  recommended  hy 
Ceisufl,  and  has  often  been  successfully  practised  liy  modern  surgeons.  It  sliould  he 
performed  very  gently,  and  l>e  reiteateil  every  four,  six,  or  eight  da^'s,  according  to 
its  effects. 

5.  Acupuncturation  with  a  long,  slender  needle  may  be  tried  ;  or  a  small  incision 
may  be  made  over  the  seat  of  the  injury,  and  a  heated  wire  thrust  between  the  ends 
of  the  fragments.  The  galvauic  cautery  miglil,  perlinjis,  occasi<jnaily  be  employed 
with  advantage,  es[)eciul]y  when  a  more  powerful  excitant  is  needed. 

Vu  Cauterization  of  the  iiitegunKut  over  tlie  seat  of  the  fracture  with  some  caustic 
alkali,  was  recommended  and  successfully  employed,  in  180,5,  by  Dr.  Ilartshorne,  of 
this  city.  Sometimes  the  ends  of  the  tiones  may  advantageously  be  exposed,  niul 
rubbed  over  with  nitrate  of  silver,  although  such  a  proceeding  is  not  alwuys  devoid 
of  danger. 

7.  Subcutaneous  division  of  the  ligamentous  bands  between  the  two  ends  of  the 
fragments  has  been  snccessfully  practised.  The  o|)eration  is  performed  xvith  an 
ordinary  tenotome,  used  in  such  a  manner  as  to  cut  the  parts 

ns  thoroughly  as  possible,  especially  over  the  extretuities  of  the  Fiji.  3tt7. 

broken  pieces. 

8.  The  infrnduetion  of  ivory  pegs  was  originally  jiroposed 
"by  Pien'onbacb.  'I'hey  are  from  an  inch  and  a  h:df  t<7  two  inches 
in  length,  conical  in  shape,  and  inserted  into  the  ends  of  the 
fragments,  previously-  pierced  with  a  giudet,  such  as  that 
sketched  in  fig.  397.  They  must  be  forcibly  driven  into  llie 
openings,  and  retained  unlil  the  consolidating  process  is  well 
advanced.  Excelh-nt  and  rapid  cures  have  repeatedly  followed 
this  plan  in  my  hands. 

9.  The  set'iu,  introducetl  into  practice  in  1802,  by  Dr.  Phy- 
sick,  is  ordin:irily.  in  obstinate  cases,  the  most  certain  method. 
It  should  be  passed  by  meaii.s  of  .i  long,  thin,  flat  needle,  sharp 
and  laiicet-shaited  at  tlie  point,  between  the  ends  of  the  frag- 
ments; or,  if  this  be  iniprarticalile,  as  close  to  the  site  *d"  Hie 
fracture  as  possible,  for  experience  has  shown  ili.at  tin?  njiera-  I 
tion,  thus  performed,  is  nearly  .is  successful  as  the  usual  pro-  | 
cednre.     The  foreign  Itody  is  generally  retained  uulii  it  has 

excited  slight  suppurative  action.  The  patient  is  carefully  watched,  the  seton  being 
at  once  withdrawn,  if  the  pain  and  swelling  l)eeome  at  all  severe.  Immediately 
after  the  introduction,  the  fragments  are  properly  attjusted,  atid  steps  taken,  if  neces- 
sary', to  maintain  extension  and  connter-extension.  In  the  first  case  in  whicli  this 
treatment  was  emj)!oyed,  the  seton  was  retained  many  weeks,  and  the  patient  recovered 
the  perfect  use  of  his  titnb.  The  practice  of  withdrawing  the  seton  at  the  end  of  a 
few  days,  as  is  occasionally  advised,  is  olijectionable,  for  the  reason  that  it  will  hardly 
have  sufficient  time  to  e.\cite  the  requisite  degree  of  inflammatory  action- 

10.  Perforaticm  of  the  ends  of  the  bone  by  means  of  a  [>eeuliar  ins*^rument,  fig. 
398,  an  operation  projtosed,  in  18.5^,  by  Professor  Rraiuanl,  is  sometimes  serviceable. 
It  couaists  in  piercing  subcutaneously  the  extremity  of  each   fragment  at  several 
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points,  and  cutting  up  the  intervening  tissue,  witli  a  view  of  exciting  ossifie  action. 
A  preliminary  puncture  is  made  with  the  bistoury,  and  any  hemorrhage  that  may 
arise  is  controlled  by  courpression.  The  operation  is  re]>eated  every  eiyht,  ten,  or 
twelve  davs  until  eonsolidatinn  lia«  necurre<I,  the  limb  being  in  tlie  meantime  kei)t 
quietly  at  rest  in  splints,  and  llie  treatim-nt  being  in  other  respects  conducted  upoQ 
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general  pritifipies.  From  wliat  I  have  seen  of  the  effects  of  tbis  treatuoeDt,  1  am 
satisOeil  lliat  it  is  ndnpti^il  rliielly  to  oHses  of  delayed  union,  and  that  it  is  altogether 
iuadctjtuite  in  those  of  k>n<r  standinjj. 

11.  Connecting  the  ends  of  tiie  fragments  together  subcutaneously  by  meaDsofaai 
iron  screw,  as  originally  practised  by  I'l'ofessor  Pancoast,  in  1857,  often  succi-eiltj 
where  the  more  r>rdin;iry  plans  prove  abortive.  Indeed,  I  know  of  no  nietliwl  of] 
tri-atniunt  that  is  so  elieotivu  and  at  the  same  time  so  perfectly  free  from  daii|jri-r all 
this  iij  «ild  ununitL'd  fraclnres  and  in  false  joints.  It  is  particularly.suitable  to  uoj 
uuited  fractures  of  llie  fenmr  and  liunierns,  but  not  so  well  adapted  to  those  of  lli4 

leg  and  forenrni,  in  wtiieh  it  occasiomdly  fails.     The  inslruinenl 
fig.  39J),  witb  which  the  uperation  is  performed,  is  shaped  soinewhst' 
like  a  gimlet,  and  is  provided  with  a  movable  handle.    A  piinctnre] 
being  made  down  to  the  seat  of  the  fracture  with  a  long,  narrow  1 
bistoury,  the  screw  is  carried  through  the  end  of  one  fragoieot 
into  that  of  the  other,  and  retained  until  there  is  complete  con- 
solidation, from   six   to  eight  weeks  being   usually  required  to 
aeeomplish  the  object.     When  the  treatment  is  over,  the  inalru- 
nient  may  lie  reinoved ;  or,  if  it  do  not  cause  any  inconvenietici* 
il   may  l»e  i>crmaiicntly  lelX,  the  more  especially  when  it  is  coB 
pletely  buried  beneath  the  skin.     Its  presence  is  rarely,  in  aii| 
case,  prothictive  of  serious  inconvenience.     Now  and  then  sligl 
erysipelas  arises  after  the  operation,  but  this  generally  s<ion  di( 
appears  of  its  own  aeeord.     Professor  Paneoast,  whose  cx|»ericii< 
with  this  method  of  treatment  is,  perhaps,  greater  than  that  of 
any  other  American  surgeon,  thinks  that  in  fractures  of  the  leg 
and  forearm  it  is  essential  to  success  that  the  ends  of  the  frag- 
ments should  slightly  overlap  each  other,  and  hence,  when 
false  joint  is  limited  to  one  bone,  he  always  breaks  the  other  i 
weakening  it  with  a  gimlet,  so  as  to  place  them,  in  this  resjiee 
in  the  same  relation,  and  thus  nlfording  them  r  better  opijortuuitv 
of  throwing  out  the  requisite  amount  of  callus.    This  treatment  will 
not  be  so  likely  to  succeed  when  the  extrenuty  of  the  lower  fra"- 
meut  is  atrophied  or  transformed  into  a  thin  shell,  and   Profe^&oi 
Pancoast  refers  to  a  case  under  his  own  observation  where  tlie 
failure  ap|»arently  arose  from  this  cause. 

Dr.   K.  S.   (Jaillard,  of  Louisville,  has  invented  a   fy«ctnre-pin 
provided  witb  a  silvur  slieath  and   brass  nut,  which  is  tight 
after  the  instrument  is  firndy  buried  in  the  ends  of  the  fraytii'  i 
The  contrivance  does  not,  ap(iarcntly,  possess  any  advantages 
over  the  screw  here  described. 

12.  Th*"  method  of  scraping  the  ends  of  the  bone,  through  an  open  wound,  intro<iuce(l 
at  an  early  period  of  the  profession,  and  occasionally  practised  in  modern  times,  is 
an  inetlieicut  procedure,  and  should,  therefore,  be  abolished,  the  more  esix!cially  a* 
it  is  not  always  by  any  means  free  from  danger. 

13.  Finally,  excisiuii  of  the  ends  of  the  fragments,  an  operation  devised,  and  first 
performed  in  ITdO,  by  Mr.  White,  of  Knglaml,  is  oceasionally  employed.  Such  an 
operation,  liowever,  shinild  uever  be  resorted  to  without  due  deliiieration,  and  uotil 
after  the  failure  of  the  more  ordinary  and  sim[ile  means.  To  say  nothing  of  the 
diffleidty  of  its  execution,  it  is  iiy  no  means  devoid  of  danger,  more  especially  when 
it  is  performed  upon  the  tliigli,  where  it  has  occasionally  |troved  fatal.  A  very  free  in- 
cision is  made  through  the  soft  parts  down  to  the  ends  of  the  broken  bone,  which  an? 
then  brought  out  at  the  wound  and  retrenched,  either  with  a  stout  knife,  a  saw,  era 
pair  of  ]>lier9.  Sometimes  the  mere  removal  of  the  cartilaginous  incrustation  is  sudl- 
tient  lor  the  puqwse,  an  object  which  may  be  easily  accomplished  with  a  scraper. 

To  maintain  the  freshened  ends  in  accurate  and  steady  apposition,  it  was  proposed 
by  llorcau,  in  1805,  to  connect  them  together  by  means  of  a  wire,  retained  until  the 
eom|detion  of  the  cure.  The  procedure,  which  has,  I  believe,  been  generally  e(] 
demiied  liy  European  practitioners,  has  been  frequently  employed  in  this  countr 
in  consequence,  a|)pareiitly,  of  the  high  authority  of  Dr.  J.  Kearney  Rodgers,  wt 
was  the  first  to  perCortn  it  on  this  side  of  the  Atlantic.  It  consists,  first,  in  cuttil 
off  the  rounded  ends  of  the  fragments;  serttudly,  in  lirilliug  a  hole  through  eael 
and,  hially,  in  tying  tliem  firmly  together  with  a  silver  wire,  so  as  to  kt-cp  th« 
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flosely  and  evpnly  in  coiitatt  daring  tlie  consolidating  process.  It  is  <j;eneral]y 
iiuiiginccl  tlint  tliia  proi-odure  is  ncct'ssiirily  lollovveil  Uy  violent  indaujuiation,  ji-op- 
snling  Vifitli  linil)  arul  life-,  hnt  this  is  i\n  erntr.  If  the  opciation  be  oiircfuUv  per- 
fornied,  and  tlif  after-treatnient  pioiteily  coiidnr-tefl,  1  tiulieve  that  it  will  eoimnonly 
be  found  to  tie  t'lilirely  free  from  dtuiger,  xvliile  tlic  utmost  cojilidenee  may  lie  [daeeil 
ill  il9  etiicacy.  In  nearly  every  in.sUuiee  in  wliic.li  I  have  euiployed  it,  very  liUle 
pain,  inllanmialioii,  or  fever  oceurreil,  ami  tlie  resnlt  in  al!.  except  one,  was  most 
eatisfactory.  Tbe  operation  is,  of  course,  less  dangerous  in  Uk'  np|ier  liian  iu  the 
lower  extremit}'. 

In  the  first  case  in  which  I  tried  this  plan,  the  fracture  occupied  the  inferior  fnurth 
of  the  shaft  of  the  humerus,  and  various  reraedicH,  among  others  r>r.  IJrainard's, 
liatl  been  failhfully  but  fruitlessly  employed.  The  imtient,  ft  man,  twenty  years  of 
age,  being  thoroughly  nmci^lhetized,  a  longitudinal  incision,  nbout  tlnee  inches  in 
leuglh,  was  carried  along  the  posterior  asjKJCt  of  the  arm,  through  the  triee|t8 
inuscle,  over  the  site  of  the  fracture.  The  lou'ef  fragment  was  foutid  to  overlap  the 
upper  about  one  inch  and  n  half.  Tlie  ends  of  the  bone  were  surrounded  liy  a 
strong  fibrous  membrane,  which  was  tirndy  adherent  to  the  neighboring  (Ktirts,  mid 
formed  a  sort  of  shut  sac,  in  which  the  bone  was  indiedded.  .Abdtit  an  int-U  of  tije 
lower  portion  of  the  upper  fragment,  and  half  an  inch  of  the  upper  portion  of  the 
lower  fragment,  were  removed  with  a  deliciUe  saw;  but  on  account  of  tiieir  tiini 
adhesions,  and  especinlly  the  Bhortnesfl  of  the  inferior  [liece,  some  difllculty  was 
experienced  in  hrin^ing  Ihem  fully  into  view.  Ttie  fragments  were  conical,  rounded, 
smooth,  and  invested  by  a  thick,  fibrous  periosteum:  no  syuovkl  membrane  or  fluid 
existed.  The  next  step  of  the  operation  consisted  in  drilling  a  hole  into  each 
extremity  of  the  bone  with  a  common  gimlet,  when  a  piece  of  wire  was  introduced 
to  maintain  thern  in  aj»|)osition.  The  ends  of  the  wire  were  twisted  together,  and 
allowed  to  protrude  from  the  wound,  the  edges  of  which  were  npj>ro.ximated  by  tlirce 
sutures  and  adhesive  strips.  Two  B])lint8  and  a  ndler  being  applied,  the  arm  was 
firmly  BUi/l»orled  in  a  sliug.  There  was  very  little  hetuorrhage,  and  no  vessels 
required  ligation.  As  the  patient  suffered  great  pain,  a  grain  of  mor[)hia  was 
given  immediately  after  the  operation.  Very  little  local  or  constitutional  disturlt- 
anco  followed,  and  nearly  the  whole  wound  lieided  hy  the  first  intention.  At  the 
end  of  the  eighth  week,  the  nnion  had  advanced  so  far  that  there  was  scarcely  tiny 
perceptible  motion.  In  a  fortnight  at'ter,  the  wire  was  removed,  and  the  patient 
went  home  perfectly  restored,  the  arm  lieing  about  an  inch  and  a  half  shorter  than 
the  sound  one.  It  is  proper  to  add  that,  liy  iVerpient  passive  motion,  the  elbow-joint 
was  gradually  regaining  its  functions. 

In  another  case,  thai  of  a  man,  thirty-two  years  of  age,  I  treated  with  etjual 
success,  by  an  operation  of  this  kind,  an  utunnted  fracture  of  the  humerus  of  twenty- 
Beven  months'  standing.  The  ends  of  the  fragments  were  connected  by  two  silver 
wires,  which  were  iiermanently  retained.  The  case  is  rejiorted  at  length  iu  tiie  North 
American  Medico-Chirurgical  Review  for  July,  lsf,l. 

In  performing  excision^  it  is  very  iuniortant  that  the  periosteum  should  not  be 
stripped  otf  from  the  ends  of  the  bone.  In  a  ease  in  which  this  accident  happvued 
to  me  through  the  carelessness  of  an  assistant,  violent  erysipelas  with  some  necrosis 
was  the  consetptcnce,  endangering  the  safety  both  of  limb  and  life. 

Professor  Henry  J.  Rigeiow,  of  Boston,  in  18G7,  pultlished  tlie  results  of  eleven 
cases  of  ununited  fractures,  sncccssfully  treated,  with  one  exception,  by  connecting 
the  excised  extreinitiea  of  the  bones  with  silver  wire,  great  care  lieing  taken  to  pre- 
sence the  periosteum;  a  precaution  to  which  he  very  justly  attributed  much  of  the 
success  of  tbe  operation. 

The  results  of  some  of  the  above  operations  have  been  placed  iu  a  striking  and 
interesting  light  by  the  statistics  of  Dr.  Norris.  Thus,  of  forty-six  cases  in  which 
the  seton  was  nsed,  thirty-six  were  cured,  three  died,  three  were  partially  relieved, 
and  five  experienced  no  benefit.  Of  tliirty-eigiit  cases  of  resection,  twenty-four  were 
cured,  six  ilied,  one  was  partially  cured,  ami  seven  received  no  benefit.  Of  eight 
coses  treated  by  caulerizatiou  of  the  ends  of  the  fragments,  six  were  cured.  Of  eleven 
cases  in  which  friction  w.as  cmploj'cd,  all  were  cured.  It  is  worthy  of  remark  that 
the  treatment  by  the  seton  is  more  successful  in  fiactiires  of  the  femnr  and  humerus 
than  in  those  of  any  other  bones.  The  danger  of  the  more  severe  operations,  espe- 
cially the  seton  and  resection,  follows  the  same  laws  as  in  amputation,  increasing 
with  the  size  of  the  limb  and  its  proximity  to  the  trunk. 
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Whatever  plan  of  tre.itraeut  be  udoplecl,  it  in  impowiMe 
to   be  lou  atteutive    duiiiig    the  alter- manngetncut  of  tk- 
case,  es[jecially  iu  securing   repose  auti  accunicy  gf  appo- 
sition to  the  euda  of  tbe  fniginents.     The  limb  should  U? 
promptly  put    up  in   appropriate  splints,  whieh  i.houM  W 
taken  <itr  IVom  time  t<>  time,  aud  carefully  readj usted,  iu  tli« 
same  uiumier  us  in  tiie  treatment  of  a   recent  fraclufv.    If 
the  silfected  bone  is  one  of  the  lower  extix-mily,  as  the  f'-innr 
or  tibia,  it  will  be  well  to  let  tlie  patient  walk  aliout  • 
open  air  upon  crutches,  particularly  if  his  heallh  Una  ^i: 
mucb,  tbe   lindi   lieinp^   snpiiorted    by  the   ndinirabli- 
vanec  of  Dr.  Ilcnry  II.  SfmilU,  of  this  city.     The  a\*[K. 
delineated  iu  tig.  4U0,  is  constructed  upon  the  same  printi- 
pies  as  the  ortlinary  club-f<tot  apparatus,  consisting  of  a 
shoe,  and  of  a  leg  and  a  thigh-piece,  coiinecte<l  by  bingM. 
and  fastened  r<uind  the  limb  by  straps  and  buckles. 

If  any  of  the  more  severe  operations  are  performed,  Ite 
treatment,  for  the  first  few  (lays,  must  be  strictly  ami- 
phlogifitic,  the  patient  being  most  carefidly  watched.  ImI 
the  intlammation,  running  too  high,  induce  fatal  • 
qnences.  If  iibscesst's  form,  they  should  be  promptly  uj 
aud  the  utmost  attention  should,  throughout,  be  bej^tuwej 
upon  cleanliness.  The  great  danger  to  be  apprehended  after 
such  operations  is  from  erysipelas,  pyemia,  aud  phlebitis. 

"When  nil  the  known  remedies,  afler  a  thorough  trial,  fail, 
and  the  limb  is  utterly  useless.,  the  only  resource  is  ampu- 
tation. Few  cases,  however,  demanding  such  a  terrible  alter- 
native, will  be  likely  to  arise  in  the  present  state  of  tbe 
science. 


T.  TtClOrS  UNION  OP  niACTCRBS. 

Smith's  Arp»r»ta»rcirriiijuitfil 

PnMtnre.  modlBoil  Uy  Ki.ibe.  From  inattention  of  the  surgeou,  or  a  want  of  coo|TerBtii)ii 

of  ihe  patient,  I  lie  ends  of  a  broken  bone  sometimes  unite  in  a 

very  unseemly  ami  injurious  manner,  entin-ly  at  variance  with  the  beaut}'  and  usofnl- 

nessof  llic  atfected  limb,  as  represented  in  fig.  401.     The  deformity  tbu.s  ari^in^  inaj 

bo  produced  by  the  oTcrlappiii^or 
Fig.  401.  the  extremities  of  the  fragments,  »t- 

_^  tended,  of  course,  with  corre»poinl- 

ing  shortening;  or,  it  mar  1* 
owing  to  the  iniiHirfect  contact  of 
the  two  ends,  thus  occa^ionlog  a 
certain  amount  of  angular  dispJBW"- 
ment,  without  any  flbbrevi.alioii  of 
the  length  of  the  bone.  In  wbst- 
ever  way  the  deformity  may  l« 
induced,  it  is  ol)vions  that  it  slioitlil 
hv  rectified  at  the  earliest  possilili; 
momeii*  ;  f<tr  the  longer  the  caw' 
is  ]jermitted  to  reuiain  on  b&nd, 
the  more  ditlicult  it  will  be  to  afford 
relief.  There  are  several  proeedurw 
liy  which  this  object  may  bo 
lained:  1st.  Comjireesiou  lUid 

tension;  2dly,  forcible  flexion,  or  rupture  of  the  callus;  3dly,  subcutaneous  divisifl 

of  the  connecting  medium;  and,  lastly,  resection  of  ilie  ends  of  the  frnginents.    Tb 

methods  are  not,  of  course,  all  equally  adapted  to  every  case. 

1st.  The  .safest  as  well  as  the  most  simjde  [)rocedure,  but  one  which  is  apiilicsWo 

only  in  the  moix^  early  stages  of  vicious  union,  consists  in  applying  pressure  op; 

to  the  sent  of  the  deformity,  in  the  direction  of  its  convexity      This  ma^-  1 . 

ciently  done  by  means  of  a|)propriate  splints  and  bandages,  or  with  special  appamiu* 

provi(led  with   pads  and  siiews,  ami  appliances  f<>r  making  extension  and  cob 
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extension,  pjirtiL'iiInrJy  if  tlierc  ia  marked  ehnrleiurig.  It  is  not  nwpssaiy  to  give 
I  any  description  of  these  contrivances,  as  thov  may  be  readily  f'rsbi-iL-trted  by  any 
I  ingenious  mechanic,  or  even  by  ttic  surgeon  himRelf.  No  preliminary  treatment  will 
be  required.  It  is  nhsiiid  to  snppose  that  the  callus  may  be  sotteniMl  by  cataplasms 
and  fomentations.  The  compression  and  extension  should  lie  made,  at  first,  in  as 
gentle  a  manner  as  possible,  ami  he  ji;radually  increased  ami  steadily  maintained  up 
to  the  point  of  easy  tolerance,  being  occasionally  intermitted  if  productive  of  pain, 
or  likely  to  induce  excoriation. 

2dly.  If  tlie  preceding  method  fail,  or  is  inapplicaWe,  forcible  flexion  and  exten- 
sion, or  rnpture  of  the  callns,  may  be  atterajited,  eompellinfi;  the  dis[>laeed  fragnieiita 
to  retrace  their  steps.  This  [lian  is  also  cliielly  ap[>licali[e  to  recent  cases,  but  has 
oceasionally  been  employed  at  the  end  of  six,  eiirlit,  ten,  or  even  twelve  weeks.  I 
bave  myself  snccessftilly  i'in[>loved  it  at  the  cx|>iration  of  the  second  month,  and 
repeatetlly  within  the  tirst  three  weeks.  I-t  would  he  dillleiilt  to  state  when  it  sliouhl 
be  refraineil  from  ;  much  will  necessarily  ilepeiid  upon  circtimslanees,  for  in  one  ease 
the  union  may  be  firm  in  a  month,  while  in  another,  perhaps,  et]nally  simple,  if  not 
more  so,  twice  or  thrice  tlial  period  may  elapse  before  it  is  eonsolidated.  reilin])3 
as  good  a  guide  as  any  would  be  the  existence  of  sligiit  mobility  between  the  eixls  of 
llie  fr.igmcnts;  if  the  union  is  very  strong,  the  attempt  to  break  it  miglit  lie  altemled 
with  IVactnre  of  the  bone  above  or  below  the  seat  of  the  calitis,  thus  seiiouhly  conj- 
plicating  tiic  case.  Hesides,  the  fiperation,  except  in  tiie  more  simple  forms  of  the 
affection,  slionld  not  be  nmlertakcn  without  sonic  preiiarulion  of  tlie  system,  as  it  is 
occasionally  followe*]  liy  violent  inflammation,  crysi|K'las,  abscess,  and  even  death. 

The  operation  is  easily  performed,  l>cforc  the  union  is  consolitlated.  siraply  by 
bending  the  limb  over  the  knee,  or  by  placing  it  upon  a  table,  and  applying  ])ressnre 
upon  the  distal  extremities  of  the  fragments.  When  the  case  is  of  lonir  standing, 
and  the  union  fllrnii,  the  callus  can  ordy  be  bn)ken  by  the  om]i]oymeat  of  f-iree  applied 
I  by  some  s{>ecial  apparatus,  designed  either  to  act  tlirectly  upon  the  callus,  or  by 
means  of  a  weight  appended  t«t  the  ilistal  extremity  of  the  bone,  the  fractured  part 
jjrojecttng  slightly  over  tiie  edge  of  the  t,ible,  while  the  portion  of  the  limb  contain- 
ing the  upper  fragment  is  carefully  held  down  by  assistanls.  It  has  been  iiscerlained 
by  ex[>eriments,  peiforme<i  by  Jacquemtn,  Bosch,  (EsiL-rlen,  and  others,  that  the 
callus  of  a  thigh-bone,  broken  fitly  days  previously,  requires  a  weight  of  fifty  to 
sixty  pounds  to  sever  the  fnigments  at  the  seat  of  the  callus. 

3dl3'.  When  the  union  is  cumphte,  and  the  prece«ltng  methods  have  cither  failed 
or  are  inapiilieable,  |)artiu!  division  of  the  bone  should  be  practised,  the  object  being 
to  weaken  it  in  such  a  manner  as  to  admit  of  its  more  ready  fractuie,  or  gradual 
bending  by  ej'stematlc  compression,  as  the  nrw  osseous  matter  beconies  sollciicd 
from  the  etlects  of  tlie  inflammation  consequent  tqion  the  operation.  The  perfora- 
tion is  effecteil  subcutaneoiisly  by  means  of  a  drill,  the  point  of  whicb  is  about  one- 
foutth  of  an  inch  iu  breadth.  If  it  is  intended  to  luvak  the  bone,  this  should  be 
done  at  once,  and  the  linib  immediatel3*  placed  in  a  suitable  apparatus.  If,  on  the 
other  hand,  tlit-  rectification  is  to  h(\  effected  by  bending,  no  formal  measures,  for  this 
purpose,  should  Ik-  adopted  for  the  first  eight  or  ten  days,  or  until  the  osseoug  tissues 
liave  njidcrgonc  a  certiiin  amouut  of  softening. 

4thly.  Other  means  failing,  the  only  resource  is  excision  of  the  bone  at  the  seat 
of  the  fra<ture,  ahuig  with  a  |>ortion  of  the  callus.  The  procedure,  which  took  its 
rise  in  the  early  part  of  the  sixteenth  century,  consists  in  exposing  the  extremities 
of  the  broken  l)OJie.  and  removing,  with  the  saw  or  pliers,  a  sufficient  piece  to  admit 
of  tlK'  necurate  c(»aptatton  of  the  raw  surfaces.  The  case  is  afterwards  treated  as 
one  of  ordinary  conqiound  fracture. 

Finally,  when  relief  is  impracticable  by  any  of  the  means  now  described,  and  the 
limb  is  sadly  in  the  way  of  comfort  and  usefulness,  the  indivhhial  being,  perhaps, 
obliged  to  labor  for  his  daily  sn'bsistence,  the  only  alternative  is  either  to  abandon 
him  to  his  fate  or  to  resort  to  amputation. 

In  18.51,  I  met  with  an  instance  of  compound  fracture  of  the  tibia,  in  a  young 
man  of  inneteen,  in  whom  about  two  inches  of  that  bone,  lu'ar  its  middle,  hail  been 
sliot  away,  two  years  |irevii>usly,  b3''  a  rifie  ball.  Tlie  filudn  had  rernaineil  intact, 
t)Ut,  with  the  aid  of  a  stit!"  leather  splint,  forming  a  case  wtiich  reached  from  just 
l>elow  the  knee  t'l  wilhiii  a  short  distance  of  the  ankle,  progression  was  performed 
with  tolerable  ease,  although  not  without  the  use  of  a  crutch.     If  the  deficiency  of 
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bone  liful  been  snmewhat  less,  T  gliould  have  lieen  tempted  to  cut  away  a  portion  of 
tin;  filmla,  and,  ai\vv  rrfrfsliiiig  tiie  ends  of  the  tibin,  to  appro^diuate  Uie  bones  by 
silver  wire,  fully  aiiLirijtatiiig;  a  gootl  cure. 


8.    DISEASES  OF  THE  CALLrS. 

Callus,  like  all  new  tissues,  is  lialilo  to  dilTeicnt  diseases,  Ijoth  during  itsdeTc1o|>" 
ment  urul  aCtur  its  poniplclion,  more  or  Jess  liostile  to  its  welfare  and  jierjieluih. 
Some  of  these  afTeiitiuns  have  a  local  origin,  some  flepeud  ujion  tlie  state  of  the  cui»- 
slitiitinn,  and  others,  again,  se(.iii  to  partake  of  the  nnliire  of  both  of  thi-**-. 
Deficieuey  of  callus,  althonurh  not,  properly  speaking,  a  disease,  may,  neverlhelcM, 
become  a  sonr<a'  of  great  ditllciilty  on  account  of  its  iiiahilily  to  subserve  llie  (>ur. 
pose  of  a  supporting  racdiinn.  The  causes  which  may  induce  this  condition,  aiuI 
the  nierins  of  remedying  it,  when  it  exists,  liavc  already  been  pointed  out. 

An  r.vnberant  cullus  is  iiy  no  means  uneoniuion  ;  it  occaaionally  arises  withont  anj 
obviotis  canse,  but  more  jrenerally  it  is  dependent  upon  the  sejtaration  of  tin  fhU 
of  the  broken  bone,  ns  if  natnre  were  determined  to  effect  union,  despite-  the  : 
of  tUe  surgeon.     The  annexed  cut,  fig,  402,  from  a  drawing  of  a  specimen  in  IL.  ... 

Fig.  403. 


Exnbenol  Callni  after  Fracture  of  th«  Tbl(h. 

lection  of  the  late  Professor  Cobb,  of  the  Tniversity  of  Louisville,  affords  a 
illnsliaLiou  of  an  exeess  of  this  siihstame,  obviously  produced  in  this  way. 
fracture,  an  oblique  one,  situated  jnst  above  the  middle  of  '.he   right  femur, 
evidently  ocemred  several  years  before  death.     The  callus,  whieh  was  exceediii(| 
[lOi'ons  :i8  well  as  very  brittle,  was  eleven  iurhes  in  circumference  at  the  widest  pn 
by  six  iirches  in  length.     From  its  8n[>erior  extremity  projected  two  processeSi  w! 
overlapjied  the  up|>er  fragment,  and  must  have  materially  Impeded  the  octiou  of  1 
mu.scles  of  the  limb. 

Exuberance  of  the  c;dlus  is  occasionally  produced  by  the  presence  of  piecw 
dead  bone,  which  it  thus  imprisons  as  foreign  bmlies  are  sometimes  inclosed  by  a  tj 
or  by  a  wall  of  plastic  matter.  The  sheath  thus  formed,  however,  is  always  imp 
feet,  openings  existing  iu  ditfcrent  parts  of  its  extent  for  the  purposes,  npparcot 
of  driiinagc.  Neglceted  or  badly-treated  couiminuted  fractures,  caused  by  gunshot, 
railway,  and  other  severe  injury,  are  not  unfretiueutlj'  followed  by  an  extraordi 
redundancy'  of  callus  ;  luul  as  the  effect  of  this  substance  is  to  incarcerate  the  fn 
uients  of  the  broken  bone,  profuse  discharge,  generally  of  an  unhealthy,  fetid, 
sanious  character,  may  be  tiius  kept  U])  for  almost  nu  indefinite  period.  The  projl  _ 
remedy,  oliviousl}',  is  the  extraction  of  the  dcjid  fragments,  a  proeednre  oec.nsionnllj' 
of  a  very  embarrassing  charact<'r,  espeeially  wiieu  the  callus  is  situated  in  a  boim 
thiikly  covered  by  muscles,  or  in  close  proximity  with  »tn|>ortnnt  vessels  and  ncr 
In  a  case  under  my  charge  many  years  ago,  I  removed  not  le.'*s  than  twenty-1 
pieces  uf  this  kind,  some  of  considerable  size,  having  previou.slj' ip-ide  .^  long  incis 
over  the  tumor  in  front  of  the  thigh.  With  the  aid  of  chisels,  gouges,  and  pli« 
riddance  was  achieved  with  but  little  loss  of  blood,  and  with  no  pain,  as  the  pati 
was  thoroughly  under  the  inliueuce  of  chloroform.  Although  the  number  of  dc 
pieces  was  unusually  great,  such  was  the  size  and  firmness  of  the  callus  that,  notwil 
standing  it  was  oblige<l  to  be  divided  in  almost  every  direction,  no  separation  of  1 
eii<ls  of  the  broken  bone  ensued,  and  the  patient,  after  having  recovered  from  the 
immediate  etleits  of  the  o[»eration,  was  able  to  walk  about  as  before.  The  t'racture 
had  been  cansed  nine  months  previously  by  an  escapette  ball. 

An  extraordinary  degree  of  iuittleness,  arising  from  an  excess  of  earthy  t: 
occaaionally  exists  in  the  callus  of  a  broken  boue.    Such  an  event  nmy  occur  at  .i 
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paralively  earl}'  period,  as  a  rosult  of  i-auses  tlip  tni«*  natnro  of  which  is  not  nlways 
easy  of  rletection.  I  believi-,  liovvmer,  Unit  fragility  of  the  i-mIIiib  is  inorc?  I'lt'qtu'utly 
met  with  in  persons  of  a  gouty,  rhcumatie,  ami  syphilitic  slate  tjf  the  system,  than 
Id  aii3"  other  class  of  inilividuals.  However  iiulneed,  the  *li.nhtest  injury,  as  a  mere 
twist  of  the  lione,  or  even  muscular  exertion,  is  generally  capable  of  fracturing  it, 
Rud,  consequently,  of  reseparatiuj;  the  ends  of  the  fragments. 

Callus  is  subject  to  soj'teruiiij,  tlisintegration,  and  absorption,  if  not,  also,  to  fatty 
degeneration.  The  causes  under  the  influence  of  which  these  changes  are  etTected  are 
not  alwa3-3,  or,  perhaps,  even  generally,  (.listinguishablc.  In  some  cases  tlie_v  are 
plainly  owing  to  undue  compression,  as  from  tight  bandaging;  in  others,  they  are 
liuiuecd  by  [iru mature  cxemse.  Occasionally,  the  absorptiun  may  be  distinctly  traced 
lo  the  inordinate  use  of  mercury,  carried  to  profuse  salivation  ;  or  it  may  depend  ujjon 
ft  syi)hiliLic  taint  of  the  system,  especially-  when  this  aflection  Ims  reached  its  third 
Rtage,  in  whicli  the  bones  and  periosteum  are  so  coiisLanlly,  and  often  so  seriously, 
|nTolve<l.  But  the  most  common  cause,  perhaps,  of  all,  is  an  impoverished  and  dis- 
eased state  of  the  blood,  from  the  use  of  rm|jro|iiL'r  fuod,  and  especially  from  the 
(rant  of  a  snllicient  rpiantity  of  fresh  vegetables  and  subacid  fruits.  The  influence 
of  ilMienlth  arising  from  this  cause  upon  the  condition  of  the  callus  was  strikingly 
^empliiieii  in  Lord  Anson's  voyage  to  the  FacHie  Ocean,  in  which  nianyof  the  crew 
fciilfered  severely  from  scurvy.  It  was  notice<l  that  those  who  bad  formerly  bad 
rrnetures  were  attacked  wiili  absor|>tiou  of  the  callus,  speedily  terminating  iu  sepa- 
mation  of  the  cuds  of  the  broken  bone.  Cicatrices,  whether  the  resnlt  of  the  beating 
of  wounds  or  of  ulcers,  exijerieneed  a  similar  (ate,  the  parts  breaking  otit  into  oj>en 
Bores,  remarkably  pale,  languid,  flabby,  and  dillicult  to  cure.  Similar  elfeets  are 
occasioually  observed  to  follow  the  attacks  of  typhoid  fever  and  anemic  states  of  the 
Bystem,  however  engendered. 

The  treatment  of  softening  and  disintegration  of  the  callus  must  depend  upon  the 
nature  of  the  exciting  cause,  due  inquiry  into  which  should,  therefore,  always  be 
made  as  a  preliminary  step.  Tight  bandages  and  splints  are  removed  ;  premature 
exercise  is  avoided  5  io<lidu  of  potassium  and  mercury  are  admin isiered  if  t!ie  cause  is 
obviously  of  a  syphilitic  nature;  scurvy  is  relieved  by  a  change  of  diet,  esi)ecially 
tlie  use  of  subaciil  fruits  and  vegetables;  and  anemia  is  met  with  tonics  and  stimu- 
lants, as  iron  and  quinine,  with  mdk  punch  and  nutritious  food. 

Finally,  callus  is  soniL-linies  the  seat  of  severe  pain,  generally  of  a  dull,  acliing 
character,  but  oecasionally  very  sharp,  and  recurring  at  every  change  of  tlie  weather, 
60  that  the  part  literally  subserves  the  purpose  of  a  barometer.  Persons  of  a  gouty, 
or  rheumatic  predispo>ition,  and  those  alfected  with  tertiary  syphilis,  are  particularly 
prone  to  sufl'er  in  this  way.  Now  and  then  the  pain  apjjears  to  be  of  a  neuralgic 
nature  The  most  accurately  united  fracture  may  be  followed  l»y  such  an  occurrence, 
l)ut  it  is  by  far  most  common  in  those  in  which  there  is  a  redundant  or  very  irregular 
fpallus.  The  cause  of  the  pain  has  been  variously  exjilained.  Tlie  probability  is 
that  it  is  generally  due  to  the  pressure  exerted  by  the  exuberant  substance  upon  the 
nerves  in  its  immediate  vicinity.  This  idea  appears  the  more  [ilausible  when  it  is 
recollected  that  (ilanients  of  nerves  of  consideraltle  size  arc  sometimes  imprisoned  in 
the  calltis  of  a  broken  bone. 

Among  the  more  important  remedies  for  the  relief  of  this  pain,  are  various  sorbe- 
Hacieut  and  anodyne  lotions,  as  acetate  of  lead  and  iaudaiuim,  tincture  of  iodine, 
and  chloroform  liniment.  Sometimes  a  blister  answers  a  good  purpose.  When  the 
pain  is  dependeJit  upon  a  syphilitic  taint  of  the  system,  the  iodides  must  be  edijdoyed, 
cither  alone  or  in  union  svith  mercury.  Cokhicuni  will  be  useful  when  there  is  a 
gouty  or  rheumatic  state  of  the  system.  Excision  of  the  callus  might  be  required 
when  it  is  obvious  that  the  suffering  is  due  to  the  presence  of  a  compressed  and 
imprisoned  nerve. 

SECT.  XX. — FBACTURES  OF  PARTICULAR  B0NE8. 

1.    HEAD  AND  TETJNK. 
FRACTURES  OF  THE  NASAL  BONES. 

Falls  and  blows  are  the  causes  of  this  fracture,  which  ma}'  bo  either  simple  or 
complicated;  oblique,  transverse,  or  longitudinal;  limited  to  one  bone  or  extended 
vol,.  T.— ro 
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over  bolU,     It  is  URiinll}'  ndondeil  witlj  severe  injury  of  tlie  si^ft  utirts,  nml  rociw- 
times  with  frni-tiire  of  the  nscfiuliiitf  process  of  the  suijerior  mnxillnry  Ikhk*,    <»it3- 
Bioniilly,  again,  there  is  a  si'itanitiou  v\'  the  nasnl  cartilages,  or  fracture  of  llieetlitnoiil 
bone,  the  vomer,  or  tiirbiuntei.1  bnne.     Tlie  syraptnras  are  generally  wrell  niarW, 
except  when  there  is  corisideiabie  swelling  of  the  integument,  when  the  nn' 
the  lesion  may  easily  be  c>verloi>kc(l,  perliaps  much  to  the  detriment  of  the  , 
If  an  examinntion   lie  miiile  soon  alter  the  ()c<*nrreiice  of  tlie  accident,  the  n 
\h'  foiiinj  tn  lie  out  of  shape,  from  flinplaeement  of  the  frapments,  one  of  wUh 
Vk'  dpj>resse«l  towards  tlie  nostril,  while   the  other  ma.v  form  an  iinusnal  promih^iKt' 
IteiK'filh   the  skin.     Crepitation  is   aUo  cotiimonly  distinguishable,  e««|»ecially  if  ilu 
fracture  is  multiple,  or  the  bone  is  broken  into  several  piecen.     In  all  caseB.  the  ihmhi 
of  the  finger  should  be  passed  over  the  surface  of  the  nose,  with  a  view  of  ascertnining 
whether  tliero  ia  any  irregularity  or  mobility,  as  there  will  almost  certainly  hi-  whin 
there  is  fracture.     If,  after  this,  there  be  still  some  doubt,  it  will  be  well  to  inlrodu^ 
a  large  probe,  inetallle  bougie,  or  grooved  director  into  the  nostril,  for  the  piu-|)oy 
of  making  counter-pressure,  while  pressure   is  applied  in  the  opposite  direction  with 
the  end  of  the  finger.    When  there  is  a  wound,  denuding  the  bone,  the  diagnosis  will 
seldom  be  ditllcnlt. 

More  or  less  bleeding  generally  attenda  this  accident;  occasionally,  indeed,  it  li 
quite  profuse,  and  in  a  few  instances  it  is  flaid  to  have  pnned  fatal.     Anoth'  i  - 
lorn,  tiomctimes  present,  is  emphysema  at  the  root  of  tlie  nose,  extendijig  al'  i^ 
eyebrows.     It  usually  cojiies  on  wilhiii  a  short  time  after  the  accident,  and  is  ovjiug 
to  an  escape  of  air  from  the  nostril  across  a  rent  of  the  mucous  nu-nibrane  into  tlii 
snlxjutaneous  cellular  tissue.     It  is  in  itself  of  no  moment,  as  it  usually  di> 
spontaneously  in  a  few  days.     Sometimes  violent  cephalic  symptoms  altmi 
fractures,  depending  upon  the  intimnte  connection  between  the  nasal  and  froiitsl 
bones,  whi<'h  ]iermitn  the  jarring  etfects  of  the  blow  or  fall  to  be  couimuuicRtiHl  lu 
the  brain  and  its  enveU^ps. 

Fracture  of  the  nasal  bones  is  not  always  free  from  danger,  all  hough  the  ptirnl 
generally  recovers  without  any  untowanl  symptoms.  I)anger  to  life  is  to  Iv  npprt- 
hcnded  only  when  there  is  serious  cerebral  involvement,  as  when  the  lesion  is  ass"- 
ciated  svith  fraclure  of  the  cribriform  plate  of  the  otliuioid  bone,  separation  of  the 
dura  mater  at  the  anterior  part  of  the  base  of  the  skull,  cojiioiia  effusion  of  MoihI, 
or  severe  concussion  of  the  brain.  Under  such  circumstances,  the  patient  mav  (lie 
from  shock,  from  eoiu|)ression,  or  from  infiammatifui.  The  prognosis  shoidd,  tlierts 
fore,  be  guarded,  especially  as  the  degree  of  danger  cannot  sdways  be  cjstiuialed  h 
the  amount  of  visifile  injui'y.  If  the  fracture  is  multiple,  or  the  bones  arc  cruslieJ 
in,  more  or  less  deformity  may  be  expected  after  the  cure. 

The  redurfion  is  generally  easy.  The  patient  being  seated  upon  a  chair,  with  !«» 
head  resting  against  the  breast  of  an  assistant,  any  depression  that  may  exist  is  to 
be  remedied  by  means  of  a  female  catheter  or  grooved  director,  inserted  into  the 
nostril,  and  made  to  bear  .igaiust  the  displaced  fragment  until  it  resumes  its  |in>]wr 
level.  Sometimes  a  good  deal  of  [U'cssiiie  and  counter-pressure  will  be  nect-sssrv. 
while  at  other  times  luinlly  any  iiianipuhiliun  will  be  required,  the  mere  p:iJ*sHgcof 
the  finger  over  the  seat  of  the  friictori'  being  sunicienl  to  adjust  the  fragaienlA 
When  the  nasal  septum,  or  the  perpendicular  i)lale  of  the  ethmoid  bone,  is  ' 
out  of  place,  restoration  may  be  ett'ected  by  means  of  the  finger,  or  some  >■ 
instrument,  introduced  into  the  nostril. 

When  the  fragments  have  a  temlency  to  cave  in,  or  to  fall  asnnder,  the  best  mMm 
of  coimteraeting  it  is  a  stout  adhesive  strip,  carried  across  the  bridge  of  1 1 
from  one  cheek  to  the  other;  the  plaster  promi)tly  adheres  to  the  skin,  and,  a*-^ 
the  shape  of  the  nose,  effectnally  prevents  further  displacement.  The  older  siirs«>n* 
were  in  the  habit  in  such  cases  of  stullbig  the  nostrils  with  dossils  of  lint,  stur«reil 
with  ointment,  and  frequently  changed  for  the  sake  of  cleanliness.  Subseipitntly, 
metallic  tubes  were  recommended,  and  in  modern  times  tubes  of  gum  elastic  Iiavr 
been  used.  All  such  contrivances  are  now  very  properly  dispensed  with;  or,  if  l\w} 
are  ever  employed,  it  is  oidy  in  i*ascs  where  it  is  impossible,  from  the  manntr  in 
which  the  bones  have  been  crnsln'd.  to  remedy  the  dis]iljicement  in  any  other  way- 

The  symjitoins  which  u-'^n!lllv•  follow  this  accident,  such  as  infiamraation  ot  Hk* 
pituitary  membrane,  and  sw<>lling  of  the  nose  and  face,  are  combuted  by  genenil  nml 
local  bleeding,  purgatives,  and  other  aiitiphlogistics.     The  brain  is  carefully  wnlrhp«l 
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and  nny  iintownrd  occurrence  met  at  the  earUcst  possible  moment.  IFeniorrliagc  is 
restrained  Ly  cold  ai)i>licalions  and  elevation  of  tlie  liead  and  aims;  if  otistinate,  by 
plugging  the  nostrils,  or  by  iujettions  of  a  strong  soluliou  of  aubsuJphate  of  iron. 

FRAOTUBES  OP  THE  NABAL  CARTILAGES. 

The  nasal  cartilages  are  sometimps  broken,  or  broken  and  partially  detached  from 
the  nasal  and  maxillary  bones,  the  niosl  comnron  cause  of  the  accident  being  a  violent 
blow  or  fall,  inflicting,  perhaps,  nt  the  same  time  serious  injury  upon  the  soil  parts. 
The  nature  of  the  ca.se  can  seldom  lie  mistaken.  When  the  cartilajres  arc  displaced 
inwards,  the  nose  will  necessarily  be  more  or  less  flattened  and  depres.ied,  and  the 
effects  will  assume  increased  imjiortance  if  the  lesion  be  conjoined  with  fracture  of 
the  nasal  bones  and  the  cartilatfinous  septum.  The  trealmeut  must  be  conducted 
Ujion  general  principles.  The  great  aim  should  l>e  to  preserve  the  contour  of  the 
nose;  hence,  after  having  restored  the  parts  to  their  proper  relalionis,  it  may  be 
necessary  to  plug  the  nostrils  with  lint,  well  oiled,  a  metallic  tuiit  having  [uevioiisly 
been  inserted  to  Cacilitate  respiration.  Leeches  may  be  rurpiireit  to  inoderivte  iuflam- 
luation. 

In  the  case  of  a  man,  forty  years  of  nge,  brought  to  the  Clinic  of  the  Jefferson 
Sledical  College,  by  Dr.  McWhinnoy,  the  septum,  broken  into  several  pieces  four 
months  previously,  encroached  so  nxnch  upon  the  left  nostril  as  to  cause  idmoat  com- 
plete obstruction  to  respiration  on  that  side.  Iti  order  to  allord  relief,  I  was  com- 
pelled to  cut  away  the  whole  of  the  offending  part  with  a  probe-pointed  bistoury. 
The  nose  seemed  to  have  been  very  little  deformed  liy  the  accident. 

Dr.  Bolton,  of  Riehmoml,  iu  a  case  of  old  displacement  of  the  nasal  septum, 
cflTccted  restoration  by  an  ingenious  |>rocess,  consisting  of  a  stellate  incision  made  in 
6uch  a  manner  as  to  ioiin  eight  triangles  witli  their  apices  converging  to  a  coiumon 
point.  lie  then  seized  the  triangles  separately  with  a  pair  of  forceps,  antl  broke 
them  at  their  base  without  detaching  them.  The  comminuted  part  was  next  forced 
into  its  natural  position  :uh1  supported  by  apprcjpriate  dressings  in  the  nostrils  until 
tiuioD  occurred. 

FRACTURES  OP  THE  UPPER  JAW. 

i\  fracture  of  the  upper  jaw  implies  the  application  of  direct  mechanical. injury,  in 
A  concentrated  au<l  severe  form.  No  ordinary  force  could  produce  such  a  result. 
Jn  a  few  instances  it  has  been  caused  by  conire-cr)up,  the  head  and  lower  jaw  being 
Svedged  in  between  two  hard,  resisting  bodies.  PurLions  of  the  alveolar  process,  of 
variable  shape,  and  even  of  large  size,  are  sometimes  broken  ofi'  iu  the  extraction  of 
a  tootli.  There  is  nothing  definite  at  Till  iu  regard  to  the  siltiatiou  of  the  (Vacture. 
Bince  it  may  affect  any  |)ortiou  of  the  iione,  its  body,  ascending  i)rocess,  horizontal 
plate,  or  alveolar  process.  It  is  always  accompanied  by  severe  injury  of  llie  soft  and 
bard  parts,  and  is  usually  of  easy  recognition,  simple  in8])ectiou,  or  touch,  cimunonly 
BulUcing  for  the  purpose.  The  accident  is  apt  to  be  followed  b}'  violent  inflamma- 
tion, re<iuiring  prompt  measures  for  its  relief. 

In  the  redu(!tioii,  pressure  and  counter-pressure  are  chiefly  relied  u]>on,  the  parts 
'being  moulded  gently  into  their  natural  position  by  the  fingers,  either  alone,  or  aided, 
a^  in  tVaclnrc  of  the  horizontal  plate  of  the  bone,  1>y  the  grooved  director  iuserte<l 
in  the  nostril.  If  tbe  alvei>!:ir  ]>rocess  has  suffered,  it  may  become  necessary  to  secure 
Its  projier  matiitenatiee  by  lying  together  several  of  the  contiguous  teetlv  witli  thin 
silver  wire.  Whatever  uiny  be  the  nature  of  the  case,  the  rule  is,  if  possible,  to  save 
bII,  and  take  away  nothing. 

In  1«()5,  I  attended,  along  witli  the  late  Dr,  Smiley,  a  man,  forty -seven  years  of 
nge,  who  had  broken  the  left  npjier  jaw  by  falling  bead  foremost  from  the  thinl-slory 
window  of  his  house  upon  Lhe  cellar-dorir  below,  a  distance  of  about  tliirly-jlvc  feet. 
lie  was  much  stunned  l>y  the  blow,  and  it  was  not  until  after  he  had  freely  vomited, 
seven  hours  atler  the  accident,  that  entire  consciousness  was  restore^l.  The  fjice  and 
forehead  were  much  bruised  and  discolored,  the  nasal  bones  were  comraiuute<l,  the 
left  eye  was  ruptnroil,  a  considerable  quantity  of  blood  escaped  from  the  nose  an<! 
iUioutli,  and  the  jaw  was  broken  in  such  a  manner  that  it  could  easily  Ix)  moved 
about  in  different  directions  witli  the  fingers.  The  Hue  of  fracture  extended  from 
behind  forwards  between  the  cuspid  and  small  grinder,  but  none  of  the  teeth  were 
knocked  out  or  even  loosened.     Notwithstanding  the  severity  of  the  injur}-,  the  man 
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rapicHy  recovi'ivd,  with  litvnlly  any  peroeptible  fleformity,  expopt  what  was  cnuscfl  \\y 
the  state  ol'  the  eye.  For  llit;  tirst  lew  weeks  there  was  great  ditliciilty  in  awsillowing, 
and  seventl  months  elapsed  helore  sohd  IVxkI  could  Ije  masticated.  The  trealmtiii 
was  very  simple.  Until  the  eightli  day  the  pnneip.il  remedies  were  anodyiii-si,  Uxs- 
tives,  .intl  saturnine  lotions.  When  tlie  intlamniation  and  swelling  had  mca.Huralijj 
subsided,  the  hc.id  was  carerully  bandtij^ed  in  such  a  manner  as  to  keep  tlie  lower 
jnw  in  constant  contact  with  the  upjver  until  the  parts  were  thoroughly  reimite<l. 

FRACTUUES  OF  THE  MALAR  BONE. 

Fracture  of  the  malar  hone  is  ver^'  uncommon.  Like  fracture  of  the  upper  jaw, 
it  is  always  pro<^iuccd  by  (Hrect  violence,  is  invariabl}*  attended  with  seven?  cod- 
tusioii,  if  not  with  other  injury  of  the  soft  parts,  is,  in  general,  readily  recoguizeii. 
is  liable  to  be  fnllowed  by  high  inflammation,  and  is  easy  or  difUcult  of  luansiro- 
ment  according  to  the  [iresence  or  aljxcuoc  of  displacement.  When  the  broken  part 
i.s  sunk  down  beyond  its  natural  level,  an  attempt  maybe  made  to  raise  it,  ei|ie. 
cially  if  thiMe  is  nlre.iih'  a  wound  denuding  the  bone,  and  admitting  of  the  iiisfrtjou 
of  a  snit^ible  lever;  if  not.  an  incision  is  made,  provided  it  seems  probahle  that 
there  will  be  unsightly  deformity  after  the  cure,  if  the  fragment  l>e  left  in  its  ab»i»rinal 
situation.  Such  a  procedure,  althoujjh  comiemned  by  some  authorities,  is  roiuli 
better  tl)an  leaving  the  bone  uiirctbiced.  Fracture  of  the  zygomatic  jirocess*  cf  tbr 
temporal  bone,  also  exceedingly  rare,  is  treated  upon  siniilar  principles. 


FRACTURES  OF  THE  LOWER  JAW. 

The  lower  jaw-bone  may  be  l^roken  in  any  portion  of  its  extent,  not  excepting  vvro 
the  symphysis.  Fracture  licrc,  however,  is  unusual,  and  is  met  with  chiefly  in  joung 
subjects,  before  the  complete  union  of  the  two  opposite  halves  of  tlie  bono.  The 
most  common  site  of  fracture  is  the  body  of  the  maxilla,  towards  its  anterior  cj- 

tremity,  as  in  fig.  403,  and  next  in  point  of  fh?- 
Fig.  403.  qnency,  at  least  according  \o  my  observation,  its 

ascending  ramu.s.  The  condyle,  neck,  and  corn- 
noid  process  are  seldom  broken.  The  fractna* 
may  Ikj  transverse,  oblique,  or  longitudinal; 
single  or  multiple ;  simple  or  coraplic.it<»tl. 
When  the  bone  yields  at  two  points,  there  will 
necessarily  be  three  fragments,  and  cases  oceiir 
in  which  the  numl>or  is  still  greater,  the  Ihidc 
iHjiiig, literally  crushed.  Thus,  Ifouzelot  has  puU 
Iishe<l  the  particulars  of  one  in  which  the  \)ont 
was  lu'oken,  in  a  fall  from  a  height,  at  both  cod- 
Fnotare of  tbe  Jaw.  d^'les,  through  both  corouoid  processes,  niiil  al 

the  8ym[ihysi8.  Sometimes  the  lesion  is  liiJilte<l 
to  the  alveolar  process,  or  to  this  process  and  the  body  of  the  j.iw.  In  either  event, 
there  will  be  involvement  of  the  gums  and  teeth,  with,' perhaps,  extensive  separatioD, 
if  not  eompK'tc  evulsion,  of  the  latter.  Occasionally,  a  longitudinal  fracture  of  the 
body  of  tlie  bone  is  intersected  at  CHch  extremity  by  a  transverse  or  oblique  one. 
The  accident,  which  rarely  occurs  before  the  age  of  manhood,  is  much  more  frequent 
in  males  tlian  in  i'emales.  When  the  ends  of  the  fragments  are  unusually  long.ind 
sharp,  they  may,  if  the  parts  ai-e  not  well  supported,  pierce  the  raucous  raemhrane, 
thus  converting  a  subcut.aneous  into  an  open  fracture. 

Direct  violence,  as  a  tall,  blow,  or  kick,  is  the  most  common  cause  of  fracture  of 
the  inferior  jaw.  I  have  seen  lour  instances  in  which  it  was  producetl  by  n  blow 
with  the  fist  upon  the  chin  or  side  of  the  bone,  one  of  the  cases  being  a  healthy  lad- 
liotween  fifteen  and  sixteen  years  of  age;  the  others,  persons  between  tweuiv-flvr 
and  thirty -two.  A  ver3' common  cause  of  this  fracture  is  the  kick  of  a  horse.  Dtii- 
tists  often  break  off  portions  of  the  alveolar  process  in  the  effort  to  extn-v-t  teeili. 
Sometimes  fiighlfnl  injury  is  pnubiced  in  this  way.  .Muscular  action  is  capahlw  of 
breaking  the  lower  jaw.  A  man,  upwards  of  seventy  years  of  age,  an  out-jwtifU' 
of  the  Clinic  of  the  Jclferson  Medical  College,  presented  himself  to  Professor  Tan- 
coast  in  Januaiy,  1857,  on  .nccount  of  a  fracture  of  the  neck  of  this  bone,  ctnw^ 
the  jiight  before  in  a  violent  paroxysm  of  coughing.     The  symptoms  were  uiimis- 
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takable.  The  explosion  vi'  [jowtJor  in  litiug  uti  a  pistol  witbin  the  nioutli  has  also 
been  known  to  give  rise  lo  the  aceideiU.  Fioullj,  the  h>wer  jaw  is  soinetimes  broken 
on  one  side  b}'  a  blow  upon  the  opposite,  or  bj  counter-stroke,  as  in  a  ease  related 
by  Dr.  Cockburn,  in  whieh  this  boue  yielded  at  its  ueek  from  a  cause  of  Ibis  kind. 

The  gi/mpfom^  of  fraetuie  of  the  body  of  the  lower  jaw  arc  generally  so  well  de- 
fined as  to  render  it  easy  of  diagnosis.  Crepitation  nmy  almost  always  be  detteted 
in  moving  the  fragments,  and  upon  looking  into  the  mouth  tiie  teeth  will  usmdly  be 
found  to  have  lost  their  natural  rehilioiiH.  Tliere  is  also  commonly  a  iiereeptilile 
inequality  at  the  inferior  border  of  t!ie  bone,  whieh  may  readily  be  imreased  by 
motion,  and  which  is  of  itself  sulBcient  to  point  out  Ike  eharaeter  of  liie  injury. 
When  the  jaw  gives  way  on  both  sides,  the  central  piet*  in  drawn  downwards  by  the 
muscles  of  the  throat,  the  front  teeth  arc  out  of  tlieir  normal  jiositiou,  and  the  nioulh 
is  o{>en  and  distorted. 

In  fracture  of  the  r.lmiis  there  wilt  be  a  grating  noise  at  the  site  of  injury,  and 
excessive  pain  near  the  ear.  From  the  fact  that  the  ninsseter  muscle  is  attaelied  to, 
and  covers  in,  both  fragments,  there  is  seldom,  if  ever,  any  considerable  dis^plaee- 
mcnt. 

A  fracture  of  the  neck  of  the  bone  is  easily  detected,  except  in  very  fat  8idijects, 
b}'  the  crepitation  produced  on  moving  the  jaw,  by  the  preternutural  niubility  in 
front  of  the  car,  and  by  the  manner  in  which  t!ie  budy  i»f  the  bone  is  dragjied  for- 
ward by  the  action  of  the  external  ptcrygui<l  musch-.  JSiniilar  symptoms  characterize 
fracture  of  the  condyle. 

In  addition  to  the  symptoms  now  described  as  indicative  of  fracture  of  different 
portious  of  the  inferior  maxilla,  there  will  be  more  or  less  impediment  in  npeakiig 
and  swallowing,  dilHcnUy  in  closing  the  month,  and  inability  to  masticate.  The 
patient  experiences  severe  ]>ain  at  the  seat  of  fracture,  aggravated  bj-  motion  und 
manipulation;  the  soft,  parts  are  u.sually  considerably  contusid,  if  not  also  lacerntid: 
and  there  is  often  smart  hemorrhage,  either  from  wound  of  the  mucous  membrane 
or  rupture  of  the  inferior  dental  artery. 

Simple  fractures  u.-sually  unite  in  from  four  to  five  weeks,  without  ultimate  defor- 
mity of  functional  impediment.  Those  of  tbe  neck  require  a  longer  time,  jiud  more 
care  in  tlieir  tuanagement,  than  those  of  the  budy  and  ranuis.  Coniplicated  I'lnc- 
tures  of  the  J:iw  are  often  followed  by  severe  suflbring,  causeil  either  directly  by  the 
resnlling  iiiHammation,  or  by  some  of  its  more  serious  eonseqiieiices,  as  abscess 
caries,  and  necrosis.  I  have  knowti  great  emaciation  to  arise  from  tlie  irinbi!i(y  of 
tbe  patient  to  take  appropriate  JKinrishment  during  the  long  cnnfinement  (jf  tlie  parts. 

During  tbe  rcihifti'tn  of  these  fractures,  the  iialieiit  should  be  seated  upon  a  cbair, 
with  his  head  firndy  snp[»orted  u[ion  tbe  breast  of  an  as.KJhtiiiit.  The  snrg«'iiu,  jiass- 
ing  his  fingers  along  the  lia-se  of  tlie  jaw,  supposing  that  it  is  the  body  that  is  broken, 
moulds  the  parts  into  proper  shajie,  and  tlien,  closing  the  mouth,  sees  that  the  lower 
teeth  rest  fairly  against  the  upper.  When  the  fragments  overl.ip  each  other,  Ibey 
must  be  drawn  in  opposite  directions,  when  the  sliyhtest  pressure  will  generally  suf- 
fice to  effect  their  reduction.  If  any  of  the  teeth  are  loost?ne<^  or  partially  lorced 
from  tlieir  sockets,  au'l  they  are  perfectly  sound,  they  should  by  all  means  be 
retaineit,  being  secured,  if  need  be,  to  the  adjacent  ones,  by  a  etrong  ligature,  or, 
what  is  prefL'i'ibie,  a  thin  silver  wire.  It  was  formerly  the  custom  to  treat  such  teeth 
as  extraneous  bodies,  under  the  belief  that  the^y  were  iiK'a[»able  of  readhesion  ;  a 
belief  which  more  enlarged  observation  has  sliown  to  be  atlogether  fallacious. 

The  fracture  btnng  rcdiu-ed,  as  may  always  be  known  by  the  evenness  of  the 
dental  arch  and  of  tlic  inferior  margin  of  the  jaw,  a  piece  of  itastebnard,  or,  what  is 
preferable,  of  felt,  i.s  immersed  in  hot  water,  and  accurately  moulded  to  the  ba.<e  and 
sides  of  the  jaw.  This  is  then  lined  with  wndding,  and  covered  with  a  light  «oni- 
press,  long  enough  ('»  extend  from  the  angles  of  the  jaw  nearly  to  the  chin,  when  it 
is  confiue<l  by  a  roller  eariied  roiiml  the  toj)  of  the  head  in  the  fori^i  of  the  lii>»nre  S, 
one  portion  of  tbe  bandage  lying  in  front,  the  other  behind  the  ears.  The  lower  jaw 
being  thus  (iressed  firmly  against  the  upper,  the  bandage  is  next  condueted  across 
the  chin  and  tlie  occiput  above  the  ears,  so  ns  to  give  tlie  fjagrnents  due  sufiport  in 
front.  This  mode  of  dressing,  which  is  as  simple  as  it  is  eHleient,  I  have  em[)loyed 
for  many  yeai"s,  in  prefenMJce  to  every  other  of  which  I  have  any  kno%vledge.  If 
there  is  any  unusual  tendency  to  anterior  displai-etnent,  it  may  reutiily  be  countt-r- 
acbed  by  a  stout  adhesive  strip,  extending  from  the  chin  along  the  lower  part  of  the 
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t:iiIoi|  banda;^:^.  The  centre  of  the  liandagc  being 
api>li(.Ml  to  thu  chin,  the  ]insti'riiii'  tails  aie  pinned 
to  the  front,  and  tho  anterior  to  the  baek  of  tiic 
patient's  niglit-cap.  I  had  recently  under  my 
charge  a  case  of  rraftnre  of  this  hune,  nnatlended 
with  displacement,  where  a  rapid  and  perfect  cnre 
was  effected  withont  any  dressing  whatever. 

Professor  Uamilton,  in  the  treatment  of  fractures 
of  lliis  bone,  employs   an  apparatus  consisting  of 
three    straps,    one    of  which,    composed    of  lirm 
leather,  extends  round  the  jaw  and  head  iu  the 
direction   of  the  coronal   suture,   while  the  other 
two,  made  of  strong  linen  webbing,  pass  horizontally  around  the  head,  alxtvc  the  ear, 
the  anterior  bcin^  buckled  to  tlie  forepart,  and  the  posterior  to  the  backpart,  of 
vertical  one.     The  great  advantage  of  thii*  eontrivance,  reprcftcnted   iu  fig.  407, 
the  strong  support  it  gives  to  the  ends  of  the  ft-agtaents,  thus  etrectually  prerenlii 
displacement. 

It  was  formerly  customary,  in  Imndniiing  fractures  of  the  lower  jaw,  to  fill  uji 
irregularities  that  might  exist  between  the  two  rows  of  teeth  with  pieces  of  ct 
and,  although  the  lu-actice  is  no  longer  pursued  by  the  scientific  surgeon,  yet  it 
easy  to  conceive  of  a  case  where,  from  tliu  loss  of  all  the  incisor,  cuspid,  and  bicusf 
teeth,  and  the  retention  of  some  of  the  molar,  some  artificial  support  might 
necessary  for  the  proper  maintenance  of  the  frngments. 

In  fracture  of  the  neck  and  con<lyle  of  the  jaw,  maintenance  is  alwaj's  peculiai 
dtfflcidt,  on   aecount   of  the  action   of  the  external    [)terygoid  muscle.     The 
effective   means  of  eounteracting  this  rlisposition   is  to  confine  a  tliick^  gradi 
compress  beiiind  the  angle  of  the  bone,  and  to  treat  the  case,  in  other  respects, 
it  were  one  of  fracture  of  the  body  of  the  jaw. 
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When  the  fracture  is  commimileil,  it  is  soinctiines  oxcoedingly  diflicuU,  if  not 
iinpossiltli!,  lU'siJile  tlii-  l)t'st  dirc-ctiMl  erturtsi,  U>  kwp  iIil'  IVii'imi'nts  on  a  Il'VcI  witli 
eai.-li  other,  siu-h  bt-iiiii  their  constant  Ifndi'iK'y  to  dis|jla<cint'tit.  To  rL-utily  tiiis 
teiulcnpyi  the  contiguous  tet'th  of  the  a«ljoiiiing  [jiei'cs  shotiUl  be  rnnnectcd  togelhor 
witii  delicate  silver  wire;  or,  what  is  hcttur,  heciui.se  more  eJllcicJit,  some  of  the 
teeth  nnay  l>e  secured  to  a  thin  silver  plate,  interpoHcd  between  tJjein  and  the  dieeks. 

The  interdental  splint,  devised  nearly  uhout  the  same  time  by  Dr.  (tunning,  of 
New  York,  and  \ty  Dr.  iiean,  of  (Seorgia,  i.s  !id!iijte<l  to  fnu-tures  both  of  the  upper 
and  lower  jaw,  pnitieuhuly  to  courmimited  and  conitKtuud  fractures,  attendetl  wiih 
inordinate  and  eonsiam  tenduuey  lr>  disiihieenient  of  the  fragments.  The  oidy 
objections  to  its  einplny  merit  are,  ttuit  it  is  somewhat  ex]ienfiive,  and  that  it  Lanuofc 
always  be  readily  obtained.  The  splint^  as  seen  in  tig.  4<JS,  Lxui&ists  essentially  of  n 
plate  of  vulcanized  India-rubber,  accurately  moulded  l>y  means  of  a  wax  impression 
to  the  dental  arches,  and  kept;  in  position  by  a  chin  compress  of  the  same  material, 
faslj-ned  by  an  oc;cipito-lVontal  baudage.  lu  this  way  the  most  complete  adjustment 
can  be  raaiiitaiucd  witliout  iuconveiiieiice  to  the  patient,  and,  if  the  ap|)uratas  be 
pro|M?rIy  constructed,  without  the  slightest  tle!ormity,  except  in  the  event  of  great 
loss  of  bone.  A  good  idea  of  the  cxterual  parts  of  the  a[)[iaiutus  is  allordcd  by  the 
annexed  sketch,  fig.  4t)^>. 


Fig.  408. 


Fig.  409. 
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Wounds,  contusions,  and  hemorrhage,  complicating  these  fractures,  are  managed 
upon  general  principles;  inflauimation  is  cnmbak'd  by  the  usmd  nntiphlogisticH  ; 
looscnetl  teeth  and  necrosed  pieces  of  bone  are  rcmnved  as  soon  as  they  are  detached  ; 
and  the  parts  are  kept  steadily  at  rest,  renewal  of  displacement  being  gnanled  against 
by  the  most  sedulous  atteutiou  both  t)f  tlie  [latieut  and  the  surgeon.  The  food  should 
cousist  of  slops,  as  grated  cracker  and  milk,  broths,  gitiel,  and  similar  articles,  intro- 
duced into  the  mouth  with  a  small  spoon.  The  custom  whiiii  I'onnerly  prevailed  nf 
conveying  nouiishrnent  into  the  stoinaeh  by  means  of  a  tube  passed  through  the 
nose,  has  become  obsolete,  as  well  as  the  still  niuie  reprehensible  practice  of  extract- 
ing one  of  the  front  teeth,  to  atibrd  room  for  feeding  the  patient.  After  the  case 
has  .advanced  for  several  weeks,  a  semisolid,  farinaceous  diet  may  be  allowed. 

In  compound  ami  comminuted  fractures  of  the  lower  jaw,  e8[M'eially  in  those  caused 
by  gunshot  injury,  tiie  secretions  of  the  montli  and  of  the  salivary  glands  ahvavs 
lK?corae  excessively  foul  and  abundant,  and  are  liable,  if  swallowed,  to  give  rise  to  a 
low.  typhoid  condition  of  the  system,  followed  gnvlitally,  if  not  soon  relieved,  Jiy 
death,  in  order  to  ])reveiil  such  an  occurrenee,  the  greatest  attention  sluudd  lie 
paid  to  cleanliness,  tlie  mouth  being  frerjueritly  washed  with  chlorinated  soda,  or 
peruiang.'iiiate  of  potassu,  iibseesses  |>rom]»tly  opened,  de.itl  [lieces  of  bone  removed, 
and  the  strength  supported  with  quinine,  iron,  opium,  and  ulcoboiic  stimulauti>. 


J 


952 


DISEASES    AND    INJURIES    OF    SOKES. 


ciiAr.  ti 


FUACTIKES  (IF  THE  lIYulD  IJONE. 

The  hyoid  Ixme,  from  its  gient  mobility,  and  from  the  protectioa  wbich 
iVom  the  lower  jaw,  is  seldom  the  seat  of  fracture.    The  accideDt  b  usually 
by  falU  or  blows,  or  by  the  pressure  of  the  thumb  and  fingers  in  attem]its  at 
lation.     All  instance  is  mentioned  where  it  was  produced  by  muscular  action, 
patit-nt   having  fallen  violently  backwards  upon  his  head.     Persons  who  coniii 
suicide  by  hanging  occasionally  break  this  bone  with  the  rope.     The  frtietiire 
generally  seated  in  the  large  horns,  sometimes  in  both,  at  other  times  only  in  < 
It  is  liiible  to  be  c'oraplicate<l  with  injury  of  the  larynx,  lower  jaw,  and  other  pa 
the  skin  being  usually  bruised  and  discolored.     The  patient  is  unable  to  swallow,  to 
articulate  distinctly,  and  to  move  his  tongue,  except  in  the  most  limited  dccrrui'.  tud 
then  not  without  great  sutio ring,  and.  perhaps,  a  sense  of  suffocation.     Cn 
generally  sutHcicntly  evident,  eBj)ecially  during  deglutition  and  when  the  ii 
is  placed    in  the  throat  in  contact  with  the  smaller  fragment,  the  eorrcsjionitii 
linger  resting  upon  the  neck-    The  pain  is  very  acute,  and  is  aggravaunl  by 
slightest  motion.     Sometimes  the  patient  is  conscious  of  a  peculiar  crushing  sou 
at  the  moment  of  the  accident.     Occasionally  there  is  laceration   of  the  niu 
membrane  of  the  fauces,  followed  by  copious  hemorrhage,  as  iu  the  interesting 
reported  by  Professor  Wood,  of  Cincinnati. 

Fracture  of  the  hyoid  bone,  although  not  in  itself  necessarily  dangerous  lo  ll! 
often  becomes  so  in  consccpiencc  of  its  complicjitions,  12  deaths  having  occurreii 
23  cases  referred  to  by  Fischer,  of  Hannover.     Even  in  the  most  simple  casc!?  it  is 
generally  exceedingly  troublesome,  on  account  of  the  great   mobility  of  the  •    . 
ments,  and  the  severity  of  the  supervening  iiiflamm.-ttiun  and  swelling.    Occa^iuii  i  ^ 
abscesses  form,  the  detached  piece  becomes  necruse<l,  and  the  neck  is  pierced  wit^^H 
fistulous  orifices,  which  arc  slow  in  healing.     The  accident  has  hitherto  tjeen  notic^fflH 
chiefly  in  aged  subjects,  probably  on  account  of  the  great  brittleness  of  the  booett 
that  period  of  life. 

In  the  treatment  of  this  fracture,  the  head  must  be  inclined  forwani,  and  main- 
tained iu  a  state  of  the  utmost  quietude,  by  an  appropriate  bandage  8ecure«l  aroiiml 
the  chest.     If  there  is  much  disjilaccment,  readjustment  should  be  attemptcsi  iiy 
means  of  the  finger  in  the  throat  while  counter-pressure  is  made  externally.    Perfi 
Bileiice  should  be  enjoined.     Pain  and  swelling  are  subdued  b}-  leeches  applied  to  l 
neck,  followed  by  saturnine  and  anodyne  fomentations;  the  liowels  are  freely  ov 
ated  by  stimulating  injections,  and  fever  is  combated,  if  need  be,  by  bleetling  at  t 
arm.     For  the  first  few  days,  the  patient  should  abstain  as  much  as  possible  f 
food  and  drink  ;  at  all  events,  he  should  take  no  more  than  what  is  just  sutlieien 
sustain  life.     If  he  cannot  swallow,  a  stomach  tube  must  be  used,  bnt,  in  gene 
this  will  not  bo  nceessary.     After  the  swelling  of  the  neck  has  measurably  subi^id" 
an  atterajjt  siiould  be  made  to  keep  t!ie  fragments  in  place   by  compresses 
adhesive  strips.     If  necrosis  oc\"ur,  the  dead  bone  shotdd  be  promptly  estrrc  i<-1 
ordinary  cases,  the  fracture  will  uuitc  iu  from  six  to  eiglit  weeks. 


PR.\CTt;RE8  OF  THE  CLAVICLE. 

The  clavicle,  owing  to  the  delicacy  of  its  structure,  its  exposed  situation  at 
top  of  the  chest,  and  its  conncetiim  with  the  shnubler  and  arm,  is  extremely  Hall 
to  break.     Of  2.3.58  cases  of  fractinos  of  different  |)ieces  of  the  skeleton,  referred' 
by  Malgaigne,  228  occurred  in  this  Itone,  and  of  this  number  nearly  thj-ee-foiir 
were  observed  in  the  male,  tlms  exhibiting  a  remarkable  disparity  in  reganl  to 
relative  frequency  of  the  lesion  in  the  two  sexes.    The  accident  is  not  peculiar  to 
partienlar  peruxl  of  life;  I  have  witnessed  it  in  a  child  under  six  months  of  age; 
an<l  Dr.  W.  Keller,  formerly  of  this  city,  showed  me  a  case  in  which  it  had  taken 
place  in  the  fo-tus  from  the  fall  of  the  mother  tipon  flie  wheel  of  a  carriage,  at  the 
eighteenth  week  of  gestation.     The  child,  at  tlie  time  of  my  examination,  wns  .«< 
mouths  old,  ami  the  seat  of  the  fracture,  which  was  near  the  mitUlle  of  the 
clavicle,  was  indicated  by  a  well-marked   forwjird  angnbir  projection  of  the  ends 
t!ie  fragments,  whieli,  however,  were  firmly  united  before  birth.     A  similar  cftne 
shown  to  nie,  in  1  8(51,  by  T>r.  Williaiii  B.  Atkinson,  the  fracture  having  been  produc 
by  a  blow  uj)on  the  abdomen  of  the  mother  at  the  end  of  tlie  seventh  month  of  pr 
nanev.     Gurlt  has  collected  the  particulars  of  seven  cases  of  intra-uterine  fracture 
of  this  bone  caused  by  external  violence. 
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Freeture  of  ibeCUrJelfl. 


Fractures  of  this  bone  mny  he  simiilu,  coinpouncl,  or  uoimnimiled ;  unilateral  or 
bilateral ;  trausvprse  or  oblique;  p.'iiliiU  or  fomplete,  A  strictly  traiisverae  fracture 
of  the  clavicle  is  among  tlie  rarest  of  accidents,  ami  I  have  myself  never  met  witli  an 
instance  of  it,  either  in  the  living  subject,  or  in  any  of  the  specimens  in  onr  museums. 
The  bone  nearly  always  gives  way  obli<iuely,  the  eiul*  of  the  fragments  being  gene- 
rally rather  long  and  sharp,  and  ofleu  distinctly  serrated.  "Wheu  verj'  shari*.  they 
may  either  pierce  the  skin,  or  press  ai^aitist  it  with  so  much  force  as  to  cnuse  much 
uneasiness,  ami  not  a  little  flifllculty  in  maintaining  a|ipo8ition.  It  is  very  uncom- 
mon for  the  bone  to  break  at  several  points;  sucli  an  acci<lent,  in  fact,  can  only 
happen  from  the  application  of  direct  injur}-.  Simultaneous  fracture  of  both  clavicles 
is  exceedingly  rare.  J  have  txvo  clavicles  in  my  possession,  from  the  same  sidiject, 
which  were  broken  in  the  same  situation,  but  whether  by  the  same  accident,  1  am 
unable  to  say.  Oul}'  six  instances  t/f  tiie  double  injury  are  referred  to  by  Malgaigne. 
To  these  may  now  be  added  two  <ithers,  lately  recorded  by  Voucher  and  lUuHids. 
The  incomplete  fracture  of  this  bone  is  an  accident  of  early  childhood,  and  is  of  much 
more  frequent  occurrence  than  is  generally  supposed. 

The  Scat  of  the  fracture  is  ususilly  at  or  near  the  middle  of  the  bone,  as  it  is  here 
that  it  is  thinnest  and  weakest.  Of  tweho  preparations  now  before  me,  it  is  about 
this  point  in  eight;  in  three  it  Is  towards 

the  acromial  exireuiity,  and  in  one  towards  Fig.  "ilO. 

the  stern:d.  Fracture  of  either  cud  is 
very  uncommoti,  :uid  1  have  never  met  with 
an  instan<^e,eitiier  during  life  or  after  death. 

Great  displacement,  as  shown  in  fig.  410, 
generally  attends  fractures  of  the  clavicle; 
now  and  tlien,  however,  the  broken  ends 
maintain  their  natural  relations,  as  T  have 
myself  noticed  in  five  iiislanccs.  Siu-h  an 
event  can  only  occur  when  the  fractui'c  is 

incomplete,  or  when  the  ficrioslcum  is  only,  partially  divided  and  there  has  been  no 
dragging  of  the  shoulder,  (ienenilly  the  outer  fragment  is  drawn  downwards,  for- 
wards, and  inwtirrls,  by  the  wcigiil  of  the  limb  and  by  liie  action  of  the  deltoi<i,  the 
small  pectoral,  and  the  subclavian  muscles;  the  iiuier,  on  the  contrary,  is  usually 
somewhat  raised  by  the  slerno-cleidomastoid,  but 
not  so  much  as  its  extraordinary  prominence  would 
seem  to  indicate,  its  tendency  to  displacement  in 
that  direction  being  pretty  ellectually  counteracted 
by  the  great  pectoral  muscle  and  the  costo-clavicu- 
lar  ligament.  These  ap])ear.ancea  are  well  seen  in 
fig.  411.  In  fracture  of  tlic  extremities  of  the 
clavicle,  tfie  loss  of  apposition  is  usually  very 
slight,  its  occurrence  being  prevcnte<l  by  the  man- 
ner in  which  the  bone  is  attaclied  to  tiic  scapula 
and  tlte  Bteriuim.  In  comminuted  frncture,  the 
displacement  mny  be  so  great  as  to  render  reposi- 
tion impracticable,  tlic  uiiddli'  fragment  being 
occasionally  tilted  up  j)cr[iendi<;ularl3'.  When  the 
bone  gives  w.iy  external  to  the  eoraco-aernmial 
ligaments,  the  outer  fragment  is  sometimes  turned 
round  at  a  right  angle  with  the  inner. 

The  accident  is  generally  caused  by  indirect 
violence,  as  a  fall  upon  the  hand,  the  elbow,  or  the  shoulder,  especially  the  latter,  in 
which  the  sternal  extremity  of  tlie  lione  is  iin|tL']lcd  by  the  weight  of  the  body,  at  the 
same  time  that  tlie  acromial  end  is  tiirust  fon-ifdy  in  the  oppunite  direction  by  the 
f>l»ject  struck  against.  Not  unfiei^nently,  however,  it  occurs  from  direct  injury,  as  a 
blow  or  fall.  1  have  seen  two  cases  in  wliicii  it  was  occasioui'd  by  the  recoil  of  a 
sliot-gnn  ;  nml  n  similar  cxnin[vle  lias  lieen  reported  to  me  by  Dr.  llerschel  Foote,  of 
West  I'hiladelphift.  (.'hitdrcn  «jftcn  brciik  their  clavicles  by  tumbling  out  of  bed,  or 
by  rolling  down  a  tliiiht  of  stairs.  In  several  instances,  as  in  one  recently  reported 
by  Dr.  \V.  E.  VVhilchcftd,  of  the  Navy,  the  accident  was  caused  by  the  iuordiTiate 
action  of  the  pcchK-al  and  deltoid  muscles,  lu  a  cuse  observed  by  Pi'.  Willard 
ker,  it  was  prudneed  iu  an  effort  to  strike  a  dog  witlj  a  whip,  the   bone   being 
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slightly  disenspil  nt  the  time.     When  both  clavk-los  are  bi-okon,  one  gpnerallv  yi...- 
\\a\  by  imUlucl^  iviid  the  oilier,  iuitiiiiliaU-ly  alter,  1>3'  diri-et  foi-ce. 

The  ai/mplunm  are  generally  wt-11  marked.  The  shiiuider  has  a  singulnrly  di*l>rc«*<l 
appearance,  being  drawn  downsvanls,  forwards,  and  inwanls  by  the  weight  of  tlir 
linib  and  the  aetion  of  the  muscles,  especially  the  deltoid  and  small  pectoral;  the 
head  and  trunk  aic  iiKliiicd  tuwanls  the  injured  bide;  there  is  ini)K>ssd>ilit>  uf 
rotating  the  arm,  or  of  csirryiiii^  the  hand  to  the  face;  and  the  patient  comumulv 
supports  the  clhow  in  orderlo  take  olf  the  weight  of  the  limb  from  the  broki-ti  horn'. 
Upon  examination,  the  seat  of  the  fracture  Is  generally  readily-  discovered  by  the 
eye,  the  deformity'  being  nearly  always  extremely  conspicuous;  and  the  finjjer,  as  it 
traces  the  outline  of  the  Tjoiic,  cannot  fail  to  detect  any  existing  irregnlarily.  i'vr- 
pitation  is  elicited  by  taking  hold  of  the  elbow  and  pushing  the  arm  upwards,  rnit- 
wards,  and  backwards,  iu  a  direction  opposite  to  that  of  the  displacement.  The  samr 
proce<liire  will  serve  to  eflace  the  deformity,  Mhich,  howi-vcr,  will  be  iii''  " 
rcprorluccd  upon  the  removal  of  the  restraint.  "When  the  fracture  is  im| 
serrated,  or  unattended  with  displacement,  there  is  usually  an  absence  of  crepituliuji, 
and  the  diagnosis  can  be  established  only,  ns  a  general  rule,  by  a  careful  digital 
examination,  aided  by  the  alternate  elevation  and  depression  of  the  shoulder.  In 
such  a  case  the  plan  suggested  by  Uoln'rls  is  worthy  of  trial.  The  patient  is  desirttl 
to  raise  himself  upon  his  tv;u  wrists,  aud,  while  he  does  this,  the  fingers  applied  lu 
the  clavicle  readily  detect  crepitation. 

Allhovigh  the  patietit  is  generally  unable,  in  fracture  of  the  clavicle,  to  carry 
hand  to  tiie  heail,  1  have  met  with  some  vt-rv  striking  exce|jti<»ns  to  this  rutr.  In 
in  children  and  adults.     In  a  man,  forty  years  of  age,  whom  I  ^aw  with  Dr.  Pons 
O'Reilly,  this  movement  could  be  executed  with  quite  as  much  facility  as  with  l| 
other  limb.     He  could  even  swing  the  limb  about  without  any  pain  or  inconvenicn< 
The  fracture,  caused  by  a  fall  u[ion  the  edge  of  a  doorstep,  was  situated  towar 
the  acromial  extremity  of  the  bone,  and  was  attended  with  marked  disidaceiw^ 
riiildren,  according  to  my  obaervation,  pn^sent  tins  anomaly  much,  more  frequi-nll^ 
than  grown  persons. 

Fractures  of  the  clavicle  are,  according  to  my  experience,  seldom  cured  without 
more  or  less  deformity,  whatever  pains  may  be  taken  to  prevent  it.     In  some  if  rrv 
cases  I  have  found  it  impossible,  despite,  the  greatest  care  and  p.iti«-nce,  ti 
accurate  restoration  ;  but  even  when  tlie  parts  can  be  placed  in  the  cbiscst  \\ 
with  each  other,  the  slightest  movement  of  the  head,  neck,  trunk,  or  arm  is  often 
sufflcicnt  to  separate  them.    This  dinicnlty  will,  I  think,  be  most  likely  to  occur  wlifo 
the  fracture  is  situated  at  or  towards  the  acromial  extremity  of  the  bone,  in  which 
event  the  outer  fragment  is  frequently,  if  not  generally,  thrown  backwards  in  uiich  a 
manner  as  to  render  it  almost  imjiossible  to  bring  it  to  its  natural  position.     From 
Uie  cases  that  I  have  seen  of  this  iVacfure.  as  treated  by  other  surgeons,  and  from  the 
numerous  specimens  of  it  to  bo  found  iu  our  museums,  it  is  certain  that  a  cnrf  with- 
out (U'formity  is  very  iineoninion.     It  is  gratifying,  however,  to  know  that  the  dc- 
formiry,  even  if  considerable,  iJoi-s  not  generally  at  all  impair  the  usefulness  of  tli» 
lind».     L'liion  wilU  of  course,  be  materially  retarded,  but  in  lime  nature  will  sue 
rounding  off  the  ends  of  the  fnigments,  and  iu  connecting  them  Ormly  together, 
by  an  osseous  clasp  or  by  a  kind  of  bri<lge.    "When  union  fails  to  occur,  the  power  of 
the  arm  is  always  weakened.     In  some  cases  a  fnlse  joint  is  formed,  and  the  ends  of 
the  fnigracuts  move  m<H'e  or  less  freely  upon  each  other.     Consolidation  ordinarily 
takes  place,  in  the  adult,  in  about  five  weeks;  in  children,  in  eighteen  to  twenty  dajs. 

Among  the  more  serious  *.'ft"eets  of  fracture  of  tiiis  bone  are,  violent  inflammatlou 
of  the  soft  parts,  followed  by  ervsipelas,  suppuration,  and  great  swelling;  exteneirc 
extrava«!Uion  of  bbjod,  with  consequent  discoloration  of  the  skin;  and  paralysis  of 
the  arm  from  concussion,  contusion,  or  compression  of  the  axillary  plexus  of  nervw. 
These  o<cnrrences,  es])eeially  the  latter,  are  most  frer|uent  in  compound,  oomndnnt«d 
fractures  of  the  clavicle,  attended  with  inordinate  displacement  of  the  fra<_" 
Gunshot  fmcttires  of  this  bone  are  often  very  serious  accidents,  from  the 
inllieted  upon  the  soft,  paits  around  both  1\v  the  bullet  and  the  osseons  spliiii.ri. 
wbicii  are  sometimes  srattereil  about  in  every  direction.  Partial  paralysis  of  the 
sujierior  extremity,  with  atrophy  and  permanent  contraction  of  some  of  the  muscU'S 
of  the  arm,  forearm,  and  hand,  may  Ik*  menti<me<l  as  an  occasional  rewidt  of  tlifsf 
k'sions,  as  iu  »  case  lecently  under  my  observation  in  a  lad,  fifteen  years  of  «ge,  wlio 
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hn«1  the  right  collar-bone  badlj'  broken  fonr  nionlhs  and  a  half  previously  by  the 
recoil  of  a  shot-gun. 

The  reduvtwn  is  generally  easily  effecleil  b\-  frr.ispiag  ihe  elliow  and  carrying  tlio 
arm  upwards,  ontwanls,  nml  backwards.  If  anything  furtiier  lie  required,  the  fiiiirers 
may  be  passed  along  tlie  broken  bone,  li>  nionld  tlic  ends  of  the  fragiiietitb  info  jnopei- 
6h;jpe.  To  maintaiu  tlie  jiarts  in  tins  |:)osition,  the  ellvow  should  bi-  pennain-utlj-  weenie  d 
to  the  anterior  and  lateral  arApeet  of  the  chest,  the  forearm  lying  aeross  the  front  in 
6ueh  a  manner  as  ttj  make  llie  liaiid  gr:is|>  llie  sound  shoulder,  where  it  siioukl 
remain  during  the  whole  of  the  after-treatment.  Of  tlie  nunierons  contri%'anees  tluit 
have  ]>een  recommended  for  the  enre  of  fractures  of  this  bone,  I  know  of  none  that 
is  so  ctlicieut  and,  in  all  respects,  so  Irustwortby  as  adhesive  plaster,  cut  into  stri[)s 
of  appropriate  length  to  encircle,  in  the  first  place,  the  arm,  forearm,  and  body, 
and,  in  the  next,  to  form  a  firm  support  lor  the  elbow.  When  this  dressing  is 
properly  applied,  it  answers  the  purfpose  niueh  belter  as  a  retentive  apparatus  than 
any  other  I  have  ever  used:  it  is  not  only  elliiicnt,  but  neat  and  comfortnljlc,  and 
easily  renewed.  The  strii>s.  wLieli  should  be  from  two  to  three  incites  in  width,  may 
be  so  arranged  as  to  make  a  certain  degree  of  pressure,  through  the  medinm  of  a 
compress,  directly  npon  the  seat  of  the  fracture;  or,  if  this  be  (Ieenie<l  unnecessary, 
the  seat  of  the  fracture  may  l>e  kept  under  constant  surveillance  by  leUing  it  remain 
uncovered.  The  dressing  need  not  l>e  renewed  olYener  than  once  or  twice,  if, 
indeed,  at  all,  during  the  entire  treatment,  if  the  skin  lie  covered  with  hair,  the 
surface  should  [neviouslv  be  well  shaved,  to  facilitate  the  removal  of  the  plaster. 
Any  tendency  in  the  sliouhler  to  sink  forward  and 
inward  should  be  cotM)teracteil  by  means  rd'  a  wedge-  Fig.  412. 

shaped    pad  in  the  axilla,  the  large  extremity  being 
1  directed  upwards,  and  conJined  by  suitable  tapes    to 
the  opposite  shoulder.     Such  an  expedient,  however, 
will  sehlom  be  required. 

Next  to  the  plaster-dressing,  which  I  have  employed 
during  the  last  twenty  ^ears,  in  the  treatment  of 
fractures  of  this  iMnie,  both  in  adults  and  children,  I 
1  prefer  a  very  simple  contrivance,  somewhat  similar 
I  to  that  of  Veljveau,  represented  in  Hg,  412.  It  con- 
fsists  of  a  wedge-shaped  pad  and  an  ordinary  muslin  /Ji  1 1  i  I"  j 
roller,  carried  around  tlie  limit,  shoulder,  and  chest,  so 
as  to  secure  the  parts  firmly  in  the  position  already 
indicated.  The  different  tiH'ns  of  the  bandage  shouhl 
be  thoroughly  wet  with  a  saturated  solution  of  silicate 
of  potassa,  applied  with  a  suitable  brush,  and  thus 
kept  permanently  in  place,  the  whole  forming  an  im- 
movable tlrcssing,  which,  unless  the  wenflicr  is  very 
hot,  or  the  skin  unu.snidly  pers|tirable,  may  be  worn 
comfortably  without  being  clianged,  until  the  fracture 
is  completely  consolidated.  Should  any  of  the  turns 
of  the  bandage  become  loose,  they  may  easily  be  glued 

together  with  the  silicate,  thus  obviating  the  necessity  v«ipe«n'i CTurieia  B»adiH(^ 

of  renewing  the  entire  dressing. 

The  apparatus  of  Dr.  Fox,  for  the  treatment  of  fractures  of  the  clavicle,  has 
become  classical  with  the  ]irofession  of  this  countr}',  having^  been  in  general  use  for 
upwards  of  twenty-five  yoara.  At  the  Pennsylvania  Hospital,  where  it  was  originally 
introdnred,  liardly  anythiiiii  else  is  employed  for  this  purpose.  It  is  composed,  as 
seen  in  fig.  413,  of  an  axilliuy  itad,  of  a  sling  for  the  forearm  and  elbow,  ami  a  well- 
stuU'ed  muslin  ring  to  encircle  the  sound  shoulder,  ami  receive  the  tai>es  attached  to 
the  cuds  of  the  sling.  An  additional  support  for  the  hand  is  8us[»cnded  fmni  the 
neck.  The  apparatus  of  Dr.  Fox  has  been  highly  lauded,  on  the  ground  that  it  per- 
fectly fulfils  all  the  indications  of  treatment.  1  have  not,  however,  found  it  al  all 
equal  to  eitlicr  of  the  contrivances  above  flescribed.  Its  great  defect  consists  in  its 
nllowiug  too  much  freedom  of  motiiui  of  the  arm,  thereby  endangering  disphicement 
of  tlie  ends  of  the  fragments;  nud  a  .';iinilar  remark  is  applicable  to  the  Aarious 
modifications  of  this  apparatus  by  Levis,  Hamilton,  Bartlott,  and  other  surgeons. 
f  The  great  desideratum  is  to  keep  the  arm,  forearm,  and  hand  immovably  fixed,  other- 
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wise  accurate  inaiutcuajicc  of  the  fracturetl  extremities  will  be  impoaaible.  An  axiil:ir\ 
pad  I  use  only  when  there  is  a  stroug  tendeucy  iu  tlie  shoulder  to  sink  d^)" 

and  inward.     In  all  other  eases  it  may  vf-ry  pi^i^ ... 
Fig.  413.  Ix;  dispensed  with,  tlie  more  especially  as  its  femplui. 

nient,  if  not  earefully  watched,  may  pr»:>dnce  uu'lue 
compression  of  the  axillary  vessels  and  ntrvt-i..  ti  r- 
niinating,  as  it  has  (x-cusioually  done,  in  iiiflaujiualiuii, 


W« 


Fig.  414. 
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ulceration,  gangrene,  or  partial  paralysis  of  the  corresponding  limb.  An  instance 
has  been  reported  in  which,  from  this  cntise,  the  brachial  artery  was  obliterfttcd.  The 
apparatus  of  Dr.  Levis  is  represented  iu  tig.  414. 

The  stellate  or  figiire-of-8  bandage  was  at  one  time  a  great  fevoHle  with  French 
surgeons  in  the  treatment  of  this  injury,  and  there  is  no  doubt  that  many  exc«*l]i'nt 
cures  were  ctfccted  with  it.     it  consists,  as  shown  in  fig.  413,  of  a  wedge-sliaf>ei]  pml 


Fig.  415. 


Fig.  418. 


( 


FEgiir«-or-S  Bandsg*. 


Boyrr'«  Arr*t«tit*> 


and  a  long  roller,  carried  alternately  around  each  shonlder,  after  which  the  .inn  and 
foreiirm  are  secured  to  the  side  and  front  of  the  chest  iu  the  usual  manner.    The 
bandage  of  Pesaidt,  oiiee  so  mueli  employed  in  this  country,  has  fallen  into  dr         ' 
neglect.     Boyer's  jippanau^  for  fracture  of  the  clavicle  is  represented  in   l!_ 
ttlid  is  a  very  neat  and  efllcient  contrivance. 
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Dr.  Pngas,  of  Georgia,  in  fractures  of  this  bone,  simiily  employs  a  triangrnlar 
piece  of  tUick,  unbleacheil  muslin,  to  each  angle  of  whii-h  is  iittiu-iieil  a  baiidatro 
from  three  to  four  yards  in  Ic-ngth  by  thrue  iin-hes  in  vviiUli.  'I'lie  apjiaratus,  which 
is  described  at  lenjjth  in  the  Suutlnjrti  Medie:it  and  Siirgicnl  .Jonriial  for  1852,  is 
applied  in  such  a  maiintT  as  to  form  si  sling^  fur  tlieuliimv  mid  lorearm,  at  the  same 
time  tliut  tlie  arm  i!»  firmly  secured  to  the  side.     No  [lad  is  used. 

When  both  clavicles  are  simnll.'uiL'oiisiy  fractured,  the  treatment  should  be  con- 
ducted upon  the  same  general  principles  as  when  one  idone  of  these  bones  is  broken. 
Two  small  axillary  pads  will  trenernlly  be  re(jtiired  to  keep  the  shoulders  properly 
in  place,  and  the  cIIkjws  should  be  raised  wilSi  more  than  ordinary  care.  Confine- 
ment of  the  patient  in  bed  for  several  weeks  will  greatly  conduce  to  bis  comfort  auU 
to  his  rapid  recovery. 

In  children  the  most  simple  managfcraent  frequently  suffices,  in  the  treatment  of 
this  lesion,  especially  wlun  the  fracture  is  incomplete,  the  ends  of  the  fragments 
remaining  partially  in  apposition.  In  such  a  case  all  Ihat  is  really  neccRsary  is  to 
suspend  the  forearm  and  elbow  in  a  sling,  and  to  confine  the  arm  t<>  the  chest  with  a 
few  broad  strips  of  adhesive  plaster.  In  the  treatment  of  fractures  of  the  collar-bone 
in  women  special  care  must  bo  taken  in  Ibo  application  of  the  bandages  not  to  injure 
the  breasts. 

Dr.  Edwanl  ITartshome,  of  this  city,  lays  great  stress  in  the  treatment  of  fi-nctnres 
of  the  collar-bone  u[voii  the  eniploj-ment  of  the  sujiiue  posliire,  the  special  ellicacy 
of  tiie  plan  depending,  as  ho  alleges,  upon  the  pressure  made  lipon  the  lower  angle 
of  the  8<'apnla.  In  order  to  render  the  treatment  as  eiUcient  as  possible,  the  patient's 
back  should  rest  upon  a  broad,  firm,  unyickling  mattress,  the  head  should  be  ele- 
%'ate<l  anrl  slightly  inclined  forward  to  relax  the  stcrno-cleido-mastoid  muscdes,  and 
the  forearm  and  elbow  should  be  supported  in  a  sling  across  the  chest,  the  palm  of 
the  band  grasping  the  shoulder.  The  great  objection  to  this  mode  of  man.igcnient 
is  that  it  frequently  necessitates  a  long  and  irksome  continement  to  bi!i|,  which 
few  pi-rsons  will  be  willing  to  undergo,  ilverj'  practical  surgeon  must  a;iree  with  Dr. 
Ilartshorne  in  the  importance  of  keeping  the  scapula  in  a  state  of  ptrfeut  imiuoUility 
until  complete  union  has  taken  place. 


FRACTURES  OF  THB  SCAPULA. 

Fractures  of  the  scapula  are  extremely  uncommon.  Of  1902  cases  of  fractures 
of  dirterent  pieces  of  the  skeleton,  treaterl  at  the  Middlesex  Hospital,  Ijoiulon,  oulj" 
18,  according  to  Lonsilale,  occurred  in  the  shoulder-blade.  At  the  HoLel-Dieii,  at 
Paris,  the  scapula,  in  2358  cases,  was  broken  only  in  1.  On  the  contrary,  a  remark- 
able disproportion  of  such  cases  sometimes  occurs  in  the  hands  of  particular  sur- 
geons. Tliiis,  i)r.  Dugas  has  met  with  four  cases  of  this  accident,  and  t)r.  Bullock 
with  not  leas  than  six,  although  neither  has  witnessed  an  unusual  mimlier  of  other 
fractures.  The  injury  may  show  itself  in  various  forms  and  directions,  and  may 
occtipy  either  of  tlie  two  processes  of  the  scapula,  its  neck,  its  body,  or  its  inferior 
angle. 

a.  The  acromion  procesiA,  flg.  417,  from  its  exposed  situation,  is  more  frequently 
broken  than  any  other  part  of  the  bone,  the  accident  being  usually  caused  by  a  blow 
upon  tlie  top  of  the  shoulder,  or  by  violence  applied  directly 

to  the   process   itself.     It   may  also  be  produced  by  force  Fig. 417.        ^^ 

transmitted  along  the  humerus  by  a  fall  upon  tlie  elbow  or  /C^\  y^^ 

the  palm  of  the  baud.  In  a  case  treated  by  Mr.  I'hillips,  of 
London,  the  accifU^iit  was  the  result  of  muscular  conhnction.  /£  y- 
There  is  reason  to  believe  that  what  is  sometimes  regnrdeil 
as  a  fracture  of  this  process  is  nothing  but  a  separation  of 
its  epi|)hysis,  whicti  frequently  fails  to  coalesce  with  the 
rest  of  the  bone  until  late  in  life.  I  have  seen  a  number 
of  examples  of  tliis  kind,  amd  there  is  not  a  cabinet,  how-  \r  ,  i 
ever  small,  tliatdofs  not  furnish  similar  proof.  The  osseous 
consolidation  is  occasionally  |iostt>oned  initil  after  the  age 
of  forty.  The  fracture  is  getieruUy  somewhat  oblique,  »nd 
its  sigiU  are  so  peculiar  as  i o  be  characteristic.  The  natnral 
rotundity  of  the  shoulder  is  destroyed  ;  the  outer  fragment 
is  drawn  down  by  the  weigiit  of  the  arm,  wbifh  hangs  mo- 
tionless by  the  side  of  the  body;  the  hcadoi""'"  ''umerus 
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cati  be  I't-'ll  ill  tlit'  axilla  ;  then-  is  a  flepression  at  the  situation  of  the  fractnrf : 
«ljslaiice  betweoii  tlie  shoiildi-f  ami  the  lop  of  the  stenimn  is  tiiiuinislied  ;  anfl  crepiti 
tion  may  be  detected  on  lifting  the  Ri'rn  in  contact  with  the  displaced  fragment, 
addition  to  these  s^'iiiptoms  there  is  acnte  pnin  at  the  seat  of  the  injury;  the  111 
cannot  be  raised  by  its  own  eflbrts ;  and  the  patient  inclines  his  bead  towaids 
aflocLed  side,  and  supports  tlu-  forearm  as  in  fracture  of  the  clavicle. 

The  only  accidriit  with  which  fracture  of  the  acromion  process  is  liable  to  l>e  ca 
founded   is  di-slueation  of  the   tiuiiionis,  from  which,  however,  it  may  generally 
easily  distintrnwiicd  by  the  sniikcii  a[>pcarance  of  the  8lioul<ler,  the  uioliilily  of 
outer  fragment,  the  existeiKv  of  rrc|iitation,  au<l  tlie  ready  edacemeiit  of  dcformil 
bj'  tlu'  elevation  of  the  arm.  followed  hy  its  instantaneous  recurrence  when  the 
geon  relinqiiislu'R  his  hold.     In  dislocation,  the  acromion  process  stands  out  in 
relief,  crepitation   is  absent,  and  the   bead  of  the  humerus  is  firmly  fixed  in 
abnormal  position. 

The  union  is  usually  ligamentous  instead  of  o.sseous,  owing  to  the  difficulty  tl 
is  exixrieaced  in  ])re.serving  the  contact  of  the  fragments.     This  occurrence  will 
more  likely  to  happen  wlien  the  tip  of  the  acromion  is  broken  otfthan  when  tlic 
ture  is  seated  near  its  root. 

The  leading'  indications  in  the  treatment  are,  first,  to  secure  the  arm  and  forcii 
firmly  to  tlie  antero-lateral  part  of  the  chest;  and,  secondly,  to  raise  the  hun>« 
against  the  toj*  of  the  8ii(Milder-joint,  so  that  its  head  may  serve  as  a  Hpllnt  fu 
broken  process.     For  this  pur])ose,  the  same  bandage  is  used  as  for  fracture  of 
clavicle,  but  the  axillary  pad  is  dispensed  with,  lest  the  broken  pie<."c  should  be  pu»b 
too  far  uutwanls. 

(3.  In  fracture  of  the  vpfl'  of  the  scapula,  fig.  419,  the  corncoid  process  and 
noid  cavity  are  (ktaclieil  fium  the  rest  of  the  boufi  in  an  oblique  direction. 

accident  is  one  of  such  great  rarity  that  many 
geons  have  doubted  the  possibility  of  its 
fence.     It  can  be  produced  only  by  great  di 
violence,  although  one  case — that  of  Mr.  May, 
Kugland — is  known  where  it  w.-v*  caused  by  mus 
lar  contraction  in  a  young  lady,  in  the  act  of  llir 
iug  her  necklace  over  her  shotdder,  the  bone  hafi 
doubtless  been  exceedingly  brittle  from  some 
ganic  defect. 

The  symptoms  are  always  well  marked. 
aeroinion  is  unusually  prominent,  the  head  of  lire 
Uunici-us  is  felt  in  the  axilla,  the  shoulder  has, 
flattened  appearance,  the  limb  is  lengthened, 
coracoid  process  is  thrown  down  below  the  clavi( 
between  the  deltoid  and  pector.al  niiiscles,  iiev 
pain  and  nnmiiness  are  experienced  in  the  axil 
and  distinct  crepilation  is  perceived  on  rotating' 
ami  upon  the  scapula.  The  accident  Itears,  at  B^ 
sight,  considerable  resemblance  to  dislocation  of 
the  luiinerus  into  the  axilla,  from  which,  howei 
it  may  always  be  readily  distinguished  by  the  facility  with  which  the  parts  may 
restored  to  their  natural  situation,  by  the  immediate  return  of  the  symptoms  wl 
the  limb  is  left  to  itself,  and  by  tlie  existence  of  crepitation.  F'rom  fracture  of 
neck  of  the  hiunenis  it  may  be  kinoui  by  the  circumstance  that,  in  tho  latter, 
shoulder  retains  its  nttiindity,  and  that  the  limb,  instead  of  being  leugtheued, 
shortened:  the  acromion  also  is  ninch  less  proraineiit. 

In  two  cases  of  this  accident,  observed  by  Dr.  Dugas,  the  fracture,  produced 
a  blow  upoti  the  shoulder  from  a  falling  tree,  was  instantly  followed  by  paralysi 
the  limb  and  cessation  of  pulsatiim  in  all  its  arterial  trunks:  a  consequence, 
(knitly,  of  injury'done  to  the  axillary  nerves  and  vessels.     Treatment  having  \» 
ne;ilcrted,  no  union  took  place,  and  the  anns  never  recovered  their  fnnctinus. 

This  fracture  is  retained  with  dillicnlty,  and  is  liable  to  be  folloUeil  by  stiffness  of 
the  slioulder-joint,  atrophy  and  paralysis  of  the  muscles  of  the  arm,  and  other 
agreeable  efiects.     It  is  managed  in  the  same  manner  as  fractun^  of  the  clavicle, 
id,  the   elltow  being   kept  well    raised,  and    the   .scapula    thoroiif 
there  is  complete  reunion.     If  the  parts  are  much  contU8c<l, 
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fomt'titAtions,  aiid  oIIilt  aiitiiihlogistics  may  be  requireil.  Passive  motion  should  I>e 
iustit.iiti.Hl  at  tlif  eu(i  of  tlirut-  wet'ks,  and  afterwards  reiiewe<l  every  fuw  days.  Con- 
solidation may  be  ex | jL-oted  in  two  ituiiitiis. 

It  is  tkcjt  iinjirobaLjle  tliut  llic  edges  of  tUe  glenoid  cavity  ni.\v  occasionally  be 
broken  otl",  citber  by  direct  ffuce,  or  by  the  sudden  and  violt-iil  [iroiJulsiioti  of  the 
head  of  the  htiiucrus.  It  is  reniarkjilile,  however,  tlmt  llie  cxi><tvtKe  of  such  a  Icsioii 
has  iievLM'  been  demonslratcd  by  dissection,  is  it  not  likely  that  some  of  the  l»nd 
forms  of  bi.x.ntion  of  the  shonliler-joint,  in  which  the  rcductiijn  is  maintained  with 
great  diJllenlty,  and  which  are  so  liable  to  terniioate  in  permanent  nnchyltisis  and 
ruin  of  ihe  articiilation,  are  cases  of  this  description?     The  subject  is  wiulby  uf 
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greater  attention  than  it  has  hitherto  received.  In  the  an- 
nexed cut,  fig.  41!>,  from  Fcrgnsson,  the  fracture  extends 
throngh  t lie  glenoid  cavity. 

-/.  The  coranHd  procfsH  is  sometimes  broken  by  a  severe  fall 
or  IjIow,  generally  ft  short  distance  from  its  ti[>^  the  fraclnre 
being  nsualliy  accompaincd  with  great  contusion  of  the  snft, 
parts,  and  fracture  ©f  the  acromion,  clavicle,  or  hiinieniH,  The 
accident,,  which  is  of  very  rare  occurrence,  i*  characterized  by  inability  to  raise  and 
adduct  the  arm,  by  preternatural  mobility,  b3'  tlepression  of  the  (k-tached  fragment 
b}'  the  conjoined  action  of  the  small  pectoral,  two-beaded  flexor,  and  coraco-brachijd 
muscles,  and  by  the  tlelection  of  i  reiiitatiou  on  moving  the  arm  npon  the  shuulder, 
tlie  finger  being  ]>l;u-efl  between  the  deltoid  and  great  pectoral  muscles.  The  adjoin- 
ing sketch,  ttg.  42<i.  from  a  preparation  in  Professor  Neill's  collection,  atfords  an 
illustration  r>f  a  well-marked  wpeciineu  of  fracture  of  the  coracoid  process. 

The  treatment  consists  in  coiditiing  the  arm  and  forearm  to  the  anterior  part  of 
the  chest  by  means  of  a  bandage  ami  sling,  care  being  taken  to  keep  the  elbow  well 
raised,  so  as  to  fix  the  top  of  tlic  scapula,  and  support  the  broken  part,  liy  this 
proceeding,  the  |>ectoral  and  fli-xor  muscles  of  the  arm  are  relaxed,  and  prevented 
from  acting  injiirifuisly  upon  the  tip  of  the  coracoid  pro- 
cess, 

Violent  inflammation, occasionally  terminating  in  pro- 
fuse suppuration,  atnl  even  in  denih,  U  lifdile  to  follow 
this  accident,  from  injury  inHicted  upon  the  pectoral  mus- 
cles and  the  axillary  vessels,  nerves,  and  glands.  The 
matter  bi-ing  deep-s;rale<l,  expi-rieuces  gn^at  diffleidty  in 
reaching  lite  surlace,  and  is,  therefore,  <lisp(>.Ncd  to  bur- 
row extensively'  among  the  surrounding  st  rnctures.  The 
proper  remedy  is  an  early  and  free  Incision  at  the  most 
dependent  [lorlion  of  the  abscess. 

6.  Tlic  bad)/  of  tliis  bone,  tig.  421,  rarely  snfTers  from 
fractnre,  and  then  only  from  great  direct  violence,  caus- 
ing at  the  same  time  serions  injury  in  the  soft  parts. 
Jn  one  case,  recorde^l  by  a  foreign  writer,  tlie  accident 
is  said  to  have  l>cen  produced  by  muscular  action.  The 
fracture  exhibits  no  rcgutarity  in  regard  to  shape,  is 
often  multiple,  :.nd    i.    rarely"  attended   witb    displace-    The  oMin..ry  mtn.tio«  or  Frwtn« 
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Fracture  of  the  body  of  this  bone  occasionally  extends  through  its  spine,  so 
as  to  divide  it  into  two  nearly  equal  vertical  parts,  as  in  a  case  which  I  attended 
with  Dr.  llohrer.  The  patient  was  a  strong  laboring  man,  thirty-seven  years  of 
age,  who,  in  a  fall  from  a  scaffold,  struck  his  right  shoulder  violently  against  the 
corner  of  a  plank,  fracturing  the  scapula  through  the  spine  and  body  near  its  centre. 
Five  days  had  elapsed  when  I  first  saw  him.  The  parts  were  then  much  swollen 
and  ecchyraosed,  the  top  of  the  shoulder  was  depressed  and  forced  forward,  and 
there  was  a  marked  irregularity  between  the  ends  of  the  fragments,  the  outer  being 
drawn  downward  and  forward,  so  as  to  form  with  the  posterior  a  kind  of  triangle, 

thus    ^,.^^- -..^^,  with  distinct  crepitation  upon  the  slightest  motion.     The  man 

was  unitble  to  put  his  hand  to  liis  head,  but  could  easily  touch  the  opposite  shoulder. 
He  experienced  great  pain  at  the  time  of  the  accident. 

To  steady  the  shoulder-blade,  which  is  the  leading  indication  in  the  treatment  of 
this  accident,  two  large,  narrow,  and  moderately  thick  compresses  should  \ye  placed 
along  its  axillary  and  vertebral  borders,  and  confined  by  a  broad  roller  carrietl  roond 
the  upi)er  part  of  the  trunk ;  or,  instead  of  this,  they  may  be  secured  by  means  of 
large  adhesive  strips.  The  arm  and  forearm  are  fastened  to  the  anterior  part  of  the 
chest,  as  in  fracture  of  the  clavicle.  In  the  case  above  described,  apposition  was 
easily  maintained  by  a  modification  of  Desault's  apparatus. 

I.  Fracture  of  the  inferior  angle  of  this  bone  is  marked  by  pretematural  mobilitr, 
by  displacement  of  the  smaller  fragment  by  the  action  of  the  great  serrated  muscle, 
and  b}'  acute  pain  at  the  seat  of  the  injury.  The  diagnosis  may  readily  be  estab- 
lished by  fixing  the  top  of  the  scapula  and  moving  tiie  lower  angle ;  if  tbcy  follow 
each  other,  it  will  be  an  evidence  that  there  is  no  fracture,  and  conversely.  The 
treatment  is  the  same  as  in  fracture  of  the  body  of  the  bone. 

FRACTUBES  OF  THE  RIBS 

The  central  ribs,  from  their  exposed  and  fixed  position,  are  much  more  ItaUe  to 
be  broken  than  the  upper  and  lower ;  the  former  being  safely*  protected  b3*  the  collar- 
bone, the  scapula,  and  numerous  thick  and  strong  muscles,  while  the  latter,  from 
their  great  shortness  and  mobility,  can  readily  glide  out  of  the  way  of  any  injarr 
that  might  otherwise  affect  their  integrity.  However  this  may  be,  they  asually  yield 
at  their  more  prominent  points,  in  an  oblique  direction,  a  transvei-se  fracture  beinjt 
here,  as  elsewhere,  an  unusual  occurrence.  The  accident  is  most  frequent  in  eMcriv 
subjects,  children  and  3'oung  i)er8on3  seldom  suffering.  The  causes  are  twof<'li 
external  violence  and  inordinate  muscular  action.  The  first  protluce  their  eflert 
either  in  a  direct  or  indirect  manner;  most  commonly  in  the  former,  as  when  tbe 
ribs  are  struck  by  a  foil  or  a  blow,  or  when  the  body  is  traversed  by  the  wheel  of  a 
carriage.  In  the  second  case,  the  ribs,  being  im|)elled  by  forces  operatins  upc'D 
their  extremities,  bivak  at  or  near  their  middle,  as  when,  for  example,  the  back  of 
the  chest  is  pressed  agitinst  a  wall  b3*  a  railway  car.  When  these  pieces  are  acieJ 
upon  directly,  their  curvature  is  diminished,  but  increased  when  the  violence  is  n- 
plied  indirectly.  I  recently  attended  a  lady,  seventy-four  3-ears  old.  who  had  the 
eleventh  rib  of  the  left  side  fractured  by  her  granddaughter,  a  stout  girl  of  foorteee. 
by  throwing  her  arms  around  the  body,  in  a  friendh*  embrace,  on  going  to  l*d.  In 
183",  a  numlier  of  persons  met  with  severe  injuries  of  this  kind,  by  being  seTertlr 
squeozwl  in  a  crowd  In  the  Champs  de  Mars,  at  Paris.  A  rib  has  oecasioaaliy  t-etfl 
broken  by  mere  muscular  contraction  in  the  act  of  coughing,  sneezing,  or  slipping.  j» 
in  a  case  roporteil  by  Dr.  Groninger;  but  such  an  occurrence  is  unusaal,  and  pa»r- 
ally  implies  an  abnormal  condition  of  the  osseous  tissue. 

Fractures  of  the  ribs  are  said  to  be  common  among  insane  persons,  bat  *h«:;t*r 
they  oi'cur  s|>ontaneously  or  as  the  result  of  accidental  causes  is  not  det^naii^i 
In  many  of  the  re|>orte«.l  cases  they  did  not  seem  to  have  been  pnxiuctive  of  i^ 
or  to  have  l>een  accompanied  by  the  usual  phenomena,  not  even  by  any  evidet-t  v% 
i.'ontusion  or  discoloration  of  the  skin 

The  number  of  ribs  broken  at  any  one  time  is  variable.  The  largest  nrs:*:  1 
have  ever  met  with  was  eight ;  sometimes,  however,  it  is  still  greater.  In  a  sf^i'-isw 
in  my  oollection,  from  the  botly  of  a  woman,  upwards  of  seventy  years  of  a^.  ^•> 
threw  herself  out  of  a  second-story  window,  there  are  not  less  than  fifty-aiar  ft*> 
turos.  twenty -seven  on  the  right  side  and  thirty-two  on  the  lelt- 

The  fracture  may  occur  simultaneously  ny^on  l>oth  sides,  as  in  the  case  ift*5 
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tioned ;  and  it  mnj  be  cither  simple,  or  com|i!icatc'd  witli  other  injury,  as  rupture 
of  the  inlercostal  artery,  wound  of  the  suit  jiiirts,  and  litccratiou  of  thu  jjleura  and 
lung. 

'  A  frflcture  of  the  more  superficial  ribs  is  often  easil^v  detected  simply  Tiy  placing 
the  hand  upon  the  part  vvtiere  llie  violence  is  su[)posctJ  to  have  been  inflicted,  and 
tequesting  the  patient  to  cough.  The  Ijones  being  thus  obliged  to  undergo  a  smidea 
kuotion,  tlie  lesion,  if  any  exist,  will  almost  Iw  sure  to  manifest  itself  b^-  tlie  occur- 
irenee  of  crepitation  and  preternatural  nmbilit}-.  If,  however,  the  fracture  is  placed 
Under  cover  of  a  large  ipiantity  of  muscular  and  fatty  mailer,  as  in  certain  sittiations 
In  robust  and  corpulent  stdijects,  it  may  be  very  diQicult,  if  not  impossible,  to  dis- 
cover it.  In  such  an  event,  the  examination  should  be  repeated  again  and  again, 
until  the  diagnosis  is  satisfactorily  determined.  The  diffleulty  will  be  increased  if 
only  one  rib  ia  broken,  or  if  the  broken  bone  retains  its  normal  iiositioii ;  on  the 
Other  hanrl,  the  diagnosis  may  be  established  at  a  glance  if  the  injury  is  extensive, 
ftnd  attended  with  marked  displacement,  as  when  it  has  Ix^en  inflicted  by  a  fall,  or  by 
the  kick  of  a  horse.  Finally,  tlie  patieid,  as  he  takes  a  deep  inspiration,  is  oceasiou- 
ill}'  sensible  of  a  peculiar  er.acking  noise  at  the  site  of  tlie  fracture. 

The  pain  attending  the  fracture  of  a  rib  is  generally  very  acute,  and,  without 
being  strictly  limited  to  the  scat  of  the  injur}',  is  always  more  severe  there  than 
mnywiiere  else:  it  is  aggravated  by  t!ie  res]iiratory  movements,  and  is  commonly  so 
excessive  as  to  compel  the  [jatient  to  breathe  eutirely  with  the  diaphragm.  Every 
«ttem])t  at  a  full  inspiration,  coughing,  or  sneezing,  is  followed  by  exquisite  sufl'ering. 
In  very  violent  cases,  the  pain  resembles  that  of  pleurisy,  and  is  accompanied  with 
intense  thoracic  oppression.  If  the  lung  has  been  wounded  by  a  spicule  of  bone,  or 
the  projecting  end  of  the  broken  rib,  there  will  proJiabl^-  be  spitting  of  blood,  if  not 
hemoptysis,  and,  perhaps,  also  empliyscma.  In  the  latter  event,  the  air  ma}'  fill  the 
tavityof  the  ch^st,  causing  a  hollow  drum-like  sound  on  percussion,  and  total  extinc- 
;ion  of  the  respiratory  murmur,  attended  with  great  iuerease  of  dyspiux-a.  Should 
Ihe  air  escape  into  the  suljculaneous  celhdar  tissue,  as  in  injury  of  the  costal  and 
Dbidmonar}'  pleune,  it  will  form  a  ditTuscd  tumor,  soft  and  crackling,  and  at  once 
Bndicative  of  the  nature  of  the  case.  More  or  less  copious  hetiHU-rhnge  will  be 
present  when  there  is  laceration  of  an  intercostal  artery,  the  blood  sometimes  passing 
nto  the  chest,  but  more  generally  escaping  externally. 

The  ribs  being  firmly  cDunected  to  the  costal  cartilages  in  front,  and  to  the  vcr- 
lebrjc  behind,  it  is  impossitde  for  tlicm  to  undergo  any  shortening  when  they  arc 
ft'actnred,  or  for  the  ends  of  the  fragments  to  overlap  each  otfter,  as  in  fracture  of 
Ihe  long  liones.  Derangement,  however,  may  take  place  in  almost  any  other  direc- 
tion, although  the  angular  displacement  is  by  far  the  most  common,  and  this  may  be 
either  outwards,  as  in  fig.  -122,  or  inwards,  as  in  fig.  423,  according  to  the  manner  in 


Fig.  433. 


Ao^ltr  DUjilBeein^Dt  Ontinirdf.  ' 

hlch  the  injury  was  inflicted,  the  latter  being  usn:illy  produced  by  direct  violence, 
the  former  l>y  indirect.  It  is  seldom,  however,  that  more  tlian  one  end  of  the  lione 
Is  displaced  in  this  direction  at  the  same  time.  The  Miitter  cabinet  contains  several 
!«l>eciraens  in  which  one  of  the  fragments  projects  above  the  level  of  the  others. 

Fractures  of  the  ribs  are  not  always  devoid  of  danger,  even  when  they  are  per- 
fectly simple,  or  apparently  free  from  all  complfcatioii".     Their  number  may  be  so 
vol,.  I. — Ci 
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great  as  to  occasion  severe  shock,  or  siK-h  an  amount  of  local  ami  mnstr 
(lir^turbance  as  to  cause  alarming  illness  and  cvt-n  tliatii.  Tbe  danger  is  gi 
greater,  other  lliings  Iwing  e(iual,  in  I'raclure  of  ilic  u|)|ii'r  ribs  Uiait  in  fni' 
tlie  init-ldle  and  luWer,  because  a  greater  degree  ol"  violence  is  geuerallj  requ. 

Fig.  423. 


Angnlar  DlipIacemrDt  towartlt. 


prodiirc  it.  A  fracture  complicated  ■with  injury  of  the  limj;  and  pleura  mnst 
jofikc-il  upon  as  a  serious  (v<*i'inTence,  as  it  is  sure  to  Ix*  follower!  by  more  or  1 
inllanimation,  if  not  by  heuiorrliage  and  pneumothorax.  An  escape  of  air  ben« 
the  skin  is  a  matter  of  no  consequence,  except  as  inilieatinj;  serious  lesion 
the  ehest.  Hemorrhajie  from  a  wound  of  an  intercostal  artery  is  usaaUy  Wtl 
troublesome  than  ilnnijerous. 

A  case,  whieh  came  under  my  observation  in  1854,  strikingly  illustrates  the  dan 
of  fracture  involving  a  number  of  tliese  bones  without  any  very  s4^riou8  compliofttii 
A  tall,  slender  woman,  lifty-four  years  of  njre  fell,  while  the  rnilwtiy  car?  were  In 
act  of  runuini^  off  the  track,  against  the  top  of  one  of  the  seats,  breaking  eiuriilu( 
the  ribs  on  the  left  side.  The  second,  thinl,  fourth,  and  fillli  bones  were  fra<tun'<li 
front,  about  two  inches  and  a  hall*  from  their  cartilages,  while  the  eighth,  niii! 
tenth,  and  eleventh  hnd  given  way  behind,  within  a  short  distance  of  the  tpi 
There  was  no  disphwoment  of  any  of  the  frngments,  excepting  the  posterior  one 
the  tenth  rib,  which  projected  slightly  inwards  towards  the  chest,  and  piervn-d 
pleura.  Kxcessive  pain,  dyspnoea,  erepitaliou,  and  preternaturs^l  mobility  tnarl 
the  accident.  The  cougli  was  vinWnt,  an<l  the  p.Tlicnt  was  unable  to  lie  in  betl. 
ordinary'  treatment  was  pursued,  but  without  an)'  material  benefit,  and  the  woi 
died  exhausted  at  the  end  of  tlie  fourtli  dhy.  The  left  side  of  the  ehest  cont.Mi 
about  three  ounces  of  coagulated  blood,  evidently  furnished  by  the  wounde<J  pVi 
but  there  was  no  sign  of  intlnmmation,  exce[)t  at  tlie  seat  of  the  upper  frs« 
where  the  serous  membrane  was  a  little  roughened  by  lymph  and  slightly  eccliymo! 
The  lung  was  free  from  disease.     All  the  other  organs  were  sound. 

Fracture  of  the  ribs,  without  complication  or  dis]>lricement,  is  liest  manase*! 
encircling  the  chest  with  a  broad  bandage,  drawn  sutflclently  tight  to  comj)cl 
patient  Co  perform  respiration  chiefly  by  the  diaphragm.     The  intercostal  niii*r 
and  consequently,  also,  the  rilts,  must  be  renitered  perfectly  passive.     The  hsn<l 
should  be  from  six  to  eight  inches  in  wi<lth,  and  long  enough  to  extend  at  lenst  »«■!' 
around  the  body.     Tlie  ends  being  fasleiic<l  by  two  pieces  of  tajie,  a  scapiilarv 
attached  to  prevent  the  eh>tli   from  slipping.  '  Or,  instead  of  this,  the  chest  laay 
encircled  once  and  a  half  with  broad  strips  of  adliesive  plaster,  so  arrange*)  as  p 
tially  to  overlap  one  another,  and  drawn  with  sufficient  flruincas  to  keep  it  pi*rfe<lly 
motionless.     Female  patients  may  wear,  with  great  advantage,  their  usual  copm''*.  " 
triangular  piece  being  cut  out  in  front  and  l>elowto  allow  due  play  to  the  diapln  -'• 
In  arldition  to  the  bandage,  I  usually  employ  a  thin,  flat  conijiress,  as  a  small  "''^ 
towel,  properly  folded,  to  give  greater  support  to  the  broken  bone. 

Similar  dressings  will  answer  in  outwanl  di-splaceraent  of  the  fragment!^,  only  tin 
a  somewhat  thicker  compress  may  be  necessary;  if,  on  the  contrary,  the  hou<^ 
driven  inwards  towards  the  chest,  it  is  obvious  that  counter-pressure  applied  !<•''' 
exlremiiies  o<*  the  broken  rib  can  lie  of  no  avail.     When  there  is  a  wound,  it  m 


i-luS 


riiAP.  VIII. 


FRACTURES    OF    TUE    STERNUM. 


963 


lie  easy  enough  to  iusimiatc  a  small  lever,  to  rnise  the  hone,  if  not  to  its  jirnptf  level, 
at  le.iat  out  of  linrm's  way.  My  conviction,  liowcvcr,  is  I  hat  there  shoiihl  he  no  sneli 
interferenee,  even  when  tiie  depression  i^  eunsiderribli',  !iml  llm  c:ise  most  nrgent, 
unless  a  iair  trial  lia.s  Iteen  made  of  other  means,  as  tlie  handuye  arid  onliu!!i-y  anti- 
phlogistics,  espeeially  the  laneet,  leeches,  and  tlie  fne  use  of  anodynes.  If  rvlief 
do  not  follow,  anil  it  is  ]>erfectly  clear  that  the  siilferinij  depends  upon  the  \icioust 
projection  of  the  ends  of  the  fiiifjnieiit.-*,  no  snrixeon  woidd  hesiL-ile  to  ex|iose  the 
parts,  luul  Hse  his  Itest  endeavorH  to  reetify  the  displacement.  Cases  reqnirinjr  such 
heroic  measures  must  be  exceedingly  rare,  and  hardly  deserve  formal  mention  in  a 
•work  of  this  kind. 

Wounds,  eontii.sions,  and  hcraorrhaj^e,  eonsocpient  ti[»on  these  accidents,  must  be 
treated  upon  general  principles.  If  air  collect  witliin  the  chest  in  sullicieiit  quantity 
to  cause  excessive  respiratory  embarrassment,  it  should  Ije  let  oat  with  a  delicate 
trocar,  introduced  through  a  valvc- 


liko  oi>ening  in  the  ekiu.  I'ain  and 
cough  are  relieved  in  the  nsuai  n>an- 
ner.  If  the  local  distress  is  ur^rent, 
leeclles  may  Ijo  used,  f<)llf)wcd  l»y  the 
application  of  a  large  opiate  plaster. 
The  patient  observes  the  semicrect 
posture  in  bed,  and  remains  within 
(loors  until  he  feels  that  he  can  exer- 
cise with  impmiitv.  If  the  bandage 
becomes  insup|)ortable,  it  must  not 
be  laid  asi<le,  l>ut  .simjily  slackenctJ. 

Cases  occasionally  occur  where  the 
rational  symptoms  of  fracture  of  the 


Fig.  434. 


Fractorad  BIbi  nnlleil  hj  Oia»ou«  Mmtter. 


ribs  exist,  but  the  characteristic  signs  are  absent.  The  rule  of  practice,  under  such 
circumstances,  is  to  treat  the  patient  precisely  as  if  the  bon»'S  were  actually  broken. 
The  annexed  <lrawing,  fig.  424,  from  a  specimen  in  my  colU'ction,  affords  an  illus- 
tration of  the  mauneriu  which  the  ril>3  are  sometimes  bound  together  by  bou}*  matter 
after  fractui-e. 


FtlACTUBES  or  THE  COSTAL  CARTILAGES. 

Fracture  of  the  costal  cartilages  is  so  uncoramtm  that  a  long  time  elapsed  lieforc 
surgeons  were  willing  to  believe  in  the  possibility  of  its  oeeurrence.  That  it  ilocs 
take  place,  however,  is  a  fact  fully  established  by  modern  observation  ;  and.  what  ia 
remarkable,  experience  has  shown  that  it  is  not  always  necessary  for  tliese  Ixtdies  to 
bo  ossilicd  before  they  can  be  broken,  although  this  is  usually  the  case.  The  acci- 
dent, which  is  observed  chied^'  in  elderly  persons,  is  invarialdy  iirorlueed  by  external 
violence,  either  directly  or  indirectly  applied.  The  fracture  is  usually  single,  ami 
the  pieces  whicli  are  most  liable  to  suiter  are  the  tiftli,  sixth,  and  seventh,  owing 
probably  to  their  great  length  ami  to  their  ex])Osed  situation.  The  direction  of  the 
fracture  is  commoidy  somewhat  oblique,  and  the  ends  of  the  fragments  ollen  overlap 
each  other,  the  ]»osterior  passing  in  front  or  behind  the  anterior,  which,  fjom  its 
connection  with  the  sternum,  serves  as  the  fixed  [toint. 

The  symptoms  are  similar  to  those  of  fractured  ribs.  The  accident,  wliether 
simple  or  complicated,  is,  in  general,  comparatively  free  from  danger.  The  broken 
ends  are  united  by  a  clasp  or  ferule  of  bone,  in  which  the  cartilaginous  tisane 
remains  measurably  unchanged.  The  reduction  and  maintenance  of  the  fracture  are 
often  very  diflicnlt,  but  by  a  careful  observance  of  the  rules  laid  down  under  the 
hea«I  of  fracture  of  the  ribs,  a  cure  nniy  tisiially  be  effected  in  fiix  or  eight  weeks. 
Malgaigiie  advises  the  use  of  a  broad  ti-nss  for  keeping  the  fragments  together,  the 
pad  making  direct  but  gentle  pressure  upon  their  extremities.  In  obstinate  cases, 
they  might  be  united  with  silver  wire. 

FRACTIRES  OF  THE  STF.R.NVM. 

This  bone  may  give  way  in  almost  any  portion  of  its  extent,  but  more  commonly 
near  its  middle,  the  direction  of  the  fracture  being  generally  somewhat  oblique.  In- 
stances of  longitudinal  fracture  of  the  sternum  hnve  been  oliserved  by  Meyer,  Mai- 
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gain;ne,  anil  others,  as  the  result  of  severe  injury.  Diastasis  of  this  bone  is  exctrtl- 
iiigly  iiilVet|iuMit ;  and,  so  far  as  I  know,  there  are  only  a  very  few  wcll-authcnticaud 
exanipli's  of  fracture  of  the  ensiform  cartilage  ujion  record.  In  one  of  lhe«  iIk- 
patient,  a  man,  twenty-eight  years  of  age,  fell  forwards,  hitting  the  lower  extreuiiu  o( 
the  steniiini  atjainst  the  top  of  a  candlestick,  breaking  the  xiphoid  cartilage.  Piiriiiir 
the  lirsi.  two  years  he  siirtered  from  fretpu^nt  and  violent  attacks  of  vomiting. i-niiM*! 
no  doubt  by  the  liressurc  of  the  cartilage  upon  the  stomach;  for  it  was  f<i 
Dr.  Hamilton,  by  whom  tliecase  has  been  reported,,  twelve  years  after  the  iiv  ■ 
to  be  bent  at  a  right  angle  with  the  sternum,  so  as  to  point  directly  towanln  Uw 
spine. 

Blows,  kicks,  and  falls  are  the  ordinary  causes  of  fracture  of  the  sternum.    Cliaus- 
eier  relatts  a  case  which  was  occasioned  by  violent  muscular  contraction  during  labor, 
and  several  examples  of  a  similar  nature  have  been  recorded  by  more  refA.iiit  ob- 
servers.    In  1858,  Dr.  Uohrer  showed  nie  a  case,  in  n  large,  heavy,  muscular  man. 
forty-seven  years  of  age,  who  had  received  a  transverse  fracture  of  the  upper  |ikit 
of  this  l)one,  from  iiiordiiiale  contraction  of  the  Bterno-cleido-mastoid  mu~  ' 
jumping,  in  a  slate  of  intoxication,  off  a  slied  eleven  feet  high.     The  heels  f^' 
the  ground  obliipiely,  threw  the  bod}'  violently  hackwaitls,  the  head  and  neck  ' 
in  contact   wilh   the  edge  of  a  board.     The  fractirre  was,  doubtless,  occaaiL: 
the  effort  wiiicli  the  man  made  to  regain  his  equilibrium. 

The  ends  of  the  fragments  either  preserve  iheir  natural  relations,  or,  if  displarts 
ment  occur,  it  will  lie  in  the  direction  of  the  thoracic  cavity,  wlieri  the  broki 
may  lacerate  somi*  of  lire  contained  viscei^a,  cause  etriisicm  f)f  bloo<l  iiilo  the  iu     i 
nil  iliadtinum,  and,  perhaps,  induce  emphysema  by  wounding  the  lungs. 

When  the  fracture  is  attended  with  displacement,  it  may  usually  be  detectf<l  nt » 
glance,  or  by  merely  passing  the  finger  over  the  line  of  injury.     Grating,  soin 
audible  at  a  considerable  distance,  and  iucreaned  at  every  respiratory  effort,  i 
rally  present.     The  pain  is  excruciating;  recumbency  is,  for  a  time  at  least,  i 
ticftblo ;  and  there  is  great  dyspnoea,  along  wilh  cough,  spitting  of  blood,  oiuiouur 
evidence  of  internal  injurj'. 

In  Dr.  Rohrcr's  case  there  was,  even  several  days  after  the  accident,  a  rnnrktsl 
de|>ression  at  the  site  of  fracture,  wilh  considerable  irregularity  of  the  ends  of  ili>' 
fragments,  which  was  much  increaseil  when  the  patient  snt  up  in  bed.    Durin;:  i 
beiicy,  when  he  couglie(J  hard,  the  hand,  placed  over  the  seat  of  the  injurj',  c- 
tinctly  fi'cl  the  fragments  ride  over  each  otlicr,  the  U|)per  evidently  moviii_ 
freely  than  the  lower.     It  seemed  as  if  tlieir  eilges  had  been  bevelled  off  obi-  . 
that  of  the  lower  piece  from  above  downwards  ancl  from  before  Imckwards,  that  oi 
the  upper  in  the  opposite  direction.     Two  or  three  times,  as  the  man  conu'lu'l  i 
distinct  grating  noiso  was  heard.     Percussion  upon  the  spiue,  immcdlatelj'  v\ 
the  fracture,  hail  also  the  effect  of  displacing  the  cuds  of  the  fragments,  and  a  .-.>.,. 
lar  result  followed  when  firm  i>ressure  was  made  upon  the  unleiior  surface  of  the 
fragments.     Wlien  tlie  case  was  first  seen,  the  upper  ])iece  was  thrust  backwards 
towards  the  thoracic  cavity,  fully  one  inch  behind  the  level  of  the  other;  but  it  was 
easily  restored  to  its  natural  situation  by  bending  the  chest  backwards  over  a  tliick 
pillow.     The  [lain  at  the  seat  of  fracture  was  comparatively  slight;  but  very  il* 
tressing  in  the  b;ick  of  the  neck  and  head.    There  was  neither  cough  nor  cmphyscuia, 
and  the  fever  that  followed  was  slight. 

The  prognosis  varies.  When  the  thoracic  organs  have  sustained  much  violeiid^fl 
the  patient  may  die  from  shock,  hemorrhage,  or  emphysema;  or,  if  he  be  so  fortuiid^^^ 
ns  to  survive  the  immediate  effects,  he  may  perish  from  the  secondary  conseiiucncc*^ 
of  itiflarnmation  of  fhe  lungs,  abscess  of  the  mediastinum,  or  disease  of  the  Ih'M 
itself.  In  till-  Miitfer  Museum  there  is  a  skeleton  in  which  a  fracture  of  the  etcmiim, 
near  its  middle,  iiad  undergone  perfect  repair,  although  not  without  marked  <lefor- 
mity  from  the  want  of  accurate  apposition.  Kvidence  of  fracture  exists  in  »i\tr;il 
other  bones,  and  there  must  also  have  been  a  remarkable  prcflisposition  to  the  it- 
velo])ment  of  exostoses,  tfje  number  of  which  is  very  considerable. 

The  treatment  is,  in  great  rai-asure,  restricted  to  the  application  of  a  corapi 
and  bandage,  to  afford  support  to  the  chest  ami  quietude  lo  the  intereoeial  nni.s< 
In  the  event  of  serious  internal  complication,  local  and  general  bleeding,  active  |lll^ 
gatives,  autimonials,  and  anodynes  may  be  reqnire<l,  along,  perhaps,  with  uiedicnled 
foMientntions.     ll'  the  fracture  he  simple,  no  attempt  should  be  nmdf  to  reciit^ 
depression  of  the  oifendiug  fragment,  unless  it  is  eaiising  compressiou  of 
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or  luTig.  In  sneh  a  case,  and  also  when  there  are  loose  pieces  of  bone  projecting 
Into  tlie  cliest,  rt^storatioii  sliouUl  promiilly  bf  ettected  at  all  Imziird.  To  accorupHsh 
tills,  tlie  patifiit  maj'  lie  atToss  a  table,  upon  a  tkuible  iiifliiK'il  plane,  in  order  to 
Rxteml  the  «pine,  an*!  afford  the  muscles  altaclied  to  the  oxtremiliL-s  of  the  sleruum 
fan  opportunity  of  ilriuving  the  ends  of  the  broken  bone  asuiuk'r.  While  this  is  being 
done,  pressure  should  he  made  upon  the  parts  in  a  direetioiT  opposite  to  tluit  of  the 
liisplacement,  at  tlie  same  tiure  lli:it  the  liiugs  are,  if  possible,  thoroughly  disteuded 
vith  air.  Ur,  this  faiHiig,  tlie  boiiu,  the  body  being  still  iu  this  position,  raay,  per- 
Inp8,  be  raised  with  ii  small,  delicate  elevator,  used  siilwutaneously,  supposing  tliat 
I  wound  does  not  already  exist.  If  this  al^o  prove  unsuccessful,  the  urgency  of  the 
jase  will  fully  justify  the  application  of  the  trephine,  or  the  removal  of  a  sulllcieney 
>f  houe  wilh  :i  Hey's  saw.  A  sitnilar  jtrocotlure  maj*  he  necessary  when  an  abscess 
bruis  in  the  anterior  nicdiastiuum,  or  when  a  portion  nt'  the  sternum  is  ulcerated  or 
lecrosed,  although  in  the  former  event  it  may  not  always  be  possible  to  reach  the 
luid. 

In  fracture  of  the  ensiform  cartilage  with  ontivnrd  protrusion  of  the  fragment,  the 
chief  reliance  must  be  upon  systematic  and  loDg-continued  compression  wilh  a  well- 
fcdjusted  pad,  eonlined  by  a  suitable  bandage.  When  the  point  of  the  hone  is 
driven  backwards  towards  ihe  spine,  Ibrmiiig  a  right  angle  willi  the  lower  extremity 
of  the  sternum,  and  causing  more  or  less  suHering  by  its  pressure  upon  tlie  stomach, 
t»  nausea  and  vomiting,  the  only  resource  is  oxcision,  an  operation  requiring  Bome 
eare  and  skill  for  its  suucessl'ui  esenution. 

||  The  vertehiTK  ore  so  compactly  constructed,  so  strongly  articulated,  and  so  thickly 
covered  by  muscles,  as  to  render  their  fracture  a  matter  of  great  ditncuUy.  The 
most  (.xnnmoii  causes  are  violent  blows  or  falls,  giving  rise  at  the  same  time  to  severe 
injury  of  the  soil  parts.  Occasionally  the  lesion  is  produced  by  ecmtre-coup,  as 
iphen  a  i^erson  falls  from  a  great  heiirht  and  alights  upon  his  feet,  the  force  behig 
lltinsniitted  along  the  extremities  and  the  pelvis  to  the  sjninal  column,  where,  conccn- 
b'ating  itself  upon  a  particular  houe,  it  hreaks  its  substance  or  severs  its  ligamentous 
connections.  Any  part  of  such  a  bone  nmy  give  way,  its  bod 3',  plates,  and  processes 
>eing  all  liable  to  yield  under  the  intluence  of  the  causes  here  raentioni-'d.  The 
lymiitoms  and  effects  of  this  lesiun  must  he  considered  willi  reference  to  the  dillerent 
livisions  of  the  verteliral  cfdumn,  as  the  cervical,  dorsal,  and  lumbar,  each  possess- 
ng  certjun  peciilinrilies  growing  out  of  its  relations  with  the  spinal  cord  and  the 
lervcs  which  are  detached  from  it 

Id  fracture  of  the  cervityal  ivv/cftra;,  the  symptoms  vary  according  to  the  situation 
of  the  affected  bone.  Thus,  if  the  lesion  is  above  the  fourth  piece,  or  the  princi|)al 
origin  of  the  phrenic  nerve,  and  the  spinal  cord  is  at  all  compressed,  the  diaphragm 
trill  be  paralyzetl,  the  respiration  will  l>e  more  or  less  embarrassed,  and  de-itti  will 
Tollow,  either  immediately,  or  within  a  sliorl  lime  alter  the  accident.  If,  on  tlic  other 
hand,  the  fracture  is  seulcd  behnv  thi;-  point,  there  will  he  paralysis,  to  a  greater  or 
less  extent,  of  the  superior  evlreinities,  dillieulty  of  breathing,  relaxation  of  the  anal 
sphincters,  incontinence  of  urine,  and  tympanitic  distension  of  the  abdomen.  When 
the  fracture  is  oblique,  one  arm  is  soinetitiies  more  disabled  than  the  other.  Reco- 
Tery  may  ensue  if  the  injury  of  the  soft  parts  is  not  very  severcj  but  iu  most  cases 
death  occurs  iu  from  three  to  live  days. 

Fracture  of  the  odontoid  f>rocesi<  is  very  uncommon,  and  generally  proves  promptly 
latal  from  injury  to  the  spinal  cord.  Now  and  then,  however,  a  remarkable  excep- 
tion is  foiuid.  Thus,  in  a  case  related  by  Ur.  Wilhiid  Parker,  the  patient  survived 
the  accident  five  nnuiths,  when  he  sudrhnly  expired  from  displacement  of  the  pro- 
cess, during  sfune  iiindverlent  movement  of  the  head,  a  result  favoreil  by  the  destruc- 
tion of  theoeei|vito-3ixoirl  ligament.  The  dissection  showed  that  theodontoid  process 
had  liet'U  completely  broketi  olf,  and  that  its  lower  extremity  had  been  turned  back- 
Vrards  towards  t!ie  spinal  cord,  as  exhiliite<l  in  fig.  42.'i.  The  |iatieut,  a  man,  forty 
years  of  age,  had  been  thrown  violently  from  his  carriage,  alighting,  about  fifteen 
feet  off,  upon  his  head  and  face.  After  recovering  from  the  immediate  effects  of  the 
Accident,  he  was  able  to  resume  bis  business  as  a  milkman,  which  he  followed,  dili- 
genth'  and  uninterruptedly,  ever}'  day  for  four  months.  He  eomphuued,  however, 
constantly  of  pnin  in  the  occipito-cervical  region,  and  was  always  «jbliged  to  support 
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Fraclurn  of  ihs  Odontoid 
Prncritit  of  (be  AxU:  a.  Brukeu 
gitrCitcii ;  Ii,  (iduQtold  frucvu. 


Fig.  423.  Lis  licail,  wliicli  lie  was  incapaltle  uf  lolaliii^.    The  only  rioi* 

blc  (Icforiuitj  »vu&  a  protulierancc  of  the  nuck,  just  bdun  the 
base  of  tbc  i.>L-eipiit,  to  the  left  of  the  iDcdion  line,  wilU  mor- 
re8]Hi]Kliiig  indentation. 

HyrtI  has  io|JOttc'tl  a  case  of  fraetnre  of  the  otlnDlf'' 
cess  which  oucurR'il  very  iinexijecleilly  in  a  woman  wl: 
ting  ii|)  iu  lied  to  take  her  meal.     Death  wa«  in8tant»< 
The  boni.'  was  found  to  be  diseased.     In  a  ease  reLs;    i 
Professor  Flint,  the  bune,  inflnnu'd  and  soileued,  gave  way 
in  conseiiueiK-e  of  a  blow  intlicted  upon  the  ueck  a  few  momlu 
before. 

In  fracture  of  the  dorsal  verlebrnr,  the  upper  extremilits 
are  free  from  paralysis,  unless  the  injury  is  seated  very  hisili 
up,  when  they  may  participate  in  this  affeetion  with  the  8«k 
diaphra<i;niatic  portions  of  tlie  body.  The  boweU,  iu  either 
case,  will  be  torpid  and  distended  with  gas,  an«l  the  blatiiW 
will  be  unable  to  expel  its  contents.  Life  is  seldom  prolnnsol 
l>eyoud  si  fortnight,  oltiiough  in  some  rare  eases  it  l:i-  - 
several  months.  In  this  eveut,  the  bowels  and  bladder  may  partially  regaii 
orijiinal  tone,  but  the  urine  soon  becomes  loaded  with  phosphates,  antl  tlie  liaiiit 
ineutbrane  of  the  bladder  BUtl'ers  from  chronic  iuflauimatiou,  adding  thus  greatly  U) 
the  patient's  discomfort. 

When  the  lumbar  vcrtehrse  are  broken,  the  lower  extremities  are  generally  deprived 
both  of  volition  and  sensibility,  the  feces  pass  otT  involuntarily,  and  the  bladder  i» 
unable  to  cojitract  upon  its  contents.  Life  usually  lasts  lunger  than  in  fracture  of 
the  dorsal  vertebne,  the  paralysis  not  exteiuling  so  high  up,  and,  consequently,  uol 
involving  so  many  important  organs.  In  the  majority  of  cases,  the  patient  dies  in 
five  or  six  weeks;  but  soraotimes,  although  rarely,  he  survives  a  much  longer  liuie, 
the  bladder  sullering  as  in  fracture  of  the  other  divisions  of  the  spine. 

Priapism  is  an  occasional  syniploixj  of  fracture  of  the  verlebrte;  it  is  evidently 
dependent  upon  lesion  of  the  spinal  cord,  and  Fs  most  liable  to  occur  when  tip 
is  situated  in  the  neck.  It  is  generally  associated  with  paralysis,  and  is 
always  an  curly  phenomenon,  manifesting  itself  within  the  first  forty-eight  boure, 
and  often  cunlinuing,  more  or  less  obstinately,  up  to  the  moment  of  dissolution.  It 
is  sometimes  present  even  when  there  is  complete  deprivattou  of  sensibility  aud  cod- 
sciousness. 

The  sexual  powers  are  occasionally  preserved  in  a  remarkable  degree  after  these 
injuries,  as  in  the  interesting  case  recorded  by  Professor  Childs,  of  >'ew  York.  The 
man,  who  lived  tit\y-threc  years  in  a  ]H'rfectly  paraplegic  condition,  consequent  u|job 
a  fracture  of  tl»e  twelfth  dors.tl  vertebra,  was  married  at  the  age  of  thirty-six,  and 
became  the  lather  uf  six  children.  The  spinal  cord  was  completely*  atrophii^i  U'lo* 
the  seat  of  I  he  injury.  Tlie  capacity-  for  coition  was  unimpaireil,  but  there  was  Mvet 
any  venereal  orgasm.  Sensation  existed  only  in  front  of  the  ab<lomeD,  of  the  scro- 
tum, and  til'  the  thighs.  The  urine  was  expelled,  after  the  first  four  weekb.  by  i 
painful  effort  of  the  will,  aided  by  a  loop  of  rope  tightly  twisted  with  a  stick  uvcr 
the  hypfio;astric  region. 

The  symptoms  heie  enumerated  may  follow  fracture  of  any  portion  of  a  veitebrft, 
except,  perhaps,  that  of  the  spinous  process,  when  the  sutl'ering  is  generally  coib- 
ptiratively  slight,  unless  the  lesion  is  complicated  with  fcerious  mischief  of  the  splnsl 
cord. 

Concussion  of  the  spinal  marrow  not  unfrequently  attends  these  accidents,  espe- 
cially when  they  are  induced  by  severe  falls,  or  blows,  and   the  eflect  rnay  l»c  so 
violent  as  to  cause  death  almost  instantaneously.     When  the  case  is  less  uru^ '  '  " 
patient  may  live,  but  will  be  likely  to  suffer,  temporarily,  from  loss  of  power, 
or  complete,  of  the  sphincter  muscles  of  the  bladder  and  anus,  and,  permanculi^, 
from  paralj'sis  of  the  lower  extremities,  if  not  also  of  the  upper. 

Fracture  of  the  npinona  processes  of  the  vertebriv  occasionally  occurs  in 
dently  of  the  bodies  of  these  pieces,  a-s  seen  in  fig.  42fi,  tlie  usual  cxcitin^ 
being  a  blow,  fall,  or  kick.     Preternatural  molniity  and  lateral  displacement,  «aii 
more  or  less  contusion  and  discoloration  of  the  soil  parts,  are  the  moat  reJblilt 
phenomena. 

'    J  of  these  bones,  of  which  the  accompanying  cut,  fi| 


k 
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The  transverse  processes  of  the  vertebrne  can  ouly  !ic  broken,  as  a  general  rule, 
by  excessive  force,  as  the  ]>n8sage  of  n  hall,  or  a  I'all  from  a  consiileiable  height, 
lleuce  the  result  of  bucIi  accidents  is  coinmonty  very  tinfavonible. 

The  difignosis  of  fracture  of  the  spine  is  usually  a  matter  of  inference  rather  than 
positive  conviction.     Its  most  important  elenn-nts  are  the  mode  of  production  of 

le  injiirii',  and  the  ]>araly.sis  of  the  extremiticH,  but  it  slioukl  be  rcconected  that  lliis 

mptoni  may  dej)en<l  entirely  upon  lesion  of  the  Bj)inal  cord,  unconnected  Avitli 
fracture  of  the  vertebra^;  and  cases  have  been  oliserved  by  Cooper,  Dupuytren, 
South,  and  otliers,  in  which  the  effects  of  violent  atrains  of  the  spinii!  lignments  and 
muscles  closely  simulatetl  fracture  of  these  bones-  Owtnir  to  the  small  size  of  thesti 
bones,  and  the  manner  in  which  they  are  covered  in  by  the  rmisclcB  of  the  back, 
it  is  generally  impossible  to  detect  either  crejtitutioti,  doformityi  or  preternatural 
mobilitj'.  All  these  phenomena  may,  however,  be  present  in  fracture  of  the  spinous 
processes. 

Dissection^  after  an  injury  of  this  kind,  usually  reveals  more  or  less  dis|)Iacement 
of  the  broken  bone,  which  is  sometimes  quite  comminuted,  Inceiation  of  the  con- 
necting ligaments,  and  injury  of  the  spirud  cord,  with  more  or  less  extravasation  of 
blood  in  the  spinal  canal  and  the  surrouudiug  parts.  The  cord  is  compressed, 
bruised,  pulpified,  perhaps  nearly  completely  severed,  pieces 
of  bone  sometimes  being  imbedded  in  its  substance,  as  shown 
in  fig.  4'28. 

The  prognosis  of  these  accidents  mny  T>o  inferred  from 
wliat  has  been  said  respectiuij  their  symptoms  and  effects. 
If  the  patient  esca()e8  imniediate  destruction,  he  will  almost 
certainly  siiucnttib   under   his  suttering   at   no   very   reenote 

riod ;  or,  if  his  life  should  l>e  spared,  he  will  be  doomed 

carry  iui  a  niiserahle,  bedridden  existence,  q^alsied   and 

otberwise   erip])icd    iu   the    exercise  of  some  of   his    morti 

purtant  functions.     A  remarkable  case  of  fracture  of  the 
h  dorsal  vertebra,  with  displacerhent  of  the  bodies  of  the 

ird  and  fourth  of  tjiese  bones,  in  which,  notwithstamling 
the  complete  division  of  the  spinal  cord,  life  was  pnilongcil 
for  two  months,  baa  been  recorded  by  Dr.  Parkmun,  of 
Boston. 

In  the  treatment  of  fractured  vertebr.'P,  very  little  is  to  be 
done  in  the  way  of  restoring  displaced  fragments,  all  such 

ternpta  being  not  ouly  uncertain,  but,  even  if  successful, 

y  to  aggravate  the  danger  by  the  adilitional  mischief  that  is  inflicted  upon  the 
spinal  conl.  Tiie  same  ri.'inark  is  ai)iilica!ile  to  the  operation  of  cutting  down  upon 
the  injured  part,  and  removing  the  olTeudiug  portion  of  bone  with  the  trephiue  or 
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saw,  .18  originally  suggestotl  by  Paul  of  .Eginctn,  and  first  practisetl,  in  1814.1 
Mr.  Henry  Clinc,  of  Loudon.     Of  38  cases,  tabulattnl    by   Dr.  John   Ashliurst. 
whicli  tliis  procedure  has  been  einptnyed,  including  liiosc  of  Barton,  Rogers.  PotlefJ 
Bluckman,  Hutcliinson,  and  f^tcphen  Smith,  29  died,  3  were  relieved,  2  vt-rc  uu|J 
benefited,  and  the  ri'suit  is  unknown  iji  4.     In  the  cases  reported  as  relieved,  iL 
improvement  was  only  pnrlial,  a  circumstance  tliat  might  have  been  exi>eote<l  wliti 
it  is  recoUecled  bow  seriously  llie  spinal  oord  is  generally  injured  by  the  depn-; 
fragments.    The  operation,  altboiigli  dilllciilt,  on  account  of  the  great  depth  at  wliicl 
tlie  broken  bone  is  situated,  may  be  executed  with  but  little  loss  of  bloo<l;  jintj 
must  confess  that,  notwithstanding  the  want  of  success  which  has  hitherto  atteiide 
it,  I  should  feel  .strongly-  tempted  to  resort  to  it,  if  the  symptoms  were  such  as  Uk^ 
render  it  certain  that  the  lesion  was  aecoinpauied  liy  depre.ssion. 

Whether  an  operation  is  performed  or  not,  it  is  clearly  the  dnty  of  the  surgeon 
adopt  prompt  measures  for  the  prevention  of  inflammation.  With  this  view,  bic 
is  taken  freely  from  the  arm,  and  also  by  leeches  from  the  seat  of  the  injury; 
bowels  are  relieved  by  purgatives  or  stimulating  enemas,  and  pain  is  ulleviate<l 
full  doses  of  anodynes,  combined,  if  there  be  mucb  fever,  with  antimonials.  Tljii 
bladder  is  carefully  watched,  and  the  urine,  if  retained,  is  drawn  off  regularly  twic 
or  thrice  a  day,  instead  of  allowing  the  catheter  to  remain  [jermunentlyin  th 
bladder.  The  patient  is  kept  on  his  back,  upon  an  air-l>ed,  his  liead  resting  upoj 
a  low  pillow,  and  his  position  being  as  seldom  changed  as  possible.  Great  car 
is  taken  not  to  turn  him  upon  liis  face,  as  he  might  Ix*  almost  instanli^'  asphyxintc 
while  in  this  situntion,  froui  tlie  imperfect  descent  of  the  diaphragm,  caused  by  lli 
pressure  of  the  abdominal  viscera,  on  account  of  the  paralyzed  condition  of  tli 
abdominal  muscles,  and  their  consequent  inability  to  otier  any  resistance  to  tha 
weight  of  the  body.  After  the  Inpsc  of  a  few  weeks,  the  b.ick  and  limbs- 
frequently  ruljlied  witli  stimulnling  liniments,  ami  a  large  issue  should  be  c- 
in  the  vicinity  of  the  injury  with  the  N'^ienna  paste  or  the  actual  cautery,  .\1oim 
with  these  means,  trial  may  be  made  of  small  doses  of  strychnia,  iu  union  with  iroj 
nnd  quinine.  All  treatmeot  of  tills  kind  will,  of  course,  be  useless  when  the  spiai 
cord  has  Iwen  crushed. 

When  the  lesion  is  confined  to  the   spinous  processes,  the  fragments  innst 
moulded  into  shape,  and  retained  by  two  long,  thick  compresses,  stretcliwl  along  lli 
side  of  the  spine,  and  secured  with  a  cir<uhu'  bandage,  fastened  by  a  scapulary.    If 
the  broken  pieces,  however,  are  much  shattered,  so  aa  to  preclude  the  possibiUtj  i 
reunion,  they  should  be  removed. 


FKACTtntES  OF  THE  PELVIC  B0NB8. 


a.  The  innominate  bone  may  give  way  in  various  parts  of  its  extent,  bat  the  cut 

which  is  most  apt  to  suffer  is  the  upper  crest,  owing  probably  to  its  exposed  situation 
The  aceffibuliim  is  sometimes  broken  by  a  severe  blow  upon  the  hip,  or  bv  a  co«ic 
ter-stroke,  as  when  a  person  falls  upon  his  kpee  or  foot,  thereby  driving  the  head  of 

the  femur  into  the  pelvis.     The  ni< 


Fig.  429. 


common  form  of  the  accident  is  tlia 
in  Avhich  the  border  of  this  ca\ily  i^ 
chi|»p<il  off.  either  as  a  single  piece <  " 
variable  size  and  shape,  or  where  it  \i 
broken  into  several  fragments.     In  ih 
adjoining  cut,  fig.  429,  from  a  prcpari 
tion    in   the   possession   of    Professot^ 
Neill,  the  fracture  nms  in  a  semioih^n 
lar  direction  through  the  acetabnltiinj 
Occasionally  the  floor  of  the  acetaba 
lura   is   driven   by    the    head    of   ttM 
thigh-bone  into  the  pelvic  ea\'i!y-,  so  i 
to  inflict  more  or  less  injury  upon  it 
contents.     In  young  subjects,  the  io 
nominate  bone  has  J>een  ff)und  U^  Ih 
separated  at  the  acetabulum  into  it 
three  primitive  pieces.     In  a  case  of  this  kind,  dissected  by  Moore,  the  head  of  tl 
femur  had  completely  penetrated  the  pelvic  cavity,  the  limb,  placed  iu  a  stale 
sUgbt  flexion  and  adduction,  being  shortened  two  inches. 


Fmelarci  of  the  Acetibvlgm. 
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Whatever  maj'  be  the  site,  form,  or  extent  of  these  rmot  ures,  tljey  ean  happen  only 
tliroug;h  thu  agi-ncy  of  ilirt-ft  incflianii:al  vink'nco,  whirli,  ni  tlii'  wiinii  tiiiii',  j^^rm-rull}' 


\ 


\ 


\ 


){i  s«triicti 


both  outside 


(le  tliL'  iK'h 


Til 


seriously  coin  promises  llit<  scjil  s-lriicrurcs,  liotli  oiitside  and  insuie  llic  pelvis.  l  lie 
must  fri|;htrul  acculcnls  of  this  kind  that  have  fnlk-n  undef  my  oliservation  have  been 
the  result  of  rnilwny  injury,  caused  1)y  the  ]>oiIy  heini;  jammed  in  between  a  car  and 
a  wall,  literally  crushing  the  bone,  mid  fatally  iuiplicnliug  the  bladiler  auU  otlier 

The  syraptoms  will  necessarily  vary  according  to  the  seat  nnd  extent  of  the  frac- 
ture. When  the  bone  has  given  waj'  fit  the  fotyloid  cavity,  the  miture  of  the  case 
may  usually  be  recognized  by  the  circninstance  that  the  lu'a<I  i>f  the  femur  is  drawn 
upwards,  anil  the  great  troeiianter  somewhat  forwards,  so  that  the  limb  i»  dirainished 
in  length,  and  the  f<»ot  inverted.  When  the  head  of  the  tlHgh-bune  is  impacted  iix  its 
new  position,  the  limb  may  be  firmly  fixe<l,  a*  in  dislocation,  Imt,  in  general,  it  will 
be  found  to  be  more  or  less  movable,  and  to  alford  distinct  crepitation  when  an  alteuipt 
is  made  to  rotate  it.  Fracture  of  the  brim  of  the  aeetaliidiim  is  generally  associated 
with  dislocation  of  the  femur,  and  hence,  although  the  re<bK'fion  of  bdtli  injuries 
may  be  sufficiently  easy,  yet  the  displacement  is  sure  to  recur  the  moment  the  ellorts 
required  to  effect  this  object  cease. 

Tiie  diagnosis  of  these  accidents  is  very  uncertain,  and,  in  many  cases,  their  true 
nature  is  only  discovered  on  dissection.  The  most  reliable  signs  are,  shortening 
from  six  lines  to  an  inch  and  a  half,  inversion  of  the  fool,  iinuatiind  elevation  of  llie 
great  trochanter,  excessive  |ia!n  on  pressure  over  the  joint,  crepitation,  generally 
more  decided  than  iu  fracture  of  the  neek  of  the  femur,  and  prom|jt  effacemoit  of 
the  deformity  under  extension  and  counter-extension,  followed  by  an  immediate 
return  of  it  when  these  ellbrts  are  discontinued. 

The  prognosis  of  fracture  of  the  acetalnilum  is  variable.  In  many  cases,  the 
injury  inflicted  upon  ilie  bones  and  sol\  parts  is  so  great  as  to  cause  death  either 
from  shock  or  from  injlamuiation.  When  the  patient  recovers,  he  is  iisiuillj'  maimed 
for  life,  as  the  case  is  either  misunderstood,  or,  if  understood,  unsucccssrnlly  tri'atcd, 
often  jis  a  necessary  consequence  of  the  peculiar  character  of  the  injury,  and,  there- 
fore, without  any  just  blame  as  it  respects  the  ekill  of  the  professional  attendant. 
In  the  female,  a  fracture  of  the  lloor  of  the  acetabulum,  accompanied  witli  great  di?*- 
placement,  miglit  serionsly  interfere  with  parturition,  and  in  both  sexes  tlic  pressure 
of  the  bone  ujion  t!ie  pelvic  nerves  might  become  a  cause  of  severe  and  protracted 
neuralgia. 

In  regard  to  the  treatment  of  these  injuries  it  is  difficult  to  lay  down  any  definite 
pLin.  When  the  floor  of  the  cavity  is  broken,  reposition  is,  of  course,  impracticable, 
and  the  less,  therefore,  tlie  case  is  interfered  with  the  Ijctter.  When  the  fracture 
involves  the  rim  of  the  bone,  and  coexists  with  displacement  of  the  femur,  an 
attemjft  should  be  made  to  maintain  the  parts  in  their  proper  relations  by  kee|iing 
the  limb  iu  a  straight  line  with  a  long  side  splint  and  a  weight  appended  to  the 
foot,  while  the  joiiiL  is  carefully  sii|)ported  with  a  broad  compress  conUned  by  a 
suitable  band  passed  around  the  pelvis. 

In  fracture  of  the  pubir  and  itichiatic  bones,  the  corresponding  limb  is  either 
somewhat  shortened,  or  it  retains  its  natural  length;  the  fragments  are  pushed 
either  directly  downwards,  forwards  towards  the 
femur,  or  backwanis  towards  the  acetabulum;  the 
patient  is  unable  to  sit,  stand,  or  walk;  nnd  on 
placing  one  hand  upon  the  ilium, and  the  other  upon 
the  ptdHjs,  cre])ilali(>n  may  usually  be  perceived. 
A  well -characterized  frnelure  of  the  pubic  and 
ischiatic  bones  is  dclineatetl  in  fig.  430,  from  a  pre- 
paration in  the  collection  of  Professor  iseill.  A 
very  interesting  case,  of  a  similar  nature,  attended 
with  fatal  injury  of  the  bladder,  occurred  n,  few 
years  ago  nn<ler  the  observation;  of  Dr.  John  W. 
Lodge,  and  is  fully  described  in  the  American 
Jonrn.al  of  the  Medical  Sciences  for  October,  ISfJ.'i. 

A  case  of  fracture  of  the  pubic  bone  by  muscular  contraction,  in  a  very  stont, 
hard-working  woman,  forty-three  years  of  age,  occurred  a  few  years  ago  in  the  prac- 
tice of  Mons.  Leteuneur,  of  ^Nantes.  The  accident  happened  iu  the  act  of  lifting  a 
heavy  stone. 


Fig.  430. 


Fnictar*  of  Iba  Fable  knd  laeblsUe  Bodm. 
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Thf!  pubic  bones  are  Romt'tioies  severed  at  tlicir  s^'mphy^is.     Of  four  ca«f"=  '■"' 
lected  hy  Malgfligne,  tlic  accident,  in  three,  was  occasioned  bj'  tbe  forcible  al)'l 
of  tlje  thighs,  and  was,  therefore,  directly  <lue  to  the  action  of  the  muscles.     i«i>  "■, 
the  patients  perished.     Tlic  same  author  has  analyzed  seventeen  cases  in  whicli  llir 
separation  occurred  during  parturition,  and  of  which  ten  died.     Slarct  met  with  a 
very  singular  case  of  fracture  of  the  pelvis  in  which  he  was  oblige<l  to  excise  nwriy 
the  whole  of  the  Itody  of  the  pubic  bone  b^'  an  incision  through  the  I.nbium.    The 
friigment  had  been  pushed  forward  and  inward,  and  interfered  with  the  introdnftlnn 
of  tlic  catheter,  rendered  necessary'  on  account  of  retention  of  urine.     The  f 
a  girl  eighteen  years  of  age,  not  only  made  a  good  recovery,  but  afterwaiu-  _, 
birth  to  two  cbildreu  in  easy  and  natural  labors. 

Fractnre  of  those  bones  is  generally  produced  by  severe  injury',  an<l  is,  thereforf, 
nearly  always  complicated  witli  serious  lesion  of  the  soft  parts.  Coppelletti  nirt 
with  an  instance  in  which  their  branches  were  broken  by  violent  muscular  c"*"^ 
tion,  as  the  patient,  a  man,  fifty-four  years  old,  wjis  jumping  out  of  his  cm 
while  the  horses  wore  running  aw.ay.  A  case  of  fracture  of  the  anterior  eiij.-Miii 
spinous  process  of  the  ilium  by  muscular  contraction  has  been  reported  by  Dr.  Joy 
and  Dr.  McWhiniiie,  of  Canada. 

Frjicture  of  the  crest  of  tlie  ilium  is  characterized   by  more  or  less  di8p1«<v- 
ment,  pi-eternatur.ll  mobility,  and  crepitation;  the  pain  is  severe,  and  pros'-  • 
impracticable.     The  nature  of  ihc  accident  is  sometiiues  rentlcred  appurenl  . 
existing  deformity  and  by  slight  manipulation. 

Besides  the  above  symptoms,  denotive  of  fracture  of  diflerent  parts  of  tbe  In- 
nominate bone,  there  are  always  more  or  less  contusion  of  the  external  soft  partv 
and  not  uu frequently,  also,  serious  injury  of  the  pelvic  viscera,  followed  bylosjof 
motion  of  the  inferior  extremities,  retention  of  urine,  and  other  distressing  affei- 
tions.  The  prognosis  should,  therefore,  be  very  guarded,  as  such  accidents  are 
generally  fraught  with  danger^  death  often  occurring  in  a  few  days  from  inOamm*- 
tion  or  extravasation  of  urine,  or,  at  a  later  period,  from  abscess,  phlebitis,  and 
other  mischief.  Of  05  c.ises  of  fracture  of  the  pelvic  Iwnos,  analyzed  by  Dr.  J.  W. 
Lyoi»,  41  recovered,  and  24  died,  one-half  of  the  latter  having  labored  under  rupture 
of  the  bladder. 

Owing  to  their  peculiar  character,  it  is  usually  found  very  difficult  to  n'Aace 
these  fractures,  or  to  prevent  relapse  after  this  has  been  done.  To  effect  re&tontfon. 
oiir  main  reliance  must  lie  u]>on  pressure,  whilst  the  maintenance  is  best 
])lished  by  well-arranged  comjjresses,  secured  by  a  belt  or  body  bandage.  \V 
displacement  exists,  all  such  appliances  may  very  properly  l>e  dispensed  with,  in 
either  case,  the  utmost  quietude  is  enjoined;  the  patient  must  lie  upon  his  hark, 
his  shoulders  being  elevated,  and  the  thighs  flexe<l,  to  relax  the  muscles  al»oul  tlw 
pelvis;  inflammatory  action  is  promptly  dealt  with,  and  the  bowels  are  relieved  lij 
stimulating  purgatives  and  enemas.  The  bladder  is  carefully  watched,  retentioo  of 
urine  being  relieve*!  by  the  catheter. 

fi.  The  sacrum  may  be  broken  by  falls,  blows,  gunshot  violence,  and  similar  iDJarjr, 
usually  in  a  transverse  or  oblique  direction:  a  comminuted  condition   is  smueliitics 
observed,  and  Richcraiul  met  with  a  case  in  which  the  fracture  was  vertical.    The 
lesion  is  generally  <liscoverable,  especially  when  it  is  attended  with  displaceii-' 
mere  manual  examination,  as  the  patient  lies  upon  his  abdomen.     It  is  accom 
with  severe  pain  at  the  atfectcd  part,  and  great  difficulty  in   walking,  ass" 
when  there  is  involvement  of  the  saoral  nerves,  with  paralysis  of  the  lower  c\ 
ties,  retention  of  urine,  and  involuntary  discharge  of  tlie  feces.     The  danger  aiuu<i- 
ing  this  accident  is  alwaja  eonsiilerable,  on  account  of  the  mischief  done  to  the 
sotit  parts;  hence,  even  if  the  patient  survive  the  immediate  shock  of  the  injury, 
he  may  perish  afterwards  from  the  effects  of  inflammation  of  the  pelvic  viscera. 

When  the  fragments  are  piiished  inwards,  reposition  m.iy  be  attempted  by  the 
insertion  into  the  rectum  of  a  stout  l>ougie,  a  lithotomy  scoop,  or  n  vesical  - — ' 
care  being  taken  not  to  do  any  injury  to  the  raucous  membrane;  or,  if  the  ili 
ment  is  very  slight,  the  bone  may  Ive  left  in  its  new  situation,  us  it  can  then  ii"t  'in 
any  harm.  Backward  displacement  may  easily  l>e  remedied  by  pressure  with  the 
finger,  relapse  being  prcvciite<l  by  a  compress  and  a  T  bandage.  Recovery  is  pn^ 
moted  by  rigid  recuinbeucy  and  antiphlogiatics. 
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A  rcmarltubk'  t-asc  of  ccim|)(>un(l  finctnrp  of  the  sacrum^  caiiseil  bj'  a  railway  acci- 
dent, attenik'rl  by  disc-lmrge  of  urine  tlirouiih  t!ie  wound,  ami  ultimately  foilowefl  by 
recovery,  lias  lieen  roi>oiteil  by  Hi*.  II.  I).  Biirliiighnni,  of  lUiiKiis,  in  The  AiiiericMU 
Journal  of  the  Mt'tlit-al  Sciiiiccs  for  April,  IStiH.  Tho  Madder  was  sTipposufl  to  liave 
beeu  torn  at  its  neck;  and  the  urine,  after  the  first  few  days,  was  allowed  to  flow  off 
coustanlly  through  the  catheter. 

■)•.  The  coa-yx  is  sonieLirnes  broken  by  a  fall,  by  a  kick  upon  the  litittoek,  or  by 
the  passage  of  the  chihl's  Ijcad  in  Inhor.  The  accident  is  most  common  in  elderly 
subjects,  in  whoju  the  joints  of  this  bone  ba\-e  been  destroyed  by  a  deposit  of 
osseous  matter.  The  characteristic  si<fns  are,  preteruatur;il  luobilit}',  acute  pain,  and 
crepitation  ou  iutrodiicLng  the  linger  into  the  bowel,  raralysirf  of  the  bladder  and 
rectum  is  a  frequent,  if  not  general,  itlienomenou.  During  labor,  the  occurrence  of 
the  injury  ia  sometimes  rendered  evident  by  a  sense  of  yickling  and  a  peculiar  noise 
perceived  by  the  atlendanl  as  he  is  engaged  in  supporting  the  perineum.  If  dis- 
placement exist,  it  is  remedied  by  pressure  upon  the  surface  and  counter-pressure 
with  the  finger  in  the  rectum.  It  is  very  iru])ortant,  espeiiially  in  the  female,  that 
the  coccyx  shtiuld  be  ])reserved  in  a  continuous  tine  with  the  saenim,  otherwise 
serious  deformity  of  the  pelvis  may  ensue,  interfering  with  defecation  and  parturition. 
After  the  reduction  has  been  etfected,  the  parts  should  lie  supported  with  a  com- 
press, confined  by  adhesive  strips;  perfect  quietude  autl  lateral  recnndwncy  should 
be  observed;  and  the  bowels,  without  being  acted  upon  at  all  frcqneiilly,  should  be 
[■dl^intained  in  a  strictly  soluble  condition.  Panqdegia  and  violent  neuralgia  occa- 
itonally  follow  this  auoident,  owing  to  injury  sustained  by  the  nervous  plexus  of  the 
pelvia. 

2.   BtrpEBIOR  EXTR£MITT. 
FBACTUBES  OF  THE  BONES  OF  THE  H-A.ND  AND  FINQERS. 

The  ByniptoiuB  of  fracture  of  the  bones  of  the  thumb  and  fingers  are  so  obvious 
as  to  render  any  formal  account  of  them  quite  unnecessary.  The  treatment  is  by  a 
pasteboard,  leather,  felt,  or  gutta-percha  s|dint,  accurately  moulded  to  the  sha[)u 
of  the  mendxir  and  the  palm  of  the  baud,  to  which  it  must  be  well  secured  by  appr( 
priatc  rollers. 

The  vwlftctirpfil  bones  arc  sometimes  broken  by  macbinery,  ami  I  have  met  with  two 
instances  in  which  the  fourth  and  fifth  of  these  pieces  had  given  way  under  a  blow 
of  the  fist,  the  (tart  struck  l)eing,  in  one  of  the  casin,  the  face,  and  in  the  other  tbej 
forehead.  Thei'e  was  marked  displacement  upon  the  back  of  the  hand,  from  the  pro- 
jection of  the  anterior  fragment,  with  distinct  crepitation  and  spelling  of  the  soft 
parts,  but  hardly  any  pain.  The  treiitment  consisted  in  the  use  of  a  weJl-padded  tin 
case  for  the  palm  of  liie  hand,  extending  from  just  .'»hove  the  wrist,  and  of  a  short, 
narrow  splint  for  its  dorsal  surface,  !irm  pressure  being  made  with  it  over  the  seat 
of  fracture.     Union  occurred  in  a  month,  witli  mt  ajiparent  dcfmniity. 

Occasionally  tlu'  tVfth  Itone  alone  is  broken,  as  I  have  witnessed  in  not  less  than  half 
a  dozen  cases.  Tlie  prominent  symptom  in  all  was  a  marked  posterior  projection. 
Great  circums])ection  is  necessary  in  the  treatment  of  this  fracture,  otherwise  delbi- 
mity  will  V)e  sure  to  follow. 

The  ruryial  bones  are  never  broken,  except  by  direct  violence,  which  always  seri- 
ousiy  implicates  the  soft  [mrts,  not  uii frequently  necessitating  rcnmval  of  the  hand. 
The  nature  of  the  accident  is  usually  apparent  from  the  attendant  deformity,  the 
excessive  pain,  loss  of  function,  and  crepitation  on  mauijudalion.  deposition  of  the 
fragments  having  been  effected  by  pressure  and  counter-pressure,  retention  is  secured 
by  means  of  two  splints,  either  of  binder's  board  or  wood,  long  enough  to  extend 
from  the  middle  of  the  forearm  to  the  ends  of  the  fingers,  the  Loltow  of  the  baud 
being  well  jiadded,  and  the  limh  sujiportcd  in  a  sliug. 

FRACTURES  OF  THE  SHAFTS  OF  THE  RADIUS  AND  ULNA. 

The  radius  and  ulna  may  be  broken  conjointly  by  direct  violence,  or,  as  more  fre- 
quently happens,  by  a  counter-stroke,  as  when  a  person  falls  upon  the  hand,  and  the 
force  ia  concentrated  by  transmission  upon  the  forearm.    The  fractare,  although  it 
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Pig.  431. 


fig.  433. 


may  occur  at  any  point,  is  most  common  in  the  itiforior  half  of  these  bonc«tftnd 
rarely  takes  place  at  the  saiiio  level,  whatever  may  J)e  its  cause.     In  ge»i*nil,  loo, 

it  is  oldiqiio,  and  not  transverse,  as  is  osanllT 
siipjtoscd.     The  nature  of  the  accident  is  c«>ni- 
niurily  sufliciently  apparent  from  the  an^jlnritj?i 
f)!"  llie  franrwents,  ns  seen  iu  fig.  431,  and  Iht-irl 
preternatural    mobilit}',   to   say   nothing  of  tin 
fiieility  of  elieitini:  crepitation  on  rotating  tU 
hand.     The  patient  experiences  an  inability  t«S 
eupiiiale  and  pronale  the  limb,  the  forearm  i*  iftj 
a  state  of  semiflexion,  and  acntu  paiu  is  fell 
the  seat  of  the  injury. 

Tlie  chief  danger  in  this  fracture,  as  .it  usnally] 
exhibits  itself,  is  from  I  he  tendency  of  the  i-ncf 
of  the  fragments  to  sink  inwards  into  the  iut* 
osseous  space,  and  to  become  united  by  a  cob 
mon  callus,  thtTeby  materially  impeding  tli 
usefulness  of  the  limb,  by  destroying  the  fuw 
lions  of  supination  and  pronation.  With  or«i 
iu»ry  care,  however,  siieh  an  accident  is  not  likelj 
to  iiappen,  and,  in  most  cases,  the  consolidatio 
is  completed  in  from  thirty  to  thirts'-five  da}! 
without  any  deformity  or  ultimate  inconveuiftic 
The  vicious  union  here  mentioued  is  well  slioi 
in  fig.  432,  from  a  preparation  in  my  coUeeliouJ 

The  fracture  having  been  adjusted  iu  the  or 
nary  manner,  the  forearm  is  bent  at  a.  right  aug 
witii  the  elbow,  and  enveloped  by  a  roller  est 
ing  from  the  fingers  upwards.  Two  thick  binder 
board  splints  are  next  applied  aluiig  tlie  anterit 
and  posterior  surfaces  of  the  broken  bones,  afl 
secured  with  the  remainder  of  the  bandage.  Th< 
should  be  a  little  wider  than  the  limb,  and  Ion 
enough  to  reach  just  from  below  the  ellxjw  to  the  extremities  of  the  fingers,  b<il 
being  well  covered  with  wadding,  and  accurately  moulded  to  the  parts.  The  hand 
forearm  are  then  susi)euded  in  ii  liroad  sling,  with  the  thumb  looking  directl}'  upwar 

1  have  m3'self  for  many  years  entirely  dispensed  with  the  compresses  upon  wliie 
80  much  stress  has  geuerally  been  laid  for  counteracting  the  tendency  which  tb 
ends  of  the  fragments  have  to  a|)proacU  each  other  at  the  interosseous  space.  I 
satisfied  that  they  are  not  needed,  and  that  all  the  comjiression  that  can  be  rwjuir 
at  least  in  ordinary-  eases,  may  be  elTeetetl  by  the  two  splints  which  are  always  el 
ployed  in  the  treatment  of  fracture  in  this  situation.  The  bandage,  too,  has  receive 
a  great  deal  of  unjust  blame  in  tl>ese  ca.ses,  it  being  alleged  tluit,  if  applieti  direct 
to  the  surface,  it  will  force  the  bones  together,  and  thus  lead  to  vicious  union, 
would  unquestionably  l.>e  easy  enough  to  produce  such  an  eH'ect,  but  it  need  hanlly 
be  added  that  this  wouitP  be  an  abuse,  and  not  a  proper  use,  of  the  bandagv,  i| 
appropriate  office  being  to  afford  equable  8U[i|)ort  to  the  muscles  of  the  broken  lit 
for  the  purpose  of  preventing  swelling  and  spasmodic  action.  Whenever  it  cau« 
such  an  amount  of  compression  as  to  furce  the  fragments  towards  each  other,  it  i-« 
not  fail  to  excite  pain  and  inflammation,  if  not  still  wors-e  consequences.  It  is 
manner,  then,  in  wliifli  the  iip]Uifntiou  is  m.ad«!,  and  not  the  application  itself.  « I 
is  olyeetionable  in  tlie  treatment  of  tliis  fracture.  As  to  the  splints,  they  should 
carefully  moulded  to  the  shape  of  the  lind),  a  narrow  interval  being  left  between  the 
at  its  radial  and  ulnar  borders.  When  binder's  board  splints-cannot  lie  obtainc 
light  piec-es  of  wood  may  be  used. 

When  the  fracture  is  multiple,  consisting,  for  example,  of  three  fragments, 
intermediate  one,  having  lost  its  support,  may  have  a  tendency  to  sink  in  towar 
the  interosseous  space.  To  counteract  this  disposition,  a  thick,  narrow  pad 
be  placed  along  the  border  of  the  loose  piece,  in  an  opening  in  the  anterior  spliii 
so  as  to  enable  tlie  surgeon  to  make  the  pressure  more  firm  ami  direct.  Hut  e* 
here  svich  an  ex|>edient  will  rarely  be  necessary,  if  the  parts  have  been  moulded  in 
position  prior  to  the  application  of  the  apparatus. 
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Fig.  433. 


FRACTURES  OP  THE  ULNA. 

Frnclures  of  the  ulna  nmy  with  great  pntjjricty  lie  divided  into  those  which  tnke 
place  at  its  Wdy,  its  inferior  extremity  and  its  two  princii^l  processes,  the  olecranon 
and  coronoid. 

1.  Shaft. — The  boily  of  the  bone  is  most  coroinonly  liroken  In  the  lower  hnlf  of  Its 
extent,  lu  tin  ohtiqiic  ilirectioii,  as  t'xhiliited  in  fig*  433,  from  causes  acting  directly 
upon  tlic  IVueann.  The  accident  may,  however,  be  produced  by  a 
counter-stroke ;  and  one  instance  i»  known  where  it  was  occasioned 
by  muscular  action  in  wringing  clothes,  tlie  patient  Wing;  a  stout, 
healthy  girl  of  eighteen.  The  fracture  is  evinced  by  n  marked  depres- 
sion at  llie  inner  border  of  the  fnreivrui,  Ijy  the  mnbility  of  the  frag- 
ments, and  by  the  crepitation  on  rotating  th<"  hand.  Tlie  lower  fragment 
nlone  ia  generally  displaced,  being  drawn  nver  towards  the  iiiterosse- 
ouB  space  by  the  inferior  pronator  muscle,  vvljile  the  other,  from  its 
firm  connection  with  tire  himicrus*,  remains  stationary.  An  exception 
to  this  is  seen  in  the  adjoining  figure. 

Great  care  is  necessary  in  the  treatment  of  this  fracture,  lest  the 
upjXT  end  of  tlie  lower  fragment  retains  the  vicious  position  into  which 
it  is  forced  at  the  time  of  the  accident,  and  is,  in  consequence,  nlti- 
mately  soldered  to  the  inner  margin  of  the  radius.  To  prevent  this 
occurrence,  the  hand  should  be  permanently  iirclined  towards  the 
thumb,  the  means  of  doing  this  being  two  siilinls,  ttie  extremities  of 
wliich  are  rendered  somewhat  sloping  IVnui  behind  furwards,  in  a  direc- 
tion opposite  to  that  of  the  splints  cmplnyed  in  the  tnanagemcnt  of 
fracture  of  the  corres|)Oiiding  end  of  the  radius.  Such  an  expedient 
will  be  much  more  ellicient  than  tlie  long,  thick,  narrow  com|>ress, 
generally  recominende<l  for  that  purpose. 

The  head  of  the  nln:t  is  sometimes  bniken  o(T,  either  soparately,  or 
nlong  with  the  head  of  the  radtiis.  The  cin-umslance  is  easily  iletectcd 
by  the  mobility  of  the  [liut,  by  the  disabled  condition  of  the  wrist- 
joint,  by  the  severity  of  the  paiu,  ami  by  the  concomitant  distortirui. 
The  treatment  ia  conducted  with  two  splints,  aided,  if  necessary,  by 
two  compresses  applie<l  directly  over  the  seat  nf  the  fracture. 

2.  Olrcranon  /•/vxr.*.*'. — Fracture  of  the  olecranon,  tig.  434,  is  caused  either  by 
direct  violence,  or  bj  the  inordiuate  action   of  the  three-lieaded  extensor  muscle, 


Frnrlore  of  the 
Shaft  "fOifl  Clu*. 


Fifi.  434. 


Fnctnro  of  IbeOleeraoao  Proean. 

attached  to  its  upper  extremity.  Of  3o  cases  collected  by  Malgaigne,  27  tverc  the 
residl  of  falls.  3  of  blows, and  .t  of  mnscular  contraction,  Situated  at  \'arious  points 
of  its  extent,  the  fracture  may  Ik?  transverse  or  oblique,  single  or  multiple,  simple  or 
complicated. 

The  symptoms  are  semiflexion  of  the  limb,  im possibility  of  extending  the  forearm,  a 
hollow  at  tlie  back  of  the  elbow,  as  seen  in  fig.  435, and  a  movable  prouiiuence  at  the 
postero-inferior  surface  of  the  arm,  along  with 

more  or  less  pain  ai>d  swelling.    The  interval  be-  Fig-  435. 

Iween  the  two  frngmeutH  varies  from  one  and  a 
half  totwoincheH,aud  may  beaugmeutccJonlimin- 
islied  at  will  by  moving  the  forearm.  The  radius 
may  be  rotated  upon  the  ulna,  and  crepitation  may 
be 'elicited  by  the  a|q)roximati(m  of  the  extremi- 
ties of  tlio  broken  bone.  Sometimes  the  very  tip 
of  the  ulecranon  is  severe<l,  and  then  there  is  no 
separation  of  the  fragments.  The  same  thing 
may  happen  when  the  fracture  is  oblique,  or 
transverse,  provided  it  is  unt  belnw  the  liga- 
mentous expansion  of  the  extensor  muscle.  PrKciare  of  iii«  oi«rr»aon  Pro«i»i. 
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The  uniou  of  this  rracturc  is  generally  fibro-liganientous,  ss  in  fi^.  43fi.  from  », 
specimen  in  ray  collection.     The  canat's  of  tliis  occurrence  are,  want  of  proper  doih 
ishraent  of  the  iipf)er  fragment,  ditllculty  of  ninintnining  apjKjBition,  ami  inoniinati 
deposit  of  synovial  fluid,  all,  but  especially  tlie  first,  interfering  with  the  lie* 

Pig.  488. 


Apparatu  for  Frwtoro  of  the  OIccnmoD  Procen. 


Frsctnre  of  (he  OlecnooD  Prnc«w  IToUihI  by  Flbrca*  HstUr. 

process.  I  have,  in  a  few  instances,  seen  osseous  union  ;  hut  this  is  eattremely  r»i 
and  is  not  at  all  likely  to  happen  if  there  be  any  consiilerahle  separation  of  the 
ments,  or  when  the  fracture  extends  through  the  lower  part  of  the  |)rocv*«. 
period  required  for  the  repair  of  the  injury  varies  fj'oin  six  to  eight  weeks,  and  mai 
months  generally  elapse  l)efore  the  patient  regains  a  good  use  of  his  limb.  Win 
the  lesion  is  of  a  complicated  nntui-e,  violent  in  dam  mat  ion  of  the  elbow-jfanl  tn; 
arise,  ending  in  permanent  anchylosis,  or  in  caries  and  necrosis  of  the  liones. 

The  Iri'dtmenl  consists  in  maintaining  the  limb  in  the  extende<1  position,  by  tdmi 
of  a  wooden  splint,  long  enough  to  reach  from  the  forepart  of  the  middle  of  the  a 

to  the  same  point  of  the  fure* 
Fig.  487.  as  repix-sented  in  flg.  437.    A  roU 

ha\ing  been  appliefl  from  ihf 
gers  upward,  the  small  fragment 
drawn  into  its  proper  place,  «btt 
it  is  conllned  by  a  few  long  nilli 
Bive   strips    and    a    compres*.  It 
whole  lieing  firmly  s€'C\ire«.l  by  i 
rying  the  roller  around   the  joh 
somewhat  in  the  form  of  the  fig 
f;  or,  instead  of  this,  the  arm  is  b.indaged  from  the  shoulder  downwards,  m>  asi 
obtain  a  more  perfect  control  over  the  extensor  muscle,  the  great  agofit  in  effwctis 
displacement.     Passive  motion  is  instituted  at  the  end  of  three  weeks,  and  frequent^ 
renewed,  to  prevent  anchylosis.     When  the  fracture  is  associated  with  severe  injui 
of  the  soft  parts,  leeches,  fomentations,  and  other  antiphlogistic  meaaurcA  mnst  I 
employed. 

Some  practitioners  give  a  decided  preference  to  the  flexed  position  in  the  treatmen 
of  this  fracture,  and  thei-e  is  no  doulit  that  such  a  position  vastly  enhances  the  con 
fort  of  the  patient,  as  it  enables  him  to  take  out-<loor  exercise  and  attend  to  but 
uess.     It  is,  however,  extremely  probable,  judging  from  our  present  knowledge  < 
the  subject,  that  the  cure  is  less  perfect  and  at  the  same  time  more  protracted,  owi 
to  the  greater  diflicully  of  keeping  the  ends  of  the  fragments  in  accurate  apposition 
Dr.  E.  A.  Clark,  of  St.  Louis,  hns  devised  a  special  apparntus  for  the  pnr|K>8c,  Cf»ll 
si&ting  of  a  band  of  ordinary  sole-lealher  buckled  around  the  lower  part  of  the  am 
and  attached  by  means  of  two  leather  straps  at  the  anterior  sind  posterior  snrfac 
of  the  forearm  to  a  stout  buckskin  glove.     The  forearm  is  well  bandaged  and  «D| 
jjorted  at  an  angle  of  fort3'-live  degiHi-es. 

A  contrivance,  designed  for  the  same  purpose  as  that  of  Dr.  Clark,  iti  wliich  tfc 
counter-extLMision  is  made  from  the  side  of  the  chest  b3'  means  of  adhciiive  strip 
and  the  apparatus  elongated  b3'  a  ratchet  connected  with  two  steel  bars,  has  lie« 
invented  by  Dr.  Henry  A.  Martin,  of  Boston;  but  as  it  does  not  possess  any  spec 
advantages,  it  need  not  be  more  particularly  described. 

3.   Coronnid  proresK, — A  considerable  numlier  of  cases  of  fracture  of  the  coronolj 
process  of  the  ulna,  fig.  438,  have  l)een  reported,  both  in  systematic  treatises  and 
medical  periodicals,  but  it  is  very  questionable  whether  even  a  minority  of  the 
should  be  considered  as  true  examples  of  that  lesion.     I  have  myself  never  mt't  wit 
the  accident  in  the  living  subject,  and  I  am  not  nware  that  a  solitary  ^perii 
exists  in  any  of  the  osteological  collections,  |ii-iv:ite  or  public,  in  the  Unii 
Professor  Hnmilton,  who  has  investigati-d  the  sultject  MMtli  great  care,  is  M.iy  iitM: 
dcdly  of  opinion  that  most  of  the  publishetl  cases  aie  unworthy  of  acceptance,  eit 
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because  they  were  hadly  observed  or  imperfectly'  reported,  and  because  the  existence 
of  seureely  any  of  tliem  lias  Iwt'ii  vtrilii'il  li^v  ilisseetion.  Some  years  ago,  I  saw  an 
instance  of  supposed  fnu-ture  of  the  comnoiil  process  in  a  3'oung  man;  Lml,  allhougli 
the  symptoms  were  sucli  as  are  usually  dt'sc!il>ed  as  ehuructeristic  of  that  leaiuu,  1 

Fig.  488. 


Fracture  of  tba  CorauolJ  Prucesi. 

was  by  no  means  satisBctl  that  it  really  was  of  that  nature.  In  the  case  of  a  boy, 
nine  years  of  age,  treated  by  Dr.  A.  A.  Scott,  of  Missouri,  to  whom  I  am  indebte^l 
for  the  partienlars,  the  coioiioid  process  is  stated  to  have  fnrined  a  <listinet  pjoini- 
nence  upon  the  nutfrim-  and  inlVinf)r  surface  of  the  huniLTus,  a  sljort  distsuu-e  above 
tlie  joint,  movnbk-  froiu  sidt;  to  side,  the  olecranon  being  at  the  same  time  disphued 
feliglitly  baokward>t,  and  tlu-  forearm  somewhat  Hexed,  The  accident  was  caused  by 
a  full  upon  the  hand  while  the  arm  was  forcii)!}'  extended. 

If  we  may  credit  the  reported  case*  of  this  fractnre,  it  is  evident  that  st  takes 
place  mostly  in  yountf  sniijects.  It  lias  gencniUy  been  snp|»osed  tluit  it  nmy  I>e 
caused  by  iuonlinate  contiaction  of  the  anterior  bniehial  muscle;  but  hs  this  muscle 
is  not  attached  to  the  eoronoid  process,  it  is  impussible  for  it  to  produce  sneii  an 
elfcet.  The  most  reasonable  conclusion,  therefore,  i.s  tluiL  fracture  of  this  protni- 
nence  is  always  the  result  either  of  direct  injury,  as  by  the  |jassage  of  the  wheel  of 
a  carriage,  or,  as  probably  inoi-e  commoidy  happens,  of  force  applied  to  the  hand, 
pushing  the  ulna  and  radius  violently  upwards  against  the  lower  extremity  of  the 
humerus  while  the  forearm  is  in  a  state  of  extreme  extension  and  tho  body  is  im- 
pelled iti  the  opposite  direction. 

In  whatever  maimer  the  fracture  is  produced,  the  symptoms  are  genc-rrtlly  less 
cleaily  mackcd  than  might  at  first  lie  supposed.  That  this  is  the  fiut  is  sunicienll3- 
eviilenl  from  the  study  of  the  reputed  cases  of  the  accident,  in  which  tlie  diii«inosi.s 
was  always  attended  with  unusual  dilJicult}*.  The  ulna,  having  lost  its  jHurh.nse  in 
fiout,  will  necessarily  l>e  drawn  bat'kwards  and  upwaids  l>y  the  aetioii  of  the  three- 
headed  extensor  muscle,  so  that  the  accident  will  present  all  the  ajipearances  of  u 
dishx-ation  of  the  bone  in  tlii.s  direction,  the  |u<Jiniiieiiee  of  tlie  <deeramni  being 
characteristic.  The  |)atient  is  unable  to  tlex  the  limb,  and  the  detached  portion  of 
bone  may  be  felt  just  above  the  elbow,  where  it  may  readily  be  grasped  and  moved 
aliout,  especially  soon  after  the  accident,  before  any  swelling  has  come  on.  By 
l)endina'  the  ftjrearm  at  a  right  angle  with  the  arm,  and  drawing  down  the  fragment 
of  bone,  crepitation  might  possiiily  be  eliriteil.  but  this  must,  in  any  event,  be  very 
faint  and  indistinct.  The  accidents  with  which  this  lesion  is  mi>st  liable  to  be  con- 
founded are  fracture  of  the  humerus  and  diskwation  of  the  ulna  and  r.adtus  backwards. 

The  union  of  this  fracture  must  always  be  fibro-tignmeutous,  as  is  suflicienlly 
evident  when  we  reflect  upon  the  small  size  of  the  detached  fragment,  the  diJlieulty 
of  keeping  it  in  place,  its  im|)erfect  n*iurislimenl, 

aiid  its  ch)se  eonuectiou  with  thej<Mut;  circum-  Fig.  439. 

stances  which  are  so  many  imtiediments  to  the 
formation  of  osseous  matter.  In  young  sub- 
jects, and  under  proper  managetnent,  a  cure 
may  generally  be  looked  for  in  four  or  live  weeks. 

The  trealnienl  is  quite  simple,  being  cnii- 
ducted  with  a  view  to  the  thorough  relaxation 
of  the  flexor  muscles  of  the  limb.  For  this  pur- 
pose, the  forearm,  after  having  been  i>r()perly 
bandaged  fron»  tlie  fingers  up  as  far  as  the  elliow, 
and  the  arm  from  the  shoulder  downwards,  in 
the  opposite  direction,  is  plaeed  at  a  right  aniile, 
as  in  fig.  4;5i).  in  a  tin  ease  or  sjiitable  splints, 
and  supported  liy  a  sling,  c;irc  being  taken  to 

prevent  the  radius  ami  iih.a  from  slipping  back-     A,.[Mvr.iu.  for  Fr.ctnra  of  th«Coro«oid  Pr«*M. 
wards,  away  from  the  c*in<lyles  of  tin?  hiimorus. 
The  fullilment  of  this  indication  will  generally  be  materially  aided  by  the  use  of  ad- 


976 


DISEASES    AND    INJURIES    OF   BONES. 


cuir.  n 


hesive  strips,  carried  around  the  joint  in  the  same  manner  as  in  froclure  of  U^eo^^ 
cranoQ.  Pnssi\'c  inotiuii  Bbaulii  be  institiUed  at  tbe  eud  of  three  weeks,  and  pine> 
veringly  rcuewud  from  time  to  time,  Ivst  aiicbylosis  ensue. 


fRACTCRES  or  THE  RADICS. 

1.  Shaft Fracture  of  the  body  of  tbe  radius  maj'  take  place  iadeitendent 

that  of  the  ulna,  as  shown  in  fig.  440,  aud  ia  the  uiort;  frf(juent  actideiit  of  the 

its  most  common  seat  is  tlit 
Pig.  440.  rior  half  of  tlie  bone ;  its  or Ji 

cause,  a  fall  upon  llie  pal 
blind.  Dr.  Packard  has 
a  case  of  fracture  of  the  upp 
portion  of  the  i*ailius  from  violc 
muscular  exertion  in  driviug 
j)air  of  horses. 
Fnetora  af  lb*  Shaft  of  the  B«di».  The  symptoms  are  usually 

marked,  there  being  more  or 
deformity,  preternatural  mobility,  inability  to  perform  the  motions  of  prooAtion 
supination,  and  crepitation  U|>on  rotating  tbe  hand.    The  ends  of  the  fragmcDts  hi 
a  singular  tendency  to  approaci)  the  interosseous  space,  and  hence,  if  tbe  ease  is 
judiciously  managed,  there  is  apt  to  be  pennattcnt  distortion,  with  partial  losa 
function  of  the  limb.     One  of  the  evil  c»)n8i'«|Ut-nce9  of  this  tendency  is  the  want 
osseous  union,  or  the  formation  of  a  false  joint  within  two  and  a  half  or  three  iiu- 
of  the  wrist.     A  number  of  well-marked  examples  of  this  kiml  have  fallen  under 
observation,  and  I  know  of  no  fracture  where  an  unskilful  surgeon  may  show  hit 
ignorance  to  greater  disadvantage. 

The  limb,  being  bandaged  in  the  usual  manner,  is  steadied  by  two  splints  eJrtei 
ing  as  far  forwards  as  tbe  extremities  of  the  fingers,  the  hand  being  inclined  inwai 
towards  the  ulna,  aud  maintained  in  a  state  mi<lway  between  pronation  and  supi 
tiou.  For  tliis  purpose,  the  ends  of  the  splints  should  be  sliaped  somewhat  like 
bam  lie  of  a  pistol,  as  ibis  arrangement  will  atl'ord  an  opportunity  of  bearing  upon 
the  radius  in  such  a  ranunor  as  to  force  the  lower  fragment  outwards  in  contact  w 
the  superior,  thereby  counteracting  the  tendency  above  alluded  to.  If  ibis  |K)int 
strictly  attendetl  to,  the  cure  can  hardly  fail  to  be  jwrfect.  Ordinarily,  cousoUdati 
may  be  looked  for  in  four  weeks. 

2.  Superior  Extremiiij. — This  bone  is  occasionally  broken  at  its  superior  extrvroi' 
the  fracture  detaching  its  rounded  bead,  or  extemling  through  its  neck,  it  is  v 
rarely  that  the  bone  gives  Avay  at  the  bicipital  tubercle.  The  injury-  could  bardiv 
produce<1  in  any  other  way  than  by  direct  violence.  Owing  to  the  manner  in  whw 
the  i)arts  are  envelope*!  by  the  muscles,  the  eymptotps  are  usually  indistinct,  ai 
the  diagnosis  is,  consequently,  rather  ditlicult. 

The  usual  symptoms  are,  deformity  just  below  the  ellH>w-joint,  caused  by  the  fli 
tening  of  the  muscular  prominence  in  that  situation;  the  projection  of  the  op 
cud  of  tlie  lower  fragment  in  front  of  the  limb,  Iveing  drawn  thither  by  the  t 
lieadt'd  flexor  muscle;  impossiljjlity  of  executing  the  fniu-tions  of  rfitation;  and  t 
rapid  su[K'rventiim  of  severe  swelling.  To  render  the  diagnosis  certain,  the 
phiu  is  to  grasp  the  head  of  the  radius  with  the  thumb  and  index  finger  of  one  haw 
anil  to  rotate  the  forearm  with  the  other.  If  there  be  a  frncturo.  its  existence  wi 
rendered  evident  by  the  head  of  the  bone  refusing  to  obey  the  motions  of  the  inferii 
fi-agnient.  By  adopting  tbis  raanreuvre,  it  will  hardly  be  possible  to  mistake  tl 
miturc  of  the  case,  unless  there  is  so  much  swelling  as  to  prevent  the  bone  from  Ih-I! 
felt,  in  which  event  the  examination  must  be  repeated  as  soon  as  the  tumefaction  hi 
measurably  subsided. 

In  the  treatment  of  fracture  in  this  situation,  the  limb  is  placed  at  a  nj 
angle  with  the  arm,  in  a  state  midway  between  pronation  and  supination,  und 
same  splints  are  employed  as  in  fracture  of  both  bones  of  the  forearm,  care  Ik* 
taken  to  extenil  them  as  high  up  as  possible,  in  order  that  they  m:iv  a  (ford  adetpi 
support  to  tl>e  upper  fragment.  When  there  is  great  ilisposition  in  the  prona 
muscle  to  draw  the  lower  fragment  over  towards  the  interosseous  space,  a  comp 
may  be  used,  but  not  otherwise. 
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Ths  annexed  drawinjr,  flg.  411,  from  a.  prepivrntinn  in  my  collection,  pxbibits  a  rare 
form  of  fnictiiiv,  in  wliich  a  pnitinn  of  the  bead  of  the-  radius  bas  been  ffiiinx'd  otl', 


and  perninnontly  nnit«*d  to  the  funtigimns  dordci"  of  the 


I 


I 


Fig.  441. 


cornnoid  process  of  tiio  ulna.  The  specimen  was  uhliiiiiod 
ill  tlie  disst'c-ting-room,  and,  therefore,  nothing  is  littowti 
of  its  history. 

Iiiffrior  ETlremiltj. — The,  frequency  of  fracture  of  (he 
lower  extremity  of  the  radius,  its  liuliility  to  Ix'  enii founded 
with  dislocation  of  the  wrist-joint,  and  the  iiupcrfeet  re- 
covery of  the  func-tioDS  of  the  bnud  which  so  ortcii  ftiilowa 
it,  snfBciently  attest  the  importaneo  of  the  suJijcet,  and 
afford  a  satisfactory  nnson  for  live  extraordinary  attention 
that  bas  l>een  accorded  to  it  by  modern  surgeons.  Anumg 
those  who  have  parlicidarh'  interested  themselves  in  its 
elncidation  may  be  meiHioiied  Dr.  .Icim  Rhea  Haitmi, 
who,  in  a  short  but  graphic  pfij)er,  in  the  PJiitaddpliia 
Medical  Examiner  for  183S,  was  llie  first  to  describe,  with 
any  degree  of  a<Hiiracy,  tlie  nature  and  treatment  of  frac- 
ture of  t!ii*5  lionc  at  the  radio-cnri)al  articnhuion,  In  IH14, 
Mr.  Colle.s,  of  Unhlin,  irnve  an  acronnt  of  a  fracture  ivfiich  Fr»etuTeoftliBHB»dof  ih«R«dln«. 
he  had  reiK-atodly  found  at  the  diKtauce  of  about  nn  inch 

and  a  hsdf  above  the  joint;  and  more  recently  the  whule  question  has  licon  examined 
onew  by  some  of  the  French  and  Uritish  surgeons,  particularly  Mr.  K.  \V.  Smith,  of 
Dublin. 

Two  circumstances  powerfully  contribute  to  the  production  of  this  fracture, 
namely,  the  lnrye  amount  of  aponpy  substance  in  the  inferior  extrenuty  of  this  bone, 
ond  the  peculiarit}'  of  its  connection  with  the  wrist-joint.  The  relative  quantity  of 
this  matter  in  its  lower  and  middle  portions,  and  al>io  the  difference  in  their  compact 
structure,  are  very  striking.  These  appearances,  whicli  are  snllleiently  conspicuous 
oven  in  young  Hn1>jects,  are  icniarkably  piominenl  iit  elderly  persoits,  in  whom  tlie 
spongy  substance  of  this  part  of  the  bone  is  geiicrnHy  exceedintily  rareded  and  infil- 
trated with  oily  matter,  while  the  compact  is  orteu  merely  a  thin  crust,  hurdly  as  thick 
ns  an  egg-shcli,  and  scarcely  less  brittle.  The  sing^ultir  mechanistn  of  the  wrist-joint 
cannot  fail  to  arrest  the  attention  of  the  surgeon.  Froiu  the  intimate  manner  in  which 
Mie  radius  is  articidatcd  with  llie  ,sca|ilK>id  and  seuiilunar  bones,  any  shuck  jeceived 
upon  the  palm  of  the  hand  is  readily  communicated  to  it,  causing  it,  if  the  force  is  at 
all  seveie,  to  give  way  under  its  inlluence;  whereas  the  ulna,  which  has  no  such  close 
relation,  genernlly  escapes  injniy. 

Although  fracture  of  tbe  lower  extremity  of  the  radius  may  occur  at  anj'  period 
of  life,  it  is  most  common  in  middle-aged  and  elderly  subjects.  As  a  result  of  indi- 
rect violence,  I  have  not  seen  an  instance  before  the  eleventh  3'ear. 

Respecting  the  site,  direction,  and  extent  of  fracture  of  this  part  of  the  radius, 
the  greatest  possible  diversity  exists.  Generally  the  injury  is  situated  low  down, 
within  a  sliort  distance  of,  if  not  actually  within,  tbo  joint;  but  it  is  oJlen  consider- 
ably higher  up,  as  an  inch,  an  inch  and  a  quarter,  and  even  an  inch  and  u  half  above 
the  articulation.  Sometimes  the  seat  of  the  fracture  corresponds  with  the  line  of 
union  of  the  e|>i])hysis. 

In  regard  to  its  direeli<m,  the  fracture  is  generally  oblique,  extending  from  above 
downwards  from  the  dorsal  to  the  palmar  surface.  Of  47  cases  analyzed  by  (toyrand, 
of  Aix,  4.'J  weiX'  of  this  description,  the  degree  of  obliquity  varying  ninch  in  dilferent 
instances,  the  fisstire  being  sometimes  almost  borizontal.  Voiilemier,  on  tlie  con- 
trary, asserts  that  the  direction  of  the  fracture  is  always  transveise;  an  opinion  in 
which  he  is  joined  liy  Malgaigiie,  who  maintalna  that  a  fracture  in  this  situation  is 
never  oblique,  exeei>t  when  it  extends  into  the  articulation.  Future  observation 
must  reconcile  these  discre|iancics.  In  most  of  t!ic  cases  that  I  have  seen — and  the 
number  has  been  very  considerable — there  was  every  reason  to  believe  that  the  frac- 
ture was  oltlique. 

The  fracture  of  the  lower  end  of  the  radius  is  frequently  multiplfe,  or  commiuutotl ; 
indee<l,  I  am  inclined  to  believe  that  this  form  of  iiijurj-  is  more  common  than  the 
Bitnpie.  In  the  annexed  drawing,  tig.  442,  from  a  preyiaratinn  in  the  pathological 
collection  of  the  New  York  nospitnl,  titere  are  Oiur  Cr.'igmeuts,  and  in  several  cases 
1  have  seen  as  many  as  live  and  six.  Occasionally  there  are  two  lissurcs,  one  trans- 
vor,.  I 02 
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Multiple  Fnirtore  of  the  lower  Bz- 
trpiiilty  of  tbe  Kadiua. 


Fig.  443.  verse,  or  nearly  so,  and  thi 

head  of  tbe  bone  from  Us 
the  lesion  always  extends 
of  the  bone,  affecting  mo 
margin,  and  is  frequently 
tiie  styloid  process. 

Fracture  in  this  situatit 
with  fracture  of  the  stylo 
the  head  and  shaft  of  that 
tion  of  the  wrist-joint ;  and 
of  the  soft  parts.  In  the 
^^  ,.^m .  iPBfiipifBMHiiifnMj^^  I  attended  along  with  Dr. 
r     /{1*nL     jf^ililmYHBk       ™'*-^'  ^^  ^'"^  '^'■^'"8  was  spl 

an  oblique  fissure,  the  larg 
detached,  and  thrown  for 
ulna,  wiuMice,  as  it  was  ii 
moved  it  by  incision  A  g< 
hardl}'  any  impairment  oi 
joint.  In  my  private  colU 
verse  fracture  of  the  radius,  extending  into  the  joint,,  a 
bone  by  several  small,  vertical  fissuies.  In  this  case  I  h 
ing  the  parts  in  consequcuHC  of  the  removal  of  the  fr 
another  surgeon,  several  weeks  after  the  occurrence  of 
wrist  were  much  swollen,  and  infiltrated  with  pus,  wl 
through  the  slieaths  of  the  flexor  tendons,  while  the  o 
part  of  the  palm  contained  a  good  deal  of  blood.  The 
and  the  scaphoid  and  semilunar  bones,  as  well  as  th 
backwards,  were  almost  completely  divested  of  cartilag 
The  ends  of  the  broken  pieces  are  sometimes  impacted 
being  driven  into  the  cancellated  structure  of  the  inferi 
although  said  to  be  common,  is,  if  I  may  judge  from  tl 
opportunity  of  examining,  very  infrequent.  When  the 
is  very  great,  the  inferior  fragment  maj'  literally  be  cru 
The  accident  nearly  always  results  from  a  fall  upon  tl 
stretching  out  tlie  limb,  receives  the  shock  upon  the  pal 
to  the  inferior  extreniity  of  the  radius.  Occasionally, 
the  fracture  takes  place  bj-  a  fall  upon  the  back  of  the 
be  produced  by  direct  violence. 

Amonij  tlie  most  conspicuous  syn\ptoms  of  this  fract' 
of  the  hand,  giving  the  limb  the  appearance  of  a  disl 

exhi 
Fig.  443.  owir 

frag 
is  dr 
frort 

.n»i,    .^i^^-.^^.  ^r-.  ^-  half 

u.nnti !  t^  ^^^^m^     — --— — -     ■!■■ — i^^^Bh^L  tion 

the  I 
men 
the  ] 
Imn; 

prominence  is  a  well-marked  depression,  whi  gradual!, 
and  is  generally  suttieiently  large  to  receive  the  little  fiii 
always  very  striking  wiien  the  limb  is  held  in  a  situatioi 
and  supination,  and  are  easily  effaced  by  extension  and 
they  are  promjjtly  reproduced  wlien  these  forces  cease  1 
of  the  forearm  has  a  rounded  form,  from  the  increase  o 
ter;  the  fingers  are  usually  flexed,  and  the  patient  is 
which  is,  moreover,  completely  powerless;  the  pain  is 
swelling  soon  arises,  especially  along  the  palmar  aspe 
nia}'  commonly  be  detected  by  pressure  just  above  the  > 
Instead  of  being  thrown  backwards,  the  inferior  frag 


Fracture  of  the  lower  Extremity  of  tbe  Radltis. 
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Fig.  444. 


Fraetoro  oftbo  loir«r  Euil 
of  llie  Kiiillat. 


Uie  opposite  tlii'cclion,  forming  a  prfijeetion  jn  front  of  the  furcarm,  bcntntU  the 

fli'xor  U'li'loijs.     AriDihui"  tuiiiur,  iiiuit*  conspicuous,  aii<l  uonsistiiig  uf  tht?  lower 

exlreuiily  of  tlic  t>upi'i-i(<r  fiaginvnl  of  the  latlius,  oLriipifs  tliu  tlorsal  surface;  it 

ojctcnils  across  Liie  t'litiri:  luojullh  of  llu;  liiiili,  nnd  is  liuuuikMl 

nhove  by  a  wull-inarked   furrow,  iiiurc  tlislitiL*t  iiituruall\-  than 

externally.     Tlu!  jici'ltli'tit,  wliit-li   is  cxtcudiu^ly   rari.',  chisvly 

simulates  tlislocation  of  the  carpus  forwards,  but  inii^'  rciulily 

be  distinguished  fiotn  it  !»3'  the  [>rescnce  of  crepitutinn,  and  the 

facility  with  which  tlic  symptoms  may  be  temporarily  cifaced 

ntidcr  slight  niiinipulntion. 

The  adjoining  sketcli,  fig.  444,  represents  a  fracture  of  the 
inferior  extretiiit}'  of  the  radius,  complicated  with  luxation  of 
the  ulna.  The  signs  of  both  injuries  are  characteristic.  The 
drawing  was  taken  from  a  private  patient. 

The  pi-oynonia  of  this  fracture  is  greatly  influenced  by  the 
nature  of  the  case  and  the  manner  in  which  it  is  mannged 
lu  any  event,  however,  it  must,  even  in  its  more  simple  forms, 
be  reganled  as  a  serious  accident,  often  followed,  despite  the 
best  directed  etforts  of  the  surgeon,  b^-  permanent  ch-rc^rniity 
and  impairment  of  the  functions  of  the  wriMt-joint.  Akhotigh 
complete  consolidation  ordinarily  occurs  in  tVom  four  to  five 
weeks,  several  months — eommonl}-  from  three  to  six — always 
elapse  Itefore  the  patient  will  have  an^tliing  like  a  good  use  of 
bis  hand  and  fingers,  owing  to  the  retuiukable  tendency,  in 
every  case  of  such  an  injury,  in  the  resulting  inflammation  to 
extend  to  the  synovial  nuMubrane  of  the  digital  articulations 
and  of  the  sheaths  of  the  tendons.  If  the  fraettTre  involve  tlie 
wrist-joint,  the  danger  of  [termanent  im]iairmeut  of  its  func- 
tions will,  other  things  being  equal,  Ik-  much  greater  than  when  the  lesion  is  situated 
al)ove  the  joint.  Tiiesc  facts  should  always  be  carefiilly  ex|»lained  to  the  iiatient  at 
an  early  st.ige  of  the  treatment,  otherwise  the  surgeon  may  be  nujustty  censured 
for  what  cannot  ]M)ssibly  be  avoided.  Of  92  cases  of  fracture  of  the  inferior  third 
of  the  radius,  refcrreil   to  by  Professor  Hamilton,  only  -i>  arc  positively  known  to 

,ve  left  no  perecptihle  (bTormily  or  stiffness  about  the  wrist-jivint. 
moDg  the  various  eotitrivances  that  ha\'e  been  devised  for  the  treafmcnt  of  this 
tnre,  that  of  the  lute  Dr.  Henry  Bond,  of  this  city,  is  one  of  the  very  best,  as  it 
admirably  fulfils  every  indication  ihat  can  present  itself  in  such  an  injury.     It  con- 
sists, as  shown  in  figs.  44.")  and 

446,  /of  two  splints,  one  of  me-  Fig.  445. 

dium-sized  hindcr's  board,  and 
the  other  of  thin,  light  wood, 
furnished  with  a  block  and 
edges  of  thin  sole-leather,  about 
an  inch  in  height,  tiie  whole 
presenting  somewhat  the  appear- 
ance of  a  shallow  trough.  They 
are  long  enough  to  reach  from 
a  short  distance  below  the  elbow 
to  within  an  inch  of  the  knuckles 
of  the  metacarpal  bones,  the 
block  of  the  latter  resting  in 
the  hollow  of  the  palm,  and  both 
being  well  padded  with  wadding. 
Having  encircled  the  thumb  .and 
each  finger  with  a  narrow  band- 
age, the  better  to  cmitrol  the  re- 
sulting swelling,  and  the  frac- 
ture having  been  adjusted  by 
pressure  and  extension,  a  roller  la  next  passed  around  the  limb  as  high  up  as  the 
su|K;rior  part  of  the  forearm,  special  care  beinir  taken  that  it  shall  not  produce 
the  slightest  conFtriction  anywhere.  Tlie  splints  arc  then  placed  in  their  proper 
position,  and  fastened  in  the  usual  manner.     When  there  is  any  marked  tendency 


Bond'*  SpliDt,  fur  the  Back  of  Ihs  Forearm. 
Fig.  446. 


B«nd'*  Splint,  for  tba  Front  of  the  Forckrin  nod  Hand. 
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to  displacement,  which,  however,  is  rarely  the  case 
narrow,  square  compress,  not  more  than  a  third  of  a 
laid  over  the  projecting  fragment,  to  give  greater  co 
pressure  of  the  apparatus  opposite  to  the  seat  of  fraci 
necessary  to  use  a  compress. on  each  side  of  the  wrist ; 
whicl>  the  palmar  splint  fits  the  parts,  that  this  portion 
be  dispensed  with.  There  is  no  use,  in  any  case,  of 
there  is  never  any  tendency  in  the  fragments  to  inward 
of  the  apparatus  of  Dr.  Bond  is  that,  while  it  maintain 
and,  consequently,  prevents  its  extensor  muscles  from 
permits  the  patient  to  move  his  fingers  about  freely  in 
stance  of  no  trifling  importance  in  an  accident  so  liabl( 
tion  of  tlie  sheatlis  of  the  tendons.  The  hand  and  fort 
in  a  sling. 

In  the  absence  of  Dr.  Bond's  apparatus,  a  good  dresi 
pieces  of  wood,  or  stout  binder's  board,  a  little  wider  t 

and  of  the  same 

Fig.  447.  being  taken,  in  i 

hollow  of  the  ha 

the  splints  andli 

be  well,  in  this  € 

tremities  of  the 

from   above   do^ 

extensors  of   th 

stretch,  as  in  fij 

may  be  fulfilled 

sented  in  fig.  448,  and  generally  known  as  the  pistol-sh 

l)ortion  of  the  splint,  as  seen  in  the  drawing,  is  too  n 

comfort. 

Pig.  448. 


Dr««s!Dg  forFractnre  of  the  lowercod  of  theRadlui. 


N^laton's  Splint  for  Fracture  of  the  RadI 

The  treatment  of  fracture  of  tlie  inferior  extremity  of 
John  Swinburne,  is  very  simple  and  ettective.  It  con; 
Hi)on  a  single  sjjlint,  stretched  along  its  posterior  aspecl 
caVpo-phalangeal  jointH,  and  composed  of  a  thin  piec 
liinl»,  and  i)rovi(le(>  with  two  compresses,  one  of  whicl 
rarpus,  while  tiie  other  supplies  the  deficienc}-  in  the  st 
The  splint  is  secured  with  adliesive  strips,  the  applicati 
the  elbow,  and  continued,  at  intervals  of  several  inches 
which,  the  displaced  parts  having  previously-  been  adj 
in  sucli  a  manner  as  to  allow  perfect  freedom  to  the  thur 
cuts,  figs.  449,  450,  and  451,  attbrd  a  good  idea  of  the  s 
ance  of  the  limb  after  its  application. 

The  above  dressings  answer  equally  well,  whatever 
displacement,  whether  backwards  or  forwards.     Passivi 
end  of  three  weeks,  proper  support  being  given  to  the 
made.     The  o|)eration  is  afterwards  repeated  every  ot 
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Fig.  449. 


^"V" 


Fife'.  450. 


Dt.  Svrliiburue'a  Ajipantua  for  FrkCture  Of  lh«  R>dln«. 


fifth  week,  when  the  nppurntiia  may 
generally  he  (liscontimiutl,  the  haixl- 
nge alone  lieing  ii.seil-  If  the  joints  of 
the  Angers  are  stifTenwt,  they  sliniiM 
receive  special  attention  at  each  dreaa- 

Finally,  this  bono,  in  yonng^  sulv 
Je^ts,  occasionally  gives  way  at  the 
ri>ijikyxi.t.  The  ncuiiK'nt  is  iiiicoin- 
IJIOD,  but  a  niiniht'r  of  cases,  shuwiiig 
tlie  possibility  of  its  ocunneiiee,  are 

Eiercd  through  the  records  of  sur- 
Voilk'iaier,  in  ex]ieriiuentiug 
I  the  dead  l>ody,  proiliiied  sepa- 
ration at  the  epi|ihysis  with  great 
facility,  simply  hy  forcible  flexion  or 
extension  of  the  wrist,  not  only  in 
young  subjects,  but,  in  one  iiistnnce, 

in  a  stout,  robust  man  of  twe-nty-four.  The  injury,  however  induced,  is  managed 
U|>on  the  name  general  principles  as  an  ordiuar}'  fracture  of  the  radius,  from  wliich 
it  is  not  always  easy  to  didlitiguish  it. 

FRACTURES  OF  TUB  nUMERCS. 

Fractures  of  the  humerus  are  of  frequent  occnrrence,  and  are  of  great  practical 
importance,  from  the  difTlculty  which  so  often  atteuds  their  diagnosis  and  treatment. 
They  may  take  place  iu  the  sliart  of  the  bouc,  at  its  surgical  neck,  at  its  head  within 
the  capsular  ligament,  and  at  Ha  condyles. 

1.  Sfta/l. — The  simpicHt  fractures  of  the  hnmonis  are  those  wliich  occur  in  ils 
shaft,  as  they  are  most  easily  delected  and  treated,  ainl  least  liable  to  be  foiloued  by 
<k'formit)'  and  loss  of  function.  Causcil  occasionally  by  direct  violence,  they  more 
frequently  result  from  f:dls  upon  the  palm  of  the  hand,  in  attempts  to  .'^ave  the  body 
from  more  serious  injury.  In  several  instances  that  have  conic  under  my  observa- 
tion, and  which  are  alhi<lod  to  in  another  part  of  this  .section,  tlic  accident  was  jjro- 
duced  by  mn.scular  contraction;  in  one  ca.*e,  wliile  the  |>atient  was  in  the  act  of 
throwing  a  chip.  The  frailijre  is  usinill^'  r)l)li(jtie,  a  transverse  one,  i»roi)erly  so 
termed,  being  exceedingly  imciunmon.  A  coinplicated  fiactnre  of  the  shaft  of  the 
humerus  is  occasionally  met  witli,  us  a  consfquciice  of  the  explosion  of  firearms,  the 
contact  of  machinery,  or  the  passage  of  the  wheel  of  a  carnage. 

The  symptoms  of  fracture  of  the  humerus  in  this  siiuation  are  nRnnlly  character- 
istic, tlie  deformity,  preteriiatliral  mobility,  and  crc]ii(atiot)  licing  well  marked.  In 
genera],  there  is  some  shortoiiing,  iiut  the  amonnt  of  this  varies  \*.^ry  much  according 
to  the  obliquity  of  the  fracture  and  the  dcv«'lopmoiit  of  the  Itmh;  iu  ordinary  cases 
it  is  verj'  slight,  tlio  weight  of  the  arm  being  Hullicicut  to  counteract  the  action  of 
the  muscles,  at  least  to  a  considerable  i-xtiut.  The  direction  of  the  displacement  is 
regulated  hy  the  line  of  fracture;  if  this  bo  below  the  insertion  of  the  deltoid,  the 
inferior  fragment  will  be  drawn  inwards,  bnt  outwards  if  it  lie  abcivc  that  point. 
However  this  m.ay  be,  any  deformity  that  is  j»rcscnt  is  easily  elfaccd  by  extension 
and  counter-extension.  The  linili  is  completely  |)ower]ess,  and  is  always  supported 
by  the  patient  at  the  wrist. 

The  treatment  of  this  fracture  is  very  .simple,  the  only  apparatus  necessary  being 
two  s|»lints,  and  a  roller  applied  IVotn  the  flugers  up.  The  siiliiils  may  consist  of  two 
stout  [lieces  of  unoiled  snle-lrathcr,  felt,  or  binder's  board;  rvne  extending  from  the 
axilla  to  within  an  inch  of  the  internal  condyle,  and  the  other  from  the  shoulder- 
joint  to  the  corresponding  point  of  the  outer  condyle,  the  two,  when  ap|ilied,  nearly 
meeting  each  other,  liy  soaking  them  in  hot  water,  they  may  be  accurately  moulded 
to  the  shape  of  the  limb,  and,  when  this  is  done,  it  is  iin|iossible  to  conceive  of  any- 
thing better  adapted  to  the  treatment  of  such  a  case.  The  forearm  and  iiand  are,  of 
course,  supported  in  a  sling;  and,  for  the  sake  of  greater  security,  the  arm  may  be 
fastened  l»y  a  few  turtis  of  a  liaudagc  to  the  side  of  the  trunk,  although  tliis  is  not  at 
all  essential.  Siiecial  care  is  taken  not  to  nose  the  elbow,  as  a  certain  degree  of 
weiglit  is  neces.sary  to  prevent  overlapping  of  the  fragments.     This  mode  of  tlressing 
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fractures  of  the  sliaft  of  the  huiiifriis  has  Wen  praotiiiied  by  »no  for  many  ye«rma6 
it  requires  no  argiiment  to  show  its  sii|wriority  over  the  mM  fotir-HpUnt  apparttat, 
still  used  by  luaiiy  surgeons.  If  the  lesion  be  simple,  I'euniou  will  generally  oaiu 
iu  a  month. 

Fraeturca  of  the  shaft  of  the  hutncriia  in  very  old  persons  generally  readily  unitr. 
Cases  have  been  recorded  in  which  consolidation  occurred  in  the  usnal  tii»<:  ki 
seventy-five,  eighty-nino,  and  even  a  humlred  years,  as  in  the  interesting  iostaact 
observed  by  Dr.  \V.  W.  Dale,  of  reunsyivauia. 

2.  Inferior  Exlreviily. — Fracture  of  the  condyles  may  be  cinsed  b}*  a  fall  iii»on 
the  point  of  the  elbow,  by  a  blow,  or  by  the  passage  <»f  the'  wheel  of  a  carrinj»f.  1 
have  repeatedly  known  it  to  he  produced  l»y  a  fall  u|K>ntb« 
palm  of  the  hand,  the  limb  being  at  the  time  in  an  exti'n<ie«l 
posili(in.  The  accident  ma)' be  simple,  r»r,  as  not  unfretim-ntlj 
happC'Ui*,  complicated  with  serious  mischief  to  the  joint  %aA 
soft  parts.  Both  condyles  may  be  broken,  ns  in  6g.  452,  or 
one  only  may  be  aHifCteil.  In  the  former  ease,  a  longitmlitial 
fracture  usually  extends  some  distance  along  the  centre  nf 
the  bone,  and  then  tcrujinatcs,  probably  an  inch  and  a  half 
to  two  indies  above  the  joint,  in  an  ohlique  or  transvt'r>c 
fissure  in  the  lower  ])ortion  of  the  simft  of  the  htimems,  t'lm 
producing  lliree  fragments.  Not  unfreqaently,  however, there 
is  a  st']iaration  merely  of  one  of  these  prominences,  the  frac- 
ture being  tiieu  usually  directed  obliipiely  downwards  into 
the  joint  In  a  third  series  of  cases,  the  small  projociion, 
the  internal  epicoiidyle  as  it  is  termetl,  is  broken  off,  citlirt 
obliipiely  or  jK-rpcniiicularly,  without  any  involvement  wb«t- 
over  of  the  articulation. 
Fracture  of  the  condj'les,  especially  when  it  affects  only  one  of  these  prominence, 
is  almost  invarialdy  an  accident  of  early  life,  the  great  majority  of  cases  occorriiig 
before  the  fifteenth  year.  Occasionally  an  instance  is  met  with  in  old  age,  iu  conisc- 
queiice  of  the  inordinate  Virittleness  of  the  osseous  tissue. 

The  syniplnms  of  fracture  of  this  portion  of  tiie  humenis  vary  according  to  cIT' 
cnmstances,  as  might  l>e  expected  from  a  consideration  of  the  structures  of  tb« 
ell)ow-joint.  When  both  condyles  are  severed  just  above  the  articnlatiun,  the  radiw 
and  ulna  project  backwards,  n  hollow  exists  at  the  bond  of  the  arm,  the  forearm  is 
8lijL;hlly  llexcfl.  and  the  distance  between  the  cDjow  and  wrist  is  sensildy  dimiuisljed. 
Wltcti  the  fracture  invcdves  both  the  condyles  and  the  inferior  extremity-  of  the  ^^l»ft 
j)f  the  bone,  there  will  be,  in  addition  to  these  phenomena,  an  increase  in  the  width  uf 
the  bend  of  the  aim,  and  an  appearance  of  greater  flattening.  The  accident,  whetlier 
accompanied  by  this  occurrence  or  not,  is  liable  to  be  mistaken  for  dislocation  of  llif 
radius  and  ulna  backwards ;  but  the  tliagnosisj  may  generally  be  readily  delermiuod 

by  the  fact  that  the  symptoms  which 


Tractare  of  tba  Cnodylcs  of 
Uia  QamerD*. 


Fig.  458. 


Fnelar*  Of  Iba  lalernkl  Coodjrie. 


mark  the  fonner  lesion  promptly  di*- 
ap|H'ar  on  extending  the  limb,  and 
that  crepitation  may  Ite  |ir(KliKpd 
when  the  forearm  is  rolled  upoa  the 
huniorus. 

AVhen  the  inner  condyle  alone  ii 
detache<l,  ns  in  fig.  4.')3,  the  ulna  pro- 
jects    backwards,   but    resmiies    it« 
natural  position  on  extending  the  limb;  the  condyle  forms  a  tumor  at  the  havk 
part  of  the  elln)w;  crepitation  is  perceived  on  bending  the  forearm;  and,  if  the  fore- 
arm be  extended,  the  humerus  will  advance  in  front  of  the  nlna  as  the  latter  receded 
Fracture  of  the  external  cond3le,  fig.  454,  is  cluuacterized  by  the  existence  of  a 

tumor  at  the  outer  and  back  part 
Fig.  454.  of  the  elljow,  by  crei>itation  on  ro- 

tating the  radius,  by  the  supine 
position  of  tlie  hand,  liy  the  inability 
to  move  the  joint,  and  by  the  eou- 
stant  semiflexion  of  the  forearm. 
Whatever  may  be  the  natnre  Of 
rrmoinre  or  til*  Exiaroki  coadfi*.  exteut  uf   tLeue    fractures    iu  the 
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vicinitN'  of  the  elbow-joint,  there  in  aln-n^-s  severe  jmiii,  with  coin])U;to  itiability  to 
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move  tlic  limu.  tonsKUijiDU'  swelling  souii  10110W8,  jimi  eruisiut 
jilace  within  the  artiunlntioii,  obscurin<r  Hh*  c'lniinrterisiie  I'l'iiliircs  of  Ihc  injury,  ami 
reneleriiig  the  dia;_rnosis  pioporUoiialely  difflctilt.  When  siub  a  condition  exisls, 
lecehes,  fomentations,  and  otiier  antiphlugtslic  measures  may  be  oeceasary  before  the 
|iarts  will  l)e  sufticifutly  Loleianl  of  the  requisite  ni!ini[uilation. 

The  inferior  extremily  of  the  humerus  oeeasimially  gives  way  just  above  the  eon- 
dyles,  generally  in  a  more  or  less  oblique  direction,  as  seen  in  fig.  455.  Sueh  an 
<»ecnrreiiee  may,  unless  great  care  be  taken,  be  readily  conrouuiled  with  dislucatiuu 
of  the  ulna  and  radins  backwards,  wjiieb 


Fig.  455. 


Fractnre  of  the  Lower  End  of  tbe  Bmaeriis, 


its  symptoms,  at  first  sight,  closely  re- 
semble. The  signs  of  distinction  are 
ihe  mobility  of  the  limb  and  the  facility 
with  whicSi  the  parts  can  be  restored  to 
their  ualiual  position,  followed  by  the 
immediate  return  of  deformity  upon  dis- 
continuing the  extension.  The  accident, 
which  should  be  treated  on  the  same 
principles  as  fractnrc  (»f  the  shaft  of  the 
humerus,  is  extremely  liable  to  be  suc- 
ceeded by  stiffness  of  the  joint. 

In  children,  prior  to  the  com])letion 
of  the  ossific  process,  there  is  sometimes 
a  separation  of  the  eftiphysis  of  the  in- 
ferior extremity  of  the  humerus,  induced  Ity  falls  upon  the  hand  or  elbow.  The 
symptoms  resemble  those  of  fractiiie  in  this  stluatiiui  in  the  adnlt,  llicre  being  an 
unnatural  projection  at  the  back  of  the  joint,  caused  by  the  retraction  of  tliv  lower 
fragment.aIoiig  wilti  the  bones  of  the  forearm,  and  tiie  ready  production  of  crepitation 
on  extending  the  limb.     The  accident  is  treated  as  if  it  wore  a  fracture. 

Fractures  of  the  inferior  extremity  of  the  humerus,  involving  the  elbow-joint,  are 
peculiarly  liable  to  be  followed  by  severe  iiittamiuatioii  of  the  synovial  membrani-. 
extensive  clfitsion,  anchylosis,  and  deformity.  Evt-n  in  the  more  simple  foims  of 
these  injuries,  where  the  treatment  is  most  skilfnllj'  conducted,  there  is  generally 
great  risk  of  an  unfavorable  result,  and  in  any  event  a  long  time  will  be  sure  to 
elapse  before  there  will  be  anything  like  a  good  use  of  the  artienlalioti.  The  i>iii- 
dent  snrgeon  will,  tlu-refore,  at  once  inform  his  patient  of  the  nature  and  probable 
consequences  of  the  case.  From  live  to  six  weeks  is  the  a\'erage  i>eriod  necessary 
for  the  reunion,  whieli,  unless  the  apposition  is  most  perfect,  will  occasionally  be 
libro-eartilaginous  instead  of  osseous. 

Fig.  456. 


Badl7-(r«ati)<I  Fri»ctar«  of  tb«  EstoroB.1  Cdndjle  of  th«  nain«nii. 


The  nature  of  tbe  deformity,  in  badly-treated  fracture  of  the  condyles  of  the 
humerus,  may  exhibit  itself  iu  a  variety  of  waj  s,  depending  upon  the  peculiar  mode 
of  maungement.  Sometimes  a  posterior  projection  remains, cau.sed  by  the  liackward 
displacement  of  the  lower  end  of  the  bone;  not  unfreqneutly  the  limb  lias  a  strangely 
twisted  apficarsiuee,  either  in  the  diruction  of  pronation  or  supination  ;  occasionally 
it  is  permanently  flexed  or  extended  ;  and  sometimes,  again,  it  is  greatly  increased 
in  breadth.  A  very  common  loriii  of  Ijadly- treated  fracture  of  the  external  condyle 
is  exhibited  in  fig.  4.i(l,  from  a  clinical  case. 

Most  practitioners  arc  agreed  upon  the  ])ropriety  of  treating  these  fractures  with 
the  forearm  in  the  rectangular  position.     There  are  but  few  tliat  pursue  the  opposite 
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plan,  and  the  arguments  that  have  been  adduced  in  its  1 
vinced  me  that  it  is  at  all  equal  to  the  ordinary  metho 
the  flexed  position,  I  have  long  been  in  the  habit  of  en 
tin  case,  extending  from  the  axilla  to  the  metacarpo-piia 
being  properly  lined  with  wadding,  affords  an  admirabl 
eflTectually  prevents  displacement  of  the  fragments,  whj 
number.  Great  care  should  be  taken  to  protect  the  u 
otherwise  it  may  become  seriously  inflamed,  if  not  ulccn 
rence,  a  small  gap  should  be  made  in  the  apparatus,  opp 
case  made  of  gutta-perclia,  felt,  thin  wire,  or  8ole-leath< 
one  of  tin,  and  is  even  superior  to  it,  inasmuch  as  it  adi 
tation  to  tlie  irregularities  of  the  limb.  The  forearm  i 
state  midway  between  supination  and  pronation. 

The  rectangular  splint,  originally  recommendetl  in  the 
by  Physick,  is  still  capable,  when  judiciously  used,  of  re 
class  of  cases.  The  best  contrivance  of  the  kind,  how^evei 
in  which  the  two  pieces  are  united  by  hinges,  thus  permi 
be  regulated  at  pleasure.  There  is  some  diversity  of  opij 
should  be  applied  to  the  outside  or  inside  of  the  limb, 
the  advantiiges  are  decidedly  in  favor  of  the  latter,  provic 
elbow  for  the  accommodation  of  the  epicondyle,  wTiich  shi 
tected  from  harm,  whatever  apparatus  be  employed. 

Fracture  of  the  tubercle  of  the  internal  condyle — ^the 
French  anatomists — is  by  no  means  a  rare  occurrence, 

violence  applied  directly  to  t 
upon  tlie  elbow.  In  young 
pletion  of  the  ossific  process 
by  sudden  and  violent  muse 
tion  of  the  fracture  is  usuall; 
unfrequently  the  lesion  is  i 
of  the  radius  and  ulna  upn 
inner  condyle.  When  it  esi 
tion,  it  does  not,  of  course,  ej 
it  is  liable,  even  then,  unless  properly  treated,  to  be  foll< 

The  diagnosis  is  readily  established  by  the  great  raol 
sented  by  tiJe  epicondyle,  bj'  the  easy  production  of  c 
ordinary  signs  of  fracture.  The  fragment  either  retain 
is  more  generally  the  case,  it  is  pulled  down  a  short  disi 
sionally  almost  in  a  straight  line,  but  more  commonly  t< 
of  the  joint  are  more  or  less  impaired,  and,  when  the 
external  violence,  there  is  often  a  conaiuerable  amount  c 

Altliouglj  the  small  fragment  may  generally  be  readil} 
tion,  great  ditliculty  is  experienced  in  keeping  it  there  un 
attachments.  For  this  reason  it  is  alwa3's  well  to  give 
cases  recover  without  a  certain  degree  of  anchylosis. 

The  treatment  is  bj-  the  rectangular  case,  with  an  ope 
dyle  to  ward  off  pressure,  the  limb  being  carefully  banda 
the  epicondyle  confined  by  adhesive  strips  and  comprej 
be  commenced  at  the  end  of  three  weeks,  and  afterwa 
(hiiiger  of  anchylosis  is  over.  Now  and  then  the  cure  i 
treated  in  the  straight  position. 

No  example,  of  a  reliable  character,  of  fracture  of 
ever  been  recorded.     Indeed,  the  ver^-  possibility  of  sue 
denied,  surgeons  in  the  most  extensive  practice  never 
of  it. 

There  are  no  fractures  which  require  more  constant  vig 
than  those  about  the  elbow-joint.  The  dressings  shouk 
week,  be  daily  examined,  in  order  that  they  may  be  pre 
of  their  being  either  too  tight  or  too  slack,  and  special  \ 
bandage,  in  tlie  hrst  instance,  be  applied  rather  loosely, 
made  for  the  resulting  swelling.  If  some  time  have  el 
of  the  injury,  and  the  pain  and  tumefaction  are  very 


FrMtnr«  of  the  Epicondyle. 


CHAP.    VIII. 


FRACTUKE    OF    THE    HUMERI'S. 


985 


.-^r^. 


a^'.-. 


-i'^  r 


C(jn3]>llcat«d  FrnvCura  of  Ibe  Elbov. 


used  to  re<liK'e  tlie  iiiflunimntioii  Fig.  40S. 

liefore  the  lirnJi  is  put  up.  Passive 
motion  is  foimiieut'etl  at  the  einl 
of  tbiee  weekb^iuul  repeated  every 
forty -eight  hours  until  nil  iliiiiger 
of  anchylosis  ia  imssetl.  As  soon 
OS  the  fracture  is  siillioieiitly  re- 
])aired  to  bear  the  change,  the 
rectangular  apparutus  is  taken 
olT,  anti  a  luuie  obtuse  one  sub- 
stituted. 

Fractures  of  the  elbow  are  often 
of  a  complicatfd  chnracter,  ns  in 
fig.  458,  cspeeiiilly  when  caused  by 
railway  injury,  or  falls  from  a 
great  heiglil,  penetrating  the  joint,  extensively  l.'urrMting  the  soft  pnrts,  and, 
perhaps,  eomrainiiting  the  bones.  Such  aceidt-nts  aiv  nlvvays  fiaught  wiili  danger, 
ijoth  to  limb  and  life,  and  usually  promptly  require  amputation.  Even  siipixising 
that  the  liudj  couUl  occasionally  he  saved  und<'r  such  cireunislauces,  the  patient's 
recovery  will  be  estrcnicly  Lardy,  and  wheii,  at  length,  lie  does  get  well,  it  will  be 
fciun<l,  as  a  general  rule,  that  the  joint  will  be  worse  than  useless,  only  serving  as  a 
liindrnnce.  llescetirni  is  sometimes  admissible  in  these  injuries;  but,  as  a  principle, 
amputation  ia  altogether  preferable,  especially  when  there  isj  extensive  laceration  of 
the  soft  parts. 

3.  Superior  Extremity. — The  superior  extremity  of  the  humeraa  includes  the 
licmispherical  bead  of  this  bone  and  its  two  necks,  the  anatomical  and  surgical;  the 
former  being  the  narrow,  constricted  jjortion  between  the  head  and  its  tuberosities, 
and  the  latter  all  that  portion  which  fntcrvciies  between  these  prominences  and  the 
insertion  of  the  broad  dorsal  muscle,  its  length  var_i  iug  from  an  inch  and  a  half  to 
two  inches,  according  to  the  stature  of  the  individual. 

a.  Fracture  of  the  //«'0(/.— Fracture  of  the  head  of  the  Lnmt'rtis  is  80  extremely 
uncommon  that  its  possibility  was  for  ,1  long  time  a  matler  of  controversy  among 
surgeons.  The  cases,  however,  that  have  been  re]vorted  hy  Bichat,  Astloy  Cooper, 
Dorsey,  Oibson,  R.  W.  Smith,  Malgaigne,  and  others,  have  etlectually  dispelled  all 
doubt  upon  the  subject.  I  saw,  myself,  many  years  ago,  in  a  patient  of  I>r.  George 
McCIellan,  an  instance  of  the  kind,  which  had  lieen  mistaken  by  the  atleiHlatits  lor  a 
fracture  of  the  acromion  process,  and  the  true  nature  of  wlijch  wa.s  not  detected  until 
several  years  after  the  occurrence  of  the  accident,  when  the  man,  who  wa.s  upwards  of 
forty  years  of  age,  died  of  disease  of  the  liver.  The  fracture,  as  was  shown  on  dis- 
section, had  extended  obliquely  from  above  downwards  through  the  head  of  the  lionc; 
and,  although  it  had  beconm  perfe^'tly  consolidated,  there  were  several  rough  protui- 
ncnecs  which,  whilt  tliey  unmistakably  indicaterl  the  seat  of  the  injury,  greatly  im- 
peded the  movements  of  the  ahoulder-joiut.  The  accident  had  been  cnuseil  b}-  a  fall 
from  a  carriage. 

In  a  specimen  in  my  private  collection,  obtained  from  the  body  of  an  insane 
woman,  upwards  of  seventy  years  of  age,  whose  skeleton  had  heen  broken  in  numer- 
ous j)lace3,  in  a  fall  frt>tji  a  second-story  window,  the  bead  of  the  humerus  is  coni- 
pletet}'  detached  from  the  anatomical  iteck,  the  articulating  surfncc^  which  relalnecl 
its  smootli  and  jwllshod  aspect,  being  tilted  over  the  great  tuberosity  against  the  pos- 
terior surface  of  the  bone,  to  wliich  it  is  Hrinly  and  insejiarably  united  by  osseous 
matter,  the  fracture  having  cvidciitty  occurred  a  long  time  before  death.  Directly 
opposite  to  the  prominence  thus  formed,  ou  the  inner  surface  of  the  humerus,  is 
another  large  projection,  fully  an  inch  in  length,  having  the  character  of  a  stalactitic 
exostosis.     The  bicipital  groove  is 


completely  edaced.  The  whole  bone 
is  extremely  light,  its  weight  being 
hanlly  two  ounces  and  a  half.  The 
annexed  cut,  fig.  45!),  conveys  a 
good  idea  of  the  distinguishing 
features  of  this  remarkahle,  if  not 
unique,  a])cHmen. 

When  the  head  of  the  humerus 


Fig.  450. 
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is  completely  detached  from  the  tubercles  along  the  an; 
sarily  act  as  a  foreign  body,  sijeetlily  perishing  from  t 
some  cases,  however,  it  is  enabled  to 
imperfectly,  by  remaining  in  connee 
through  the  intervention  of  a  few  h 
(3,  Fracture  of  the  Anatomical  Ne 
completion  of  ossification,  the  hea 
sioually  separated  from  the  shaft  of 
of  attachment  of  the  capsular  liga 
neck.  The  accident  is  generally  cau 
by  violence  applied  to  the  shoulder, 
taken  for  other  injuries.  In  old  pe 
fig.  460,  is  sometimes  not  only  brok 
the  axilla,  where  it  forma  a  distinct 
by  the  hand,  but  which  does  not  obe 
Such  an  accident  always  seriously  c 
The  intracapsular  fracture  of  t 
impacted,  the  upper  fragment  beiuj 
or  conversely.  The  occurrence,  wh 
is  met  with  exclusively  in  old  subj 
and  great  fragility  of  the  osseous  ti 
Fracture  of  the  Anatomical  ^an  be  felt  in  thc  glenoid  cavity,  til 
Keck  of  the  iiamenis.  the  acromion  process,'  the  axis  of  ' 
towards  the  coracoid  process,  and  thc 
from  the  trunk.  Crepitation  is  either  very  faint  or  er 
of  thc  humerus  is  diminished,  but  generally  in  so  slig 
unavailing  in  a  diagnostic  point  of  view. 

y.  Fracture  of  the  Surgical  Neck. — Fracture  of  thii 
uncommon,  but  may  take  place  from  the  same  causes  at 

bone; 
Fig.  461.  the  hai 

direct 
althou{ 
action, 
tended 
form  in 

Fracture  of  the  Surgical  Neck  of  the  Humerni.  history 

yieldiu 
nate  muscles  of  the  scapula,  is  generally  drawn  outwi 
wiiile  the  inferior  one  is  directed  inwards  towards  tt 
l)ectoral,  broad  dorsal,  and  large  teres  muscles,  attachei 
bicipital  groove.  At  thc  same  time  that  this  portion 
inwards,  it  is  usually  somewhat  raised  by  the  joint  age 
from  the  scapula  to  the  forearm  ;  the  extent  of  the  di 
monly  trivial,  inasmuch  as  thc  weight  of  the  limb  is  al 
its  occurrence. 

The  diagnosis  of  these  different  fractures  is  not  alwa 
be  supposed.  Their  character  is  often  greatly  obscur 
consequent  difficulty  of  making  a  thorough  examination, 
deformity  at  the  shoulder-joint,  thc  deltoid  muscle  is  1 
upon  its  axis,  and,  if  the  injury  is  situated  on  the  outs 
there  is  usually  slight  shortening  of  the  humerus,  wit 
upper  end  of  the  lower  fragment.  If  extension  and  cc 
as  to  draw  the  parts  in  place,  crepitation  will  be  elicited 
all  the  previous  symptoms  the  moment  the  surgeon  reli 
of  doubt,  the  best  plan  is  to  grasp  the  head  of  the  hun 
and  fingers  of  one  hand,  while  with  the  other  we  seize 
on  its  axis.  If  fracture  be  present,  it  will  almost  lie 
crepitation  produced  by  this  manoeuvre,  whereas,  if  the 
will  be  perceived,  and  there  will  also  be  little  or  no  mob 
bone  is  fractured,  and  thrown  off  the  glenoid  cavity,  thc 
pound  character,  the  crepitation  and  abnormal  mobility 
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the  (loltoid  mtisclo,  extfnordiiiiirv  salicncv  of  tlio  nproinion  profCAs,         Fig.  403. 
aa<l  a  mnarknble  fullness  in  llic  ti.villru  cciiisod  by  the  iiri'soiice  of  the 
displiic-t*)]    hone,  at  the  same   time   liiat   the  ii])por  extn'iiifty  of  the 
inferior  fragment  projects  pnimineiilly  nnwanls  and  inwards. 

Treahtwnt. — Fractmvs  of  tlie  superior  exlreiiiily  of  I  he  iniiiierns 
must  bU  he  treated  npoH  the  snine  i^erieral  priiK'i(>les  as  frat'tiMes  of 
the  shaft  of  the  bone.  Tlie  limb  Ituiiig  baiidu<ied  from  the  liiifirrs  up, 
two  splints,  broad  ami  hoHow,  made  of  mioiled  sole-leather,  binder's 
board,  gutta-percha,  or  gum  sheetinir,  Ltre  applied,  one  on  the  outside 
and  theotiier  on  the  i!isi<le  of  the  timb,  the  former  lieing  loriL^  inou^:h 
to  csleiid  from  the  external  eoudyle  to  the  top  of  the  sliouhler,  wliieh 
it  should  cover  well  in,  as  in  fijj.  4fi2,  as  it  i»  desijnied  to  give  \\vn\ 
support  to  the  broken  parts.  The  inner  splint  shotild  be  earefnlly 
padded  at  its  superior  extremity,  in  order  that  it  may  not  ehiile  the 
skin  or  exert  any  rlisagreeable  jiressure  upon  the  axilhny  vessels  and 
nerves.  No  cushion  will  be  recpiired  for  tlie  axilla.  The  arm  is  care- 
fullj'  secured  to  the  side  of  the  chest, und  the  foreairn  is  sti|»|>orted  in 
a  sliug',  but  the  ell)OW  is  left  free,  in  the  hope  that  its  weight  may  tend 
to  prevent  overlapping  of  the  fragments.  Passive  motion  is  insti- 
tuted at  the  end  of  the  third  week,  and  firm  union  nray  reosnnably  be 
expected  in  a  fortidght  more.  A  long  time,  however,  will  elapse  before  tlie  joint  will 
completely  regain  its  fnuctions,  if,  indeed,  it  over  does.  Permanent  lameuess  will 
almost  be  inevitable,  if  the  fracture  be  int*'£ieapsular  and  comminuted,  owing  to  the 
difficulty  of  readjusting  tlic  fragments. 

When  fracture  of  the  superior  extremity  of  the  luimerus  is  complicated  with  dis- 
location, the  [>roper  plan,  of  course,  ia  to  restore  the  displaced  bone  to  its  natural 
position  before  any  atterajit  is  made  to  adjust  the  ends  of  the  fragments.  The 
operation,  however,  will  necessarily  !x!  one  of  extreme  difficulty,  on  account  of  the 
shortness  of  the  superior  |(iece,  which  thus  d4>])rtves  the  snrgeim  of  the  advantage 
of  a  suitable  lever.  His  wiiole  reliance  must,  therefore,  be  tipoti  well-directed  pressure 
and  counter-pressure,  while  the  patient  is  fully  under  the  iuHuenceof  an  anaesthetic. 
comph'te  musrnlnr  relaxation  being  ofpuramomit  iujportanee  to  success.  When  the 
operation  fails,  it  has  been  recommended  to  let  the  dislocated  head  of  the  bone 
remain  in  its  unnatural  situation,  and  to  bring  the  upper  extremity  of  the  lower 
fragment  in  contact  with  the  glenoid  cavity,  in  the  hope  that,  in  time,  as  the  bone 
I>ecomo9  roundfd  off,  it  will  contribute  to  the  restoration  of  tlie  motion  of  the  limb. 
Such  an  idea,  however,  it  seems  to  me,  must  be  perfi.otly  dehisive;  for  it  is  impossi- 
ble to  see  how,  under  sucb  circumstances,  nature  could  make  anything  like  a  good 
or  useful  joint.  Instead,  therefore,  of  pursuing  such  a  practice,  I  shoidd  not  hesi- 
tate, if  a  case  of  the  kirnl  were  to  present  itself  to  me,  to  cut  down  upon  the  dislo- 
cateil  bone,  and  push  it  back  into  its  natural  jtosition.  The  broken  pieces  being 
placed  in  contact,  and  the  wound  carefully  closed,  I  should  not  a|iprehend  any  bad 
results  from  iiillamniation  and  its  couseipiencos.  Kxcisiou  of  the  head  of  the  humerus 
is  seldom  followed  by  st-riotis  effects;  and,  although  the  two  cases  are  not  exactly 
parallel,  I  slioidd  neilhi-r  expect  to  lose  my  patii'Ul,  nor  make  him  a  stiff  joint. 

Fractures  of  the  surgical  neck  of  the  hnmiriis  are  occasionally  impacted,  the 
npper  extremity  of  the  inferior  fragment  being  Ibrcibly  driven  into  the  cancellated 
structure  of  the  lower  end  of  the  superior  iVagment.  Such  an  occurrence  is  most 
common  in  old  sidyects,  after  the  age  of  fifty-five,  in  consequence  of  interstitial 
ftbsor])tion  of  the,  osseous  tissue,  and  may  be  produced  either  by  a  blow  H|v<in  the 
shoulder,  or,  wliat  is  more  common,  by  a  fall  upon  tlio  elbow.  The  extent  of  the 
impaction  varies  from  a  fc»v  lines  to  half  an  inch  or  more.  As  the  bone  ret.iins  its 
continuity,  the  symptoms  of  the  accident  are  usually  very  obscure,  there  being 
neither  mobility  nor  crepitation,  unless  the  fragments  ari>  unlocked  by  being  for'-ibly 
pulled  asunder.  NeverLhcless,  there  is  generally  some  deformity  jierceptible  u[ion 
firmly  grasping  the  humerus,  and  an  alteration  in  the  axis  of  the  limit,  which  olten 
looks  as  if  it  were  twisted,  together  with  severe  pain,  and  usually  also  more  or  less 
contusion  of  ttie  soft  parts.  If  the  impaction  is  extensive,  there  will,  in  addition, 
be  some  degree  of  shortening  of  the  arm,  or  a  slight  dfminntion  in  the  distance 
Inetwccn  the  slionlder  itnd  elbow.  These  circumstances,  conjoined  with  the  fact  that 
the  patient  has  received  a  severe  injury,  that  there  is  loss  of  motion  in  the  joint,  and 
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that  all  the  symptoms  of  dislocation  are  absent,  affo 
probable  nature  of  the  case. 

The  impacted  fracture  requires  no  special  treatment  c 
the  fragments  forcibly  asunder  would  only  produce  mis 
then,  of  such  interference,  the  surgeon  contents  himse 
and  combating  inflammation  by  leeching,  fomentations 
time  passive  motion  is  instituted,  lest  anch3'losis  of  the 

8.  Great  Tuberosity. — Fracture  of  tliis  portion  of  th< 
mon,  is  probably  not  quite  as  infrequent  as  is  generally 
its  symptoms  rendering  it  extremely  liable  to  be  mistal 
around  the  scapulo-humeral  articulation.  The  accider 
period  of  life,  except,  perhaps,  in  early  childhood,  and  i 
blow  upon  tlie  forepart  of  the  slioulder,  the  force  being 
extremity  of  tlie  humerus  so  as  to  separate  the  large  tub 
head  and  shaft  of  the  bone.  Pitha,  Theden,  and  others, 
the  detachment  was  caused  by  the  violent  contraction  o 
teres  muscles. 

The  existence  of  the  fracture  is  denoted  by  consider! 
muscle,  by  a  remarkable  increase  in  tlie  width  of  the  upi 
is  nearly  double  what  it  is  in  the  natural  state,  and  by  1 
prominences,  one  of  which,  consisting  of  the  detached  t 
superior  and  outer  part  of  the  joint,  and  the  other,  formec 
at  the  upper  and  inner  part.  The  acromion  is  abnorr 
separated  from  the  side,  but  may  be  approximated  to  it  \i 
rotated  in  every  direction  by  the  surgeon. 

The  most  important  diagnostic  signs  are  the  great  in 
articulation,  the  refusal  of  the  thumb  to  sink  into  the 
does  in  dislocation  of  the  shoulder,  the  preservation  of 
the  production  of  crepitation  upon  rotating  the  humerus 
elbow  while  the  surgeon  encircles  the  head  of  the  humeri 
important  evidence  is  that  the  deformity  is  readily  e 
instantly  reappears  when  it  ceases. 

Repair,  generally  of  an  osseous  character,  is  effecte< 
according  to  the  age  of  the  patient,  and  the  amount  of 
which  is  always  very  considerable  from  tlie  contusion  of  '• 
of  the  joint,  in  consequence,  remain  imperfect  for  man_^ 
cases,  even  wiieii  the  greatest  vigilance  is  exercised,  tl 
gained,  owing  to  a  redinidancy  of  callus  and  the  forma 
around  the  articular  surfaces. 

In  the  treatment  of  this  fracture,  one  of  the  leading 
the  action  of  the  muscles  which  are  attached  to  tlie  t 
larger  one  receiving  the  insertion  of  the  two  spinate 
lesser  the  subscapular,  which  necessarily  tend  to  draw  tl 
other,  the  subscapular  being  materially  aided  in  this  wa 
dorsal,  the  great  pectoral,  and  the  short  head  of  the  fl* 
plish  this  object,  the  limb  should  be  put  up  in  two  fc 
splints,  the  inner  of  which  is  nicely  padded  above  to  pre% 
axillary  vessels  and  nerves,  while  the  outer  is  bent  well  > 
No  cushion  will  be  necessaiy,  especially  if  the  arm  and 
to  the  chest.     The  elbow  is  supported  in  a  sling,  but  i 
head  of  the  bone  too  high  up  towards  the  acromion  pi 
six  days  after  the  accident,  leeches  and  fomentations 
motion  should  be  instituted  at  the  end  of  three  weeks. 

Fractures  of  the  humerus,  especially  of  the  superior 
attended  with  a  remarkable  disposition  to  overlapping  o 
from  the  action  of  the  muscles  of  the  arm  and  chest,  pa 
and  broad  dorsal.  In  most  cases,  however,  the  tendei 
taneously,  as  the  irritation  of  the  muscles  subsides,  so 
to  fall  into  their  natural  position.  The  ordinary  dressi 
cient  to  keep  the  parts  in  apposition,  provided  the  elbo 
and  the  forearm  is  well  supported,  the  weight  of  the  i 
tendency  to  displnccmcnt.  I  have,  indeed,  never  witn 
there  was  any  trouble  of  this  kind.     If  such  a  conling 
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it  could  readily  be  remedied  by  attaching  a  weight  to  the  lower  extremity  of  the 
arml)y  means  of  adliesive  strips,  as  suggested  by  Dr.  E.  A.  Clark.  The  extension 
apparatus  of  Dr.  Uenry  A.  Martin,. consisting  of  a  splint,  stretclied  along  the  pos- 
terior surface  of  the  limb,  and  regulated  by  a  ratchet  operating  on  two  steel  bars, 
might  also  be  worthy  of  trial. 

3.   INPEKIOK  EXTREMITY. 
FRACTURES  OF  THE  FOOT. 

Fractures  of  the  bones  of  the  foot  do  not  require  any  special  notice,  as  their 
management  is  conducted  upon  the  same  principles  as  that  of  fractures  of  the  hand. 
From  the  fact  that  the}'  are  generally  complicated,  the  treatment  must  be  largely 
antiphlogistic,  and  the  surgeon  will  have  cause  to  congratulate  himself  if  he  is  not 
occasionally  obliged  to  amputate  the  foot,  or  exsect  some  of  its  bones.  It  need 
hardly  be  added  that  any  loose  and  displaced  fragments  should  always  be  promptly 
removed,  even  when  there  is  no  extenial  wound,  and  when  it  might  be  perfectly 
easy  to  effect  replacement ;  for  such  pieces  would  not  only  be  likely  to  act  as  foreign 
bodies,  but  they  might,  in  the  event  of  vicious  reunion,  seriously  interfere  with  the 
wearing  of  a  boot. 

The  calcaneum,  or  heel-bone,  notwithstanding  its  exposed  situation,  the  impor- 
tance of  its  functions,  and  the  manner  in  which  it  lies  beneath  the  tibia  and  fibula,  is 
seldom  the  subject  of  fracture.  Direct  vndencc  is  the  most  common  cause  of  the 
accident,  which  is  often  attended  with  severe  lesion  of  the  neighboring  structures, 
both  soft  and  hard.  Falling  from  a  great  height,  in  which  the  person  alights  upon 
his  heel  or  foot,  is  the  manner  in  whicij  it  commonly  happens.  The  bone  being  thus 
forcibly  acted  upon,  on  the  one  hand,  l)y  the  weight  of  the  body,  and,  on  the  other, 
by  the  resistance  offei-ed  by  the  surface  struck,  yields  at  its  weakest  point,  breaking, 
I)erhaps,  into  several  pieces.  More  rarely  the  accident  is  produced  by  the  inordinate 
contraction  of  the  muscles  of  the  calf,  as  in  dancing  and  leaping;  but  in  this  case 
it  is  only  the  posterior  extremity  of  the  bone  that  suffers,  its  tip  being  the  part 
generally  torn  off.  The  amount  of  displacement  varies  according  to  circumstances, 
being  necessarily  very  slight  when  the  fracture  extends  across  the  l)o<1y  of  the  bone, 
whereas  it  is  always  very  considerable  when  it  involves  its  back  part,  on  account  of 
the  action  of  the  gastrocnemial  muscles,  which,  exerting  their  influence  through  the 
tendo  Achillis,  sometimes  draw  up  the  posterior  fragment  from  an  inch  and  a  half  to 
two,  three,  and  even  four  inches.  Authors  speak  of  an  impacted  fracture  of  the 
calcaneum,  but  such  an  occurrence  must  be  extremely  uncommon. 

The  83'mptoms  of  this  fracture  are  always  snfflciontly  characteristic  when  the 
posterior  portion  of  the  bone  is  broken  off,  the  hollow  at  the  heel,  the  protuberance 
at  the  lower  and  back  part  of  the  leg,  and  the  impossibility  of  extending  the  foot, 
being  unmistakable  evidences  of  the  nature  of  the  accident.  Upon  bringing  down  the 
upper  fragment  in  contact  with  the  inferior,  crepitation  maj'  be  obtained,  although  it 
will  be  very  faint  if  only  the  tip  of  the  bone  has  been  detached.  The  diagnosis  will 
be  more  difficult  when  the  fracture  extends  across  the  body  of  the  calcaneum  ;  for 
then  there  will  be  no  displacement,  the  lateral  and  interosseous  ligaments  keeping 
the  posterior  fragment  in  position.  In  general,  howx'ver,  it  may  be  determined  by 
the  history  of  the  case,  and  by  making  pressure  upon  the  calcaneum  in  different 
directions,  thus  eliciting  crepitation  if  fracture  actually  exist. 

A  fracture  of  the  calcaneum  from  the  laceration  of  its  fibres  is  usually'  slow  in 
uniting  on  account  of  the  difficulty  of  keeping  the  fragments  in  contact,  the  muscles 
of  the  calf  constantly  tending  to  separate  the  upi«*r  from  the  lower.  For  this 
reason,  the  union  will  frequently,  if  not  generally,  1m;  liganientouH  instead  of  osseous, 
and  a  long  time  will  necessarily  Ikj  required  for  the  complete  restoration  of  the  func- 
tions of  the  foot.  When  the  fracture  is  caused  by  direct  violence,  the  repair  is 
effected  in  the  onlinary  manner. 

When  the  accident  is  accompanied  by  much  contusion  f»f  the  soft  parts,  it  ma}''  be 
necessarj'  to  um;  antij^hlogistics  Ix^fore  the  perm:inent  dressings  are  applied.  The 
nature  of  these  dressingn  rnu^t  de|H;nd  ujKni  the  pn?mfnce  or  abwjijce  of  displacement. 
In  the  former  caw?,  the  chief  obstwjle  to  the  cure  is  the  contraction  of  the  gastroc- 
nemial muscles,  which  must,  tluTefore,  be  eff«;<"tually  <'oiitroll«'d  until  the  consolida- 
tion is  sufficiently  iKlvunced  to  C'i»ubl«  the  up|M;r  fragment  to  maintain  its  position 
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indepenfleiitly  of  extrinsic  aiil.  The  least  objectionable  contrivance  for  this  parpmt 
is  a  sliDit  splint,  of  stout  tin,  will  |iatUle<l,  und  tuUipled  to  tin?  sliajK-  uf  the  Umli, 
the  anterior  part  of  wliich  it  should  cover  from  the  middle  of  the  leg  nearh-  i* 
far  as  the  toes.  When  tin  cannot  be  obtained,  wood,  felt,  sole-leather,  or  biu<ler'« 
board  may  be  used.  The  object  of  tliia  splint  is  to  nminiaiu  the  leg  ami  foot  in  a 
pcrnianentl}'  extended  position,  to  relax  the  muscles  of  the  calf.  To  inaintaiii  Hit 
upper  fragment  iu  place,  the  leg  an<l  foot  rn.iy  l>e  bnndage«l  in  oj)[»osite  direction*, 
adhesive  strips  and  a  compress  having  previonsl}'  been  applied  urouml  tlie  heel  sml 
sole.  The  extended  po^itiryn  should  be  cf>ntiiiued  for  at  least  six  weeks,  or  until 
there  is  reason  to  belii'vc  that  the  connecMinj^  nu'dium  is  firmly  established.  'Hie 
apparatus  of  Petit,  formerly  so  popular  in  tlu-  treatment  of  this  form  of  fracture,  is 
worse  than  useless,  as  the  tendenc}'  of  the  cord  and  slipper  is  to  displace  the  upper 
fragment,  and  to  irritate  the  soft  parts  about  the  heel. 

In  the  other  variety  of  fracture,  as  there  is  no  displacement,  all  th.tt  is  DecMfitry 
is  to  sulwlue  inflanmiatory  action,  and  to  keep  the  foot  and  leg  in  a  quiet  and  nlmtit] 
position  with  a  tin  case,  or  two  light  side  splints,  the  limb  lying  upon  its  outer  surfact 
over  a  pillow,  with  a  pro[ier  support  for  the  foot, 

Fracture  of  the  aHlratjalus  is  ver}'  nncommon.  especially  the  simple  variety,  the 
accident  is  generally  complicated  with  fracture  of  the  tibia  and  fibula,  severe  injof}* 
of  the  soft  parts,  and  dislocation  of  ihe  fragments.  The  latter  lesion  existed  to 
eight  cases  out  of  ten  of  fractme  of  the  astragalus  collected  by  I>r,  Momdtan. 

In  consequence  of  the  severe  injnry  intlictcd  in  this  accident  upon  the  fool  and 
leg,  primary  amputation  will  frequently  be  required.  If  this  be  neglected,  lie  patient 
may  perish  from  erysi[)clas,  pyemia,  mortilication.  or  hectic  initation.  'When  thefrai"- 
ture  is  complicated  with  dislocation,  without  serious  lesion  of  the  ankle-joint  and  llie 
soft  parts,  an  attempt  should  be  made,  by  extension,  counterH'Xte!»sion,  and  inv?»ufe, 
aided,  if  necessary,  by  the  subcutaneous  division  of  the  resisting  structiin"*,  t» 
restore  thb  fragments  to  their  proper  position;  if  this  fall,  recourse  must  be  Lad 
to  excision. 


FRACTURES  OP  THE  TIBIA. 

The  til'ia,  like  other  long  bones,  is  liable  to  give  way  at  various  point-s  of 
extent,  but  more  fretpientl^"  below  its  midtlle  than  anywhere  else.  A  fnicture  of  its 
comlyles  is  unnmial,  and  its  occurrence  is  always  «K'notive  of  great  direct  violence. 
Oceasionully  the  boue  is  broken  near  its  upper  extremity,  from  an  inch  to  »u  incb 
and  a  half  below  the  knee.  The  Internal  malleolus  is  sometimes  detached  by  a  twirt 
of  the  ankle,  by  a  fall  upon  the  sole  of  the  foot,  or  by  direct  injurj'. 

The  ordinary  cause  of  fracture  of  this  bone  is  external  violence,  jis  a  blow  or  fall. 
A  fracture  of  the  tibia  fcora  a  fall  upon  the  foot  is  l>3' no  means  uncommon.  TIk 
bone  sometimes  gives  way  under  muscular  action,  esi>eci3ll3'  in  very  old  snbjt'Cts,  in 
whom  the  osseous  tissue  is  unusually  rarefied  and  brittle.  Complicated  and  coto- 
minuted  fractures  of  the  tibia  are  more  frequent  than  in  any  other  piece  of  llw 
skeleton. 

An  instance  of  intra-uterine  fracture  of  the  tibia,  in  the  sixth  month  of  pregnancr, 
caused  by  violent  pressure  upon  the  abdomen,  h.H,s  been  reported  by  Pr.  rrouilfiwt, 
of  New  York.  Madnnu*  Laclinpelle  saw  a  case  of  separation  of  the  upi)er  epipliyw* 
of  this  bone,  from  traction  of  tlie  child's  foot  during  partnrition  ;  and  I>r.  Vom  li.ii 
l)vd)lished  the  particulars  of  an  example  of  diastasis  of  the  inferior  eiiiphysis  in  .i 
lioy,  fourteen  years  of  age,  produced  by  a  fall. 

Most  fractures  of  the  shaft  of  the  tibia  are  oblique,  very  few,  if  any,  transverse; 
nevertheless,  as  the  Hbula  retains  its  integrity,  then.!  is  sehlora  any  consiileraMe 
displacement,  the  sound  bone  acting  as  a  splint  to  the  broken  one.  It  is  not  oltni, 
however,  tliat  the  fragments  completed}-  retiiin  their  apposition  ;  in  general,  thtivi* 
S()me  degree  of  separation,  which  may  always  be  easil}'  detecte«l,  even  when  tiiere  is 
a  good  deal  of  tuuiefaution,  by  passing  the  finger  along  the  tibia,  and  tracing  it* 
outline.  If  there  is  a  fracture,  it  will  manifest  itself  l>y  an  abnormal  depression  al 
some  particular  ]xjint,  or  by  an  unnatural  projecti<»n,  sutliciently  ob\'iou8  to  cstahlisli 
at  once  the  nature  of  the  case.  The  amount  of  this  projection  is  o«-casionally  vtry 
great,  especiall)'  when  the  upper  fragment  is  very  long,  sharp,  and  o)ili(pie,  in  whirh 
event  it  is  generally  extremely  prominent,  and  with  dilliculty  prevented  from  iwn- 
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ing  the  skin.     The  nnnexerl  drnwintr,  fin;.  4(i:l,  from  n  prepnratinn  Fig.  463. 

in  my  collection,  conveys  a  good  idea  of  iIuh  form  of  tho  injury. 
For  tlie  reason  just  montioned,  tliere  will  usually  lio  nii  iihsi-ure  of 
crepitation,  or  if  there  lie  any  eviiletice  of  tiiis  kiml,  it  will  bti  very 
faint  and  unsatisfactory.  Tlie  frncturc,  if  [lerfoclly  free  from  com- 
plication, unites  in  from  four  and  ft  half  lo  live  iveeks. 

Fracture  of  the  internal  malleolus  is  met  with  tn  various  forms. 
In  some  cases,  the  |>ro(.es.s  is  broken  oil'  at,  or  close  to,  its  con- 
nection with  the  lowL-r  i-nd  of  the  tibia  ;  tn  others,  near  its  free 
extremity  ;  hut  the  most  common  site  of  the  legion  is  altoitt  the 
centre  of  the  process.  Its  direction  is  nearly  always  olditiue; 
rarely,  if  ever,  strictly  transverse  or  perpLnxHctilnr.  Occasiun- 
nlly  the  process  is  broken  at  several  points,  tlriis  constitntiug  a 
comrainulcd  fracture.  Fin.olly,  cases  not  uiifrcijniMilly  occur  in 
which  the  fracture  coexists  with  fracture  of  the  lower  extremity 
of  the  fibula.  The  diajinosis  is  easily  establisluHl  by  the  position 
of  the  foot,  which  is  always  turned  upwards  and  inwards,  as  if  it 
were  partially  dislocated,  and  by  the  facility  with  wliicli  the  do- 
tache<l  piece  of  bone  may  \<e  moved  about  with  the  thumlj  and 
finger;  a  procedure  whit-Ii  ntso  readily  elicits  cre])itatiou. 

The  most  simiile  coutrivnuce  for  the  trvalmntU  of  fracture  of 
the  tibia  is  a  tin  case,  fig.  404,  accurately  shaped  to  the  limb,  [no- 
\ided  with  a  foot-piece,  and  reaching  a  few  indies  above  the  knee. 
A  bandage  is  applied  in  the  usual  manner,  and  any  tendency  to 
displacement  is  easily  counteracted  by  means  of  a  compress,  ar- 
ranged so  as  to  bear  gently  and  equably  n|jon  the  ends  of  the 
fragments.     I  have  never  fouml  it  necessary  to  employ  any  other 
apparatus    than    this,  no  matter  where    the    tibia    was    liroUen. 
Wiien  the  fracture  involves  the  malleolus,  the  foot-pieco  will 
effectually  prevent  disjilacement.      In  fracture  of  the  superior      -- 
extremity  of  tlic  tibia,  extending  into  tlic  condyles,  the  plrin     f 
usually  Rdo|vtcd  is  to  place  the  leg  and  thigh  in  the  straight     \  ^^ 
position,  so  as  to  compel  tlie  condyles  of  the  femur  to  sup- 
port the  broken  bone,  extension  and  counter-extension  beitig 
made  with  two  long  splints.     Such  a  contrivance,  however, 
will    be    altogether   UDuecessary  if  we  employ  the  tin  case, 
especially  if   it  be  sulllcicntly  hmg  tr>  embrace  llie  inferior 
third  of   the    thigh,  thereby    comiiletely    conutoraeling    any 
tendency  on   the    part  of  the  muscles  of  the  limb  to  draw 
the  Hpi>er  fragment  backwards  into  the  popliteal  space.     An 
efficient  apparatus  for  these  fractures  vill  also  be  found   in 
Dr.  Welch's  splints,  fig.  40.*);  and  in  the  wire  splints  of  I>r. 
Bauer,  fig.  46tJ,  the  latter  being  particularly  valuable  on  ac- 
count of  their  light,  airy,  and  pliable  character.  nnCuc 
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Fig.  464. 


Fig.  465. 


Dr.  Wfleh'ii  Splliit«. 


ho  sharp  point  of  bone  which  occasionally  remains  after  fracture  of  the  shafl  of 
tibia,  in  consequence  of  the  inoniinatc  projection  of  one  of  the  ends  of  the  frag- 
.  -   !i..  ;..  tin,o   ili.sapiiears  through  the  agency  of  the  absorbent  vessels. 
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tlie  parts  becoming  soflciied,  roiiiulfd  ofT,  and  entirely  burmless.     When  the  pro- 
jectiou  is  very  considerable,  causing  pain  and  ulceration  of  the  ekiu,  nud  restciiag 


Fig.  466. 


V- 


Dr.  Bbuvt'i  Bpllnti, 


the  usnnl  rerocMlies,  the  best  \Ann  is  to  remove  the  offending  stinotnres  with  the  pliers 
and  ciiisel,  us  1  have  done  with  excellent  ertects  in  several  instances. 


fracti;bes  of  the  fibcla. 

Fracture  of  the  fibula  la,  relatively  considered,  a  sufficiently  common  occurrMJce. 
its  frequency  being  due  apparently  to  Hie  slender  form  of  this  bone,  to  its  sn{u*rl}fial 
situation,  and,  above  all,  to  tLe  ini|K)itant  part  wiiirli  it  plays  in  the  forntatii'ti  uf 
the  aukli-.j'Uiit.  The  accident  ni:iy  take  place  at  any  portion  of  the  hone,  but  is  by 
far  most  coinraon  in  tlie  inferior  liCtli  of  its  extent,  owinc  to  its  intimate  cuuuectiun 
with  the  astragalus,  wiiieh,  constituting  the  pivot  of  the  foot,  readily  i-eccivca  uid 
transmits  the  various  >hoeks  to  which  tlie  latter  is  so  continually  exposed.  Of 
fraeturus  of  the  .shaft  an<l  licad  of  the  fibula  no  partieular  description  i»  necessary, 
sinee  tlu-y  are  always  easy  of  detection,  and  the  treatniein  does  not  differ  inateriallv 
from  that  of  similar  injuries  of  tho  tibia.  Uut  it  is  ililferent  with  fractures  of  llie 
inferior  fifth  of  the  bone,  where,  as  just  Btate<l,  the  lession  is  most  common,  nml 
where,  from  being  usually  as.soriateii  with  other  mischief,  it  is  extremely  liable  lo 
be  followed  liy  deformity  awl  prrmnneiit  hiineuess.  For  these  reasons,  fracture*  in 
this  situation  require  to  lie  .studied  with  more  tlian  ordinary  care. 

Fractures  of  the  fittnla  are  much  m<ire  eonimon  on  the  right  side  than  on  the  left 
In  207  ea.ses  collected  by  iHipuytren,  more  than  two-thirds  involved  the  right  leg. 
The  statistics  of  Matgaigue  show  that  it  is  most  frequently  met  with  between  tlie 
ages  of  twenty-flve  and  tifty.  and  that  men  are  more  th.an  four  times  as  liable  to  it 
as  women.  Of  104  cases  examined  by  this  author,  not  one  occurreil  before  tlic 
fifteenth  year. 

The  causes  of  fracture  of  this  portion  of  the  fibula,  can  only  be  properly  upprcci- 
ated  by  a  careful  examination  of  their  niechanism.  The  tibio-tarsal  articulation, 
being  a  hinge-joint,  admits  chiefly  of  flexion  and  extension,  its  lateral  movenionls 
being  restrained  liy  tiie  two  malleoli,  and  the  ligaments  by  which  the  bones  of  the 
leg  are  connected  with  tliose  of  the  foot,  Ilenee,  the  latter  cannot  be  turned  out- 
wards or  inwards  to  any  consideralde  extent  without  produeing  a  fracture  of  tiif 
former,  the  site  of  injury  being  determined  by  the  particular  inclination  of  the  lirah. 
Thus,  when  the  foot  is  fiiicil)!y  Hbductod,  its  inner  edge  resting  on  the  groimd,  Uic 
upper  surface  of  the  eaU'ain;uin  will  be  ))ressed  violently  against  the  external  ro.tlle- 
olus,  in  a  direetiinr  parallel  to  the  libola.  which  will,  consequfntly,  3'ield  at  its  weakest 
point,  whieh  is  about  an  inch  and  a  half  above  the  joint,  at  the  part  sometimes  called 
the  neek  of  the  bone.  In  most  cases  th»re  is  a  ni]iture  of  the  deltoid  ligament,  if 
not  also  a  fracture  of  the  internal  malleolus.  Wlicn  the  foot  is  forcibly  adducted, 
the  astragalus  liecomes  the  immediate  cause  of  fracture,  for  this  bone,  turning  upou 
its  antcrft-postcrior  axis,  esra]>es  from  the  arched  cavity  formed  by  the  tibin  nn«l 
fibula,  and,  pressing  against  the  outer  malleolus,  breaks  the  fibula  nearly  ut  the  sanji^ 
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level  as  in  the  preceding  case,  the  ilireclion  of  tho  fissure  liuing  usunlly  somewhat 
olilique.     The  exu-iuitl  ImUtuI  liguinijul  is  either  torn  or  violtiiitly  strclc-liud. 

The  most  c»'diti:irv  ciiusf  <if  this  IVncture  is  a  fall  upon  tlu'  lV"ot,  iu  whicli  tins  por- 
tion of  the  litiib  is  furuiljly  iutliiictl  latcrallj,  at  the  moment  the  weiglit  of  Ihc  bmly 
impels  thu  bones  of  tho  leg  forcilily  against  tliosi'  of  the  foot,  renderetJ  stntiuiiary 
by  tiie  ri'sistance  otfL-red  b\'  tlic  groiinil.  The  fibula  may  also  be  broken  neross  by 
violence  applieil  direetly  to  the  i)art,  as  a  blow,  or  the  passage  of  the  wheel  of  a 
Carriage.  Of  2(t7  cases  of  this  accident  recorded  liy  T)ui>uytren,  120  were  the  result 
of  forcible  adduction,  and  60  of  forcible  abduction,  the  rest  being  caused  by  direct 
violence. 

However  the  fracture  may  be  induood,  the  superior  extremity  of  the  inferior  frag- 
ment is  always  thrust  inwards  against  the  tibia,  while  the  inferior  extremity  of  tlie 
superior  fragment  cither  remains  {ixe«J,  or  inolinrs  in  the  .lamc  <lirection.  Tiie  latter 
usually  hapiK'Us  wht-ti  the  injury  is  direct,  tiio  finnner  when  it  is  indirect. 

Thu  inferior  exlremity  of  tlie  tibida  is  sometimes  broken  almost  vertically,  such 
an  occurrence,  however,  must  be  e.xtiemely  uixouimon,  an«l   I   have  seen   only  two 
instances  of  it,  botii  of  them  being  in  the  Miitlcr  coileetion.     In 
one,  represented  iu  fig.  4(!7,  the  bone  looks  as  if  it  had  been  split,  Fig.  407. 

the  fissure  extending  upwards,  almost  in  a  straight  line,  fully  an 
inch  and  a  half;  the  posterior,  louger,  and  hirger  fragment  being 
puslied  considerably  backwards,  so  as  to  form  with  the  other  an 
intermediate  triangular  space.  Jn  the  other  bone  the  fracture  is 
also  vertical,  but  the  separation  is  mueii  less. 

The  »ymptuutti  of  fracture  of  the  lower  extremity  of  the  fibula 
vary  according  to  the  circumstances  of  the  case.  When  this  bono 
alone  is  severed,  the  chief  signs  will  be  slight  eversion  of  the  foot, 
a  depression  at  the  site  of  injury,  and  some  change,  usually  not 
very  conspicuous,  in  Die  contour  of  llie  aiikk*-j<'iut.  Wlien  llie  in- 
ternal malleolus  is  bruken  otT,  fir  when  the  tiltin  has  givtni  vvay  a 
short  distance  above  tlio  atlieidation,  these  characters  ^vill  rxi^t  in 
a  more  marked  degree,  and  point  out  unerringly  the  nature  of  the 
lesion-  Tlie  foot  will  be  so  much  a1>ducted  n.s  to  present  the  njtpear- 
ance  of  being  disloc.ited  outwardlj-;  the  width  Tietwcen  the  two  malleoli  will  be  much 
increased;  the  hollow  at  the  line  of  fracture  will  be  quite  deep;  and  the  external 
margin  of  the  foot  will  be  considerably  elevated,  while  I  he  internal  will  be  propor- 
tionately depressed.  Upon  taking  hold  of  the  foot,  it  will  be  found  that  it  is  unusu- 
ally movable,  and  that  it  can  easily  be  restored  to  its  natural  relations,  but  that  the 
moment  the  grasp  ceases  it  will  return  to  its  former  position.  In  performing  these 
manipulations,  ci-epitation  is  very  easily  perceived;  and,  upon  tracing  the  outline  of 
the  lower  portion  of  the  bone,  tlie  finger  usually  sinks  iu  at  the  seat  of  fracture,  owing 
to  the  fact,  previously  mentioned,  that  the  u|>per  end  of  the  lower  fragment  always 
falls  over  towards  the  tibia.  A  good  deal  of  ecchyjnosis  is  often  present,  antl  a  con- 
siderable amount  of  swelling  quickly  follows,  oViscuring  the  characteristic  features  of 
the  injury,  and  euibamih-Ming  the  diagnosis.  The  only  accident  with  which  fracture  of 
the  inferior  cxtn-mity  <iF  i  he  filnila  is  liable  to  be  confounded  is  a  sprain  of  the  ankle- 
joint,  from  which,  however,  it  may  always  reailily  lie  distinguished  by  the  great  dis- 
tortion wliich  attends  it,  and  by  the  presence  nf  crepitatifyii. 

A  simple  fracture  of  tlie  fllinla  in  the  inferior  fifth  of  its  extent  will,  if  [iroperly 
treated,  usually  unite  in  a  munth,  without  any  deformity  of  the  limb,  although  even 
then  a  considerable  time  will  elapse  before  the  ankle-joint  will  perfectly  regain  its 
functions.  When  the  injury  is  complicated  wiLli  rupture  of  the  ligaments,  fracture 
of  the  corresponding  portion  of  the  tibia,  or  other  serious  lesion,  the  repair  will  be 
much  slower,  and  there  will  he  danger,  unless  the  case  be  managed  with  the  most 
consummate  skill,  of  permanent  deformity  and  lameness,  the  former  manifesting 
itself  in  an  everted  condition  of  tlie  foot  and  in  increased  width  of  the  ankle-joint. 

The  inaterinl  point  in  the  /realnienf  of  fracture  of  the  filnila  in  tliis  situation  is  to 
maintain  the  foot  iu  a  ]n>sit5on  the  reverse  of  that  whicli  it  assumes  in  consequence 
of  the  injury.  To  aeeouiplish  this  object,  which  is  designed  to  draw  away  the  up[)er 
extremity  of  the  lower  fi-.Tgrncnt  from  t!ic  tibia,  and  to  restore  it  to  its  proper  rela- 
tions, the  limb,  after  having  been  enveloped  in  the  ordinary  bandage,  with  the  pre- 
caution of  not  com]>iessing  it  opposite  the  site  of  fraetuve,  is  placed  in  a  tin  ciise, 
the  foot  l>eing  directed  permanently  inwards.  The  requisite  inclination  may  easily 
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be  imparted  l\v  means  of  u  pifcc  of  roUor,  or  a  fow  adhesive  strips,  carried  urnittnlfiu 
instep  and  heel,  und  attached  to  the  isvside  of  the  leg.     Or,  instead  of  this,  t 

lure  may  he  treated  *»iUi  1'.- 
Fig.  488.  puytreu'a    apparatitn.  fig.  i<,\ 

CouKistin^   of    a    lii'  '  'a 

splint  nn<i  a  w»'dgc-  li- 

ion ;  the  formt*r  rentluiig  rnmi 
the  upper  thirti  of  the  leg  \u 
about  three  inches  l>elow  IImt 
sole  of  the  foot,  an«l  the  lalt*T 
from  the  «ihic  point  to  n  li-vpj 
with  the  ankle.  The  liniblNrin^ 
bandaged  in  the  same  cautious  manner  as  in  the  former  ease,  the  apparatus  i» 
sttelchod  along  its  inner  surface  witli  the  taperiui;  end  of  the  pad  ujiwards,  »wl 
securetl,  first  above,  and  then  below,  the  rolh-r  iK'ing  passed  around  the  foot  uni 
ankle  in  such  a  manner  as  to  turn  the  internal  margin  of  the  foot  upwards  kmi 
inwards.  The  limb  may  afterwards  be  kept  in  the  extended  position;  or,  what  is 
preferable,  be  placed,  half  bent,  upon  its  outer  surface  over  a  large  pillow,  Tbe 
parts  are  diligently  watched,  the  dressing  being  changed  as  occasion  may  s«em  to 
require,  and  passive  motion  instituted  at  the  end  of  the  third  week. 


DnpoytreD'a  AppKiHtOA, 


FRACTURES  OF  BOTH  THE  TTBIA  AND  FIBULA. 

Fractures  of  both  T>ones  of  the  leg  are  sufficiently  common,  |>nrtieul!irly  in  young 
an«l  middle-aged  subjects,  and  are  deserving  of  special  attention,  on  account  of  tlM 
difllculty  of  their  management,  and  their  liabUitj  to  be  followed  by  deformity  ud 
lameness. 

Much  diversity  obtains  in  regard  to  tbe  seat  of  these  fractures,  as  well  as  ihieir 
direction,  and  the  nature  and  extent  of  their  displacement.  In  twenty-two  {Jix-oimen*, 
containe<i  in  the  Mtittor  collection  and  m^'ovvn,  I  find  tliat  in  ten  the  tibia  and  flbul* 
were  broken  at  their  inferior  extremity,  the  line  of  separation  in  none  of  theni 
extending  beyond  tliree  inches  above  the  joint.  In  four  the  tibia  gave  way  at  il' 
lower  third,  and  the  fibula  at  from  two  to  three  inches  and  a  half  from  its  bead,  or 
junction  with  the  upper  end  of  the  tibia.  In  sis  of  the  cases  the  tibia  was  brokflj 
from  two  to  three  inches  above  its  InfL-rior  articulating  surface;  in  two  of  these tbt 
fibula  had  yielded  at  its  middle,  and  in  the  remaining  four  at  ditTereut  points  of  it» 
extent.  In  only  two  cases  litul  both  bones  been  broken  at  the  s.ame  level ;  in  one  of 
these  the  fracture  occurred  at  the  miildle  of  these  piece.s,  and  in  the  other  a  littk 
below  that  place. 

In  the  twenty-two  cases  here  referred  to,  the  tibia  had  been  broken  only  twice  abort 
its  middle  ;  whereas  the  fibula  had  given  wa>-  above  this  situation  in  six  cases.  Id 
sixteen  of  the  cases  the  seat  of  fracture  of  the  tiina  was  either  iit  the  ankle-joint, 
or  below  the  middle  of  the  bone,  generally  in  its  inferior  fourth  or  third.  In  ten 
cases  of  fracture  of  the  fibula  the  seat  of  the  injury  was  either  at  the  joint,  or  within 
the  first  three  iiiclies  from  its  articulating  extremity. 

From  the  above  ex.aminations  it  follows,  first,  that  the  tibia  and  fibula  rarely  break 
on  the  same  level ;  secondly,  that  both  bones  are  most  liable  to  yield  either  at  the 
ankle-joint,  or  within  the  first  three  inches  above  that  point;  and,  thirdly,  that  tl«f 
fibula  is  more  frequently  fractured  at  its  superior  extremity  than  the  tibia. 

An  examination  of  these  specimens  has  supplied  me  with  some  other  interesting 
facts.  Thus,  I  liaA'e  found  that  the  fracture  in  nearly  all  was  more  or  less  obliqne, 
the  line  of  separation  in  fifteen  specimens  of  broken  tibia  extending  from  above 
downward^,  an<l  from  without  inwards.  Asa  natural  consequence  of  this  ocearrence, 
the  superior  extremity  of  the  inferior  fragment  projected  outwards  towanis  the 
fibula,  which  it  touched  in  sever.al  of  the  pre|>arations,  on  account  of  a  want  of  proper 
adjustment  duriug  the  treatment;  the  lower  extremity  of  the  upjier  fragment,  on  the 
contrary,  projected  inwards,  and  had,  apparently,  geuendly  been  much  the  sharper 
of  the  two.  The  libula,  in  most  of  the  Kpeciraeus,  affonled  evidence  of  having  Iteen 
broken  across  more  abruptly  than  tbe  tibia,  but  still  witli  a  considerable  degree  of 
obliquity  in  almost  every  instance  that  I  inspected. 

In  recent  fracture  of  the  tiliia,  complicated  with  fracture  of  the  fibuln,  '  tnr 

extremity  of  the  upper  fragment  is  generally  remarkably  sharp,  and.  c"  ly. 
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Fig.  469. 


'/. 


?T«etnxB  or  th«  TlbU  tad  Fibula  at  tb«  ADlcl«-Jo)Dt. 


projects  throuf^h  the  .«;kiii  at  the  time  of  the  injury,  the  same  caiiso  that  pro 
lucea  the  lesion  foiving  it  ncross  the  soft  parts.  Or,  if  it  is  not  [uislK'd  out  at  the 
DOincnt  of  the  acdilent,  it  frerjiiuiilly  escapes  nfterwanls,  through  ukrration,  induced 
>y  the  pi'«.\ssure  whiflj  it  exerls  ujion  the  overlying  structures.  The  obliquity  of 
l-actures  of  the  tibia  is  often  very  extraordinary,  and  there  are  few  instances  in 
>hicli  it  does  not  become  a  source  of  great  sutrering  to  the  patient,  and  of  annoy- 
Ince  to  the  surgeon,  on  account  of  the  trouble  that  is  experienced  in  keeping  the 
parts  in  their  proper  relations.  This  is  more  especially  the  case  when  the  frncture, 
ituated  at  the  lower  fourth  of  the  tibia,  is  directed  from  above  downwards  and 
brwards,  iu  conse<iuence  of  the  cunstaut  tendency  of  the  muscles  of  the  calf  to 
Iraw  the  iirferior  fragment  backwards  and  uiiwnrds.  Wheil  the  directiun  of  the 
tacture  is  reversed,  the  extremity  of  the  inferior  fragment  projects  forwards,  riding 
rt'er  the  lower  end  of  the  upper  fragment.  In  either  event,  the  fi-acture  is  often  ren- 
lered  compound  by  the  pressure  of  the  sharp  extremity  of  the  bone  against  the  soft 
tarts. 

A  rare  form  of  fracture  of  these  two  bones  is  represented  in  fig.  4fi0,  from  a  sjk?- 
imeti  in  my  collection.     The  tibia,  it  will  be  iK-rceived,  is  broken  off  just  above  its 

I 

articulating  surface  without  affecting  the  internal  malleolus,  while  the  fibula  has 
[iveu  way  about  an  inch  antl  a  quarter  above  the  joint.  The  foot  is  characteristi- 
udly  evcrtol.  In  tig.  4Tfl,  also,  from  a  Hpecimeu  iu  m^'  possession,  the  fracture  was 
umminuted,  ainl  extended  into  the  auklo-Joint,  the  articular  surface  of  the  tibia 
paving  bet^'ii  luoki'u  into  several  jni'ces,  one  of  which  embraced  the  internal  malleolus. 
The  fibula  hail  givt-n  way  aliout  two  inches  above  its  interior  extremity. 

Tile  causes  of  IVactures  of  botli  Ijotics  of  tinj  U-g  are  either  direct  or  indirect,  prc- 
llsely  U!*  when  these  pieces  sutler  si']»;iratrly.     A  very  common  mode  in  which  the 
iceideut  occurs  is  a  fall  upon  the  paveuieut,  as  when  an  indi- 
iduul  slips  upc<n  the  ice,  or  wlicn,  as  he  is  rapidly  walking,  the  p\,y  470. 

bot  is  suddenly  caught  in  a  hollow,  or  between  two  hard,  resist- 
ijg  objects,  so  as  to  throw  the  wliole  weight  of  the  body  upon 
Jie  leg.  It  may  also  be  produced  by  a  lull  from  a  cnusiderahle 
leight,  ns  when  a  person  ts  precipitated  from  a  scafl'olding,  or 
W  jumping  <n\t  of  a  carriage  under  full  speed.  In  many  cases 
t  is  oc<'asioued  by  direct  violence,  as  by  the  passage  of  the  wheel 
)f  a  wagon,  the  kick  of  a  horse,  the  caving  in  of  a  santl-batik, 
>r  the  fall  of  a  heavy  stone.  An  instance  of  fracture  of  both 
Jones  of  the  leg  by  muscular  action,  in  a  man  forty -two  years 
)ld,  lias  been  recorded  by  llevlhard  ITArcy. 

The  Ki/mphnun  of  tlie  injury,  however  induced,  are  generally 
(Fell  marked,  if  not  ])ositively  uumislakal»le.  In  nearly  every  case 
jhe  limb  is  ehortent-d  from  one  and  a  half  to  three  inches,  and 
ihere  is  also,  geuernlly,  great  deformity  in  its  diameter,  both 
Jependiug  upon  the  ovtMlapping  of  the  fragments,  which,  as 
Uready  staled,  is  frequent ly  very  extraordinary.  l?esi<ks.  upon  r„et,ir«orth«Bo»e,«f.he 
making  extension  and  coiintcr-exteiisiou,  it  is  generally  easy  to  LegniihoAukie-juiot. 
jlicit  crej/itation.     When  the  fracture  is  very  oblitjiR',  the  lower 

Sud  of  the  superior  fragment  may  usually  be  felt  itntneiliately  beneath  the  integnmeut, 
forming  a  sharp,  prominent  projection  either  in  front  of  the  limb,  or  at  its  inner 
ispect.  Stuuetimes  the  soft  structures  are  nuicii  bruised  and  ecchymosed.  Another 
remarkable  symptom,  one,  indeed,  which  is  seldom  absent,  Is  a  spasmodic  twitching 
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Fig.  471. 


Fnetare  of  tbs  loTr«r  End  uf  :tie 
TibI*  kod  Flbnlik 


of  the  limb,  coming  on  soon  after  the  ftccidcnt,  and  freqnenlly  lasting  for  screnl 
rreeks,  much  to  the  annoyance  and  distress  of  the  patient. 

When  the  fracture  is  situated  just  above  the  ankle,  the  foot  is  nsiially  a  gorMldfil 
everted,  causing  an  appearance  of  dislocation  outwiirds,  as  exhibited  in  fig.  471,  and 
constituting  what  is  usually  known  as  Pott's  fracture.     In  this  form  of  tijo  injun 

the  fibula  is  broken  at  a  distance  of  one  and  a  half  io 
two  and  a  half  tnclies  above  llie  joint  at  the  same  tini» 
that  the  astragalus  is  di.slocale<l  from  the  tibia,  in  otdh^ 
qneiice  of  the  rujjture  of  the  internal  lateral  ligiiinent, 
either  alone  or  in  conjunction  with  fracture  of  the  iiin«r 
malleolus.     Tlic  foot  is  everted,  not  by  the  action  of  th« 
long  peroneal  muscle,  as  is  generally  asserted,  but  hy  the 
vulnerating  force,  which  renders  that  muscle  powerless. 
The  proynosiaof  fracture  of  both  bones  of  the  Wniav 
be  gnithcred,  in  part,  from  what  precedes.     In  the  inonr 
simple  forms  of  the  injury,  attended  with  but  liul. 
quity,  a  good  cure  m.iy  generally  be  etlectetl  in  fn 
to  five  wci'ks.     If,  liowever,  the  obliquity  is  uncon 
great,  it  will  bp  extremely  diliicult,  if  not  impos- 
efl'ect  consolidiilion  in  a  manner  altogetlier  unex 
able,  no  matter  with   what  skill  and  attention  th' 
niciit  mny  l*e  conducted.     More   or  less  deformity  will 
nlmost  be  inevitable,  cither  in  the  length  or  in  the  diameter 
of  the  limb,  owing  to  the  remarkable  tendency  which  tLe 
ends  of  the  fragments  have  to  overlaj)  each  other,  and 
which  it  is  often  Impossible  to  counteract  successfully  by  every  means  that  can  be 
adopted  for  the  purpuse. 

Old  fractures  of  the  tibia  and  fibula,  like  those  of  the  bones  of  the  forearm,  are 
occasionally  connected  by  a  bridge  of  ealhis,  or  of  new  osseous  ntatter,  which  does 
not,  however,  so  far  as  can  bo  determined,  injpair  their  usefulness,  as  must  always 
necessarily  be  the.  case  with  the  Inttcr,  1  have  sevprnl  times  met  with  this  occur- 
rence when  the  lesion  wss  confined  to  one  of  these  bones,  and  I  am  not  able  to  8*y 
whether  one  is  more  liable  to  give  rise  to  it  than  the  other.  Moreover,  it  does  not 
seem  to  be  necessary  to  its  pioductinn  that  there  should  be  any  approximation  of 
the  ends  of  tlie  cipposite  fragments,  as  it  may  take  place  when  they  are  |>crfectlj 
straight,  although  the  former  coiidition  no  doubt  acts  as  a  prcdisj)08iug  cause. 

Treatment. — The  treatment  of  frRcture  of  both  bones  of  the  leg,  attended  iritli 
shortening  of  the  limb,  must  be  by  extension  and  counter-extension,  feteadily  ami 
persistently  maintained  throughout,  otherwise,  as  ju^t  stated,  deformity  will  alnio< 
be  inevitable.  If,  on  the  other  hand,  the  fracture  i.s  transverse,  or  nearly  so,  such 
a  |)rocedure  may  of  course  be  dispwnseMl  with,  the  object  being  attained  by  coo- 
fining  the  leg  in  a  tin  case,  or  fracture-box,  care  beiug  taken  to  keep  the  great  V< 
constantly  on  a  line  with  the  inner  border  of  the  patella,  the  surest  evidenw  tliM 
there  is  no  rotation  of  the  ends  of  the  frjii^mcnts  upon  each  other.  Any  t>'! 
to  forward,  backward,  or  lateral  displacement  is  generally  easily  counters  ■ 
means  of  eoiutuesses  and  sSiort  splints.  Tlie  limb  may  then  be  j)l.aced  in  an  ca»jf 
position  upon  a  slightly  iuelimd  plane,  made  of  a  bolster  or  pillow,  or  it  may  I* 
suspended  by  a  cord  and  pulley  to  the  tester  of  the  lied,  as  may  I*  fonnd  iiiosl 
agreeable  or  convenient. 

Counter-extension  may  be  made  when  the  frnctnre  is  obljqne  by  means  of  a  hox 
provided  with  a  ibot-bouril,  and  two  lateral  splints,  one  extending  to  the  perinfitin, 

and  the  other  to  the  axilla,  s* 
Fig.  472.  I    hnve   generally  myself   pre- 

ferred; or,  witli  the  contrivance 
of  Dr.  NcilI,consi8tinj:  of  a  Ikh. 
ronchinir  as  high  as  the  inid'll*' 
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Dr.  Ifelll'i  Apparata*  fur  Frkcian  of  the  Leg. 


of  the  thigh,  the  conntii 
sion  being  made  with  ;)■ 
strips,  passe*!  through  holt- 
the  upper  part  of  the  app.ir 
and  lied  on  the  outside,  a 
hibilcd  in  fig.  4T2. 
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The  use  of  tbe  gaiter,  fig.  473,  in  the  treatment  of  fractures  of  the  leg  and  thigh, 
attended  with  shortening  and  deformity,  cannot  be  too  pointedly  condemned,  as  it 


Fig.  478. 


Fig.  474. 


Application  of  the  Oftiter. 


Application  of  tbe  Handkerchief. 


is  almost  impossible,  in  any  case,  however  carefully  watched,  to  prevent  chafing,  and 
other  inconvenience.  A  similar  remark  is  applicable,  only  more  forcibly,  to  the 
handkerchief,  fig.  474,  at  one  time  so  much  employed  for  this  purpose.  Both  appli- 
ances should  be  proscribed,  especially  as  an  admirable  substitute  may  always  be 
found  in  adhesive  strips,  secured  to  the  sides  of  the  limb,  as  in  fig.  475,  and  tied  at 
tbe  bottom  of  the  foot-board. 

Fig.  476. 


Application  of  Adheslre  Strips  for  malting  Extension. 

The  annexed  cut,  fig.  476,  represents  the  method  of  treating  oblique  fractures  of 
the  leg,  recommended  by  Dr.  Swinburne.  A  narrow,  delicate  splint  and  foot-piece 
are  fastened  by  means  of  adhesive  plaster,  while  counter-extension  is  made  from  the 
knee  by  strips  of  the  same  material  looped  about  the  limb  below  the  joint.   A  strong 

Fig.  476. 


Dr.  Swinburne's  Apparatus. 

cord  is  then  passed  through  this  loop,  and  thence  on  through  a  hole  in  the  side 
splint,  opposite  the  lower  part  of  the  thigh,  in  order  to  aflford  the  requisite  degree 
of  tension.  If,  after  the  apparatus  has  been  applied,  the  limb  is  not  sufficiently 
steady,  adhesive  strips  must  be  used  as  represented  in  the  engraving. 

Suspension  of  the  leg  may  sometimes  be  advantageously  practised,  both  as  it 
respects  the  comfort  of  the  patient  and  the  welfare  of  the  fracture.  This  may  be 
done  either  according  to  the  method  recommended,  many  years  ago,  by  Professor  N. 
R.  Smith,  or  by  the  very  simple  contrivance  of  Mr.  Salter,  of  England,  depicted  in 
fig.  477,  representing  the  limb  surrounded  by  the  apparatus  and  slung  to  the  tester 
of  the  bed.  The  case  in  which  the  leg  rests  is  made  of  light  metal ;  and  the  whole 
contrivance  is  so  arranged  as  to  admit  of  lateral  motion,  as  well  as  of  sliding  up  and 
d6wn,  simply  by  the  rolling  of  the  pulley-wheels  upon  the  horizontal  bar.  The  at- 
tachment of  a  foot-piece  would  greatly  improve  the  apparatus,  as  the  limb  coald  then 
be  more  eflTectually  steadied. 

The  apparatus  of  Dr.  Smith  may  be  used  for  fractures  of  any  of  the  long  bones  of 
the  lower  extremity,  whether  simple,  compound,  or  complicated.    It  consists,  as  is 
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Saltor'a  Apparatni  Tor  6a>p«n<1lag  the  Leg. 

seen  in  fig.  478,  of  two  pieces,  onited  by  a  hinge,  after  the  fashion  of  a  double  inclinfid 
plane,  one  corresponding  with  the  thigh,  and  the  othor  with  the  leg,  the  latter  mip- 
porting  a  shoe,  which  is  attached  hy  n  thuml)-screw,  and  is  so  arranged  as  to  be 
rotated  outwards  or  inwards,  thereby  elevating  or  depressing  the  toe,  as  may  l» 

deemed  most  desirable.    Tlielno 
Fig.  478.  jjieces    are    snpplied    with  sidtv 

boards,  joined  by  bows  of  iron 
beneath  ;  and  tbcy  arc  so  con- 
structed, both  at  the  knee  and  at 
the  foot,  that  they  may  tie  elon- 
gated or  shortened  at  pleasure. 
Moreover,  a  short  crut.<.'ii,  mov>. 
ble  and  well  padded,  is  secuTwl 
to  the  inner  and  upper  extremity 
of  the  thigh  portion,  in  order  ti> 
^irevent  injurious  preftsure  upon 
the  perineum.  .Another  piece, 
well  padded,  movable,  and  com- 
posed of  iron,  is  appended  to  the 
superior  and  outer  part  of  the  a|^ 
paratus,and  is  fastened  around  the 
trunk  by  a  strong  band.  The  tliigli  and  leg  rest  on  slings  attached  to  the  si<le-picecs. 
the  latter  being  con(lne<l  in  tiie  uppiiratus  by  its  own  weight,  aided  b}-  a  bandage,  while 
tlie  former  is  supported  in  fniut  hy  a  well-padded,  ficxible  splint.  Tlie  whole  coUtriT. 
ance  is  svispcnded  to  tlie  coiling,  or  the  tester  of  the  bed,  by  a  single  cord,  attacbed 
below  the  knee,  near  the  routre  of  gravity  of  the  limb  and  ap|»uratus.  The  curd 
ascends  with  a  slight  obliquity  from  ilie  trunk,  so  as  to  effect  the  requisite  estt'tision, 
by  making  gentle  traction  on  the  limb,  which  is  completely  grasj>e«l  by  the  apjiaralus, 
and  consequently  firmly  held  by  it.  In  this  manner,  the  meml>er  is  comix'IIed  U> 
obey  all  the  accidcutal  and  necessary'  movements  of  the  body,  thus  obviating  all 
strain  au<l  tension  at  ihe  seat  of  fracture. 

In  I'ott's  fracture,  the  plan  of  treatment  which  I  have  usually  found  most  effici- 
cious  is  to  place  the  limb  in  the  extended  position  in  a  tin  case  provided  with  » 
vertical  foot-piece.  To  counteract  the  tendency  to  dls])lacement,  a  short  Bplinl 
should  be  stretched  along  the  Inner  surface  of  the  limb,  and  secured  by  nieniis  of 
adhesive  strips  or  several  turns  of  a  roller.  Mr.  Pott  thought  that  deformity  wii 
due  to  the  action  of  the  muscles  of  the  leg,  and  his  invariable  practice,  thoncfor*, 
was  to  lay  the  limb  upon  its  outer  side,  with  the  knee  moderately  Itent,  My  nwn 
opinion  is  that  this  is  not  tiie  fact,  but  th:it  the  wcisilit  of  the  fnot  is  the  direct,  if  not 
the  only,  cause  of  the  displacement,  especially  after  the  first  few  days,  and  tlMt  lit* 
difficulty  is  most  easily  counteracted  by  keeping  the  foot  well  supported  during  On 
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after-treat mi-nt.     Any  tendoiicv  that  maj- exist  in  the  niuscles  to  produce  dieplace- 
menl  usunlly  siib.sidea  within  a  few  days  aller  the  aecidonl. 


COMPLICATEP  FRACTfRES  OK  THE  LEO. 

Fractares  of  the  leg  ore  not  unfrequently  com[>licate<l,  whctljer  involviiiir  boHi 
bones  or  only  one,  as  in  fig.  47ft.  In  the  latter  ease,  the  tibia,  niueh  more  fie(|iteutly 
than  the  filuihi,  is  the  j)ieoe  tluit  is  must  linhkf  to  sulIV-r.  8iieli  aceident.s  are  pro- 
duced ill  v.nrions  ways;  sometimes  by  violti'tiee  applied  to  the  foot,  as  when  a  man 
jumps  out  of  a  second-story  window,  or  tUUs  from  a  scaHblding;  but  more  generally 
by  direct  force,  as  the  passage  of  the  wheel  of  a  carriage,  a  blow  from  a  stoue,  or 

Fig.  479. 


CompllMted  Fnustor*  of  tbo  LKg. 

the  kick  of  a  horse.  When  produced  by  these  and  similar  causes,  the  lesion  is 
usually  situated  in  the  inferior  portion  of  the  leg,  towards  the  ankle-joint,  which  is 
not  unfre«iueiitl3'  ]icnetraled.  Fractures  of  the  leg,  occasioned  by  rjiilway  violence, 
arc  always  of  a  comraiinited  eluuJieter,  the  bones  being  extensively  crushed,  and 
the  soft  parts  severely  lacerated  and  eontn.sed,  if  not  actually  puli)ifled.  Hemor- 
rhage, both  venous  and  arterial,  often  sadly  coniplicates  sucli  injuries,  and,  along 
with  the  shock,  sometimes  proves  speedily  fatal,  the  system,  perhaps,  never  fairly 
reacting  after  the  accident.  Now  and  then,  tlie  medtillarv  artery  of  the  tibia  bleeds 
profusel}'.  Complicated  fractures  of  the  h'g,  of  a  very  bad  character,  are  also  fre- 
quently produced  by  machinery  in  ra|«id  motion,  nnd  by  gunshot  violence.  i?5ome- 
timcs,  again,  especially  when  there  is  unusual  liriLtleness  of  the  osseous  tissue,  the 
bones  are  frightfully  broken  by  causes  «o  trivial  as  to  surprise  one  how  the}"^  could 
have  induced  sucli  a  result. 

In  whate\er  manner  coinpticated  frftcturcs  of  the  leg  may  happen,  the  ends  of  the 
fragmentrt,  particularly  those  of  the  tibia,  are  e.\tremuly  liidile  to  protrude  at  the 
wound;  t)ie  hitlL'r  (A\eu  in  snob  a  mariner  as  to  render  it  very  diflieult  to  elfect  re- 
placement, owing  to  tiieir  being  lightly  girt  by  the  edges  of  the  opening  in  the  integu- 
ment, and  albo  to  the  great  lengtli  wlueii  so  freijneutly  distinguishes  them.  The 
syrajJtoms  of  such  accidents  are  always  suiriciently  cliaraeleristie,  since  there  is 
usually  not  only  great  deformity,  but  likewise,  as  just  .stated,  exposure  of  the  ends 
of  the  broken  pieces.  Nevertheless,  allhougb  no  dillicnlty  can  attend  the  diagnosis, 
under  such  circumstances,  so  far  as  the  existence  of  IVuctnre  is  concerned,  yet  the 
surgeon  should  always  institute  a  most  careful  and  searching  examination,  with  a 
view  of  ascertaining  the  true  condition  of  the  soft  structures,  the  welfare  of  which 
is  often  much  more  deeply  interested  than  that  of  the  bones  tlu-mselves.  The  first 
object,  in  every  case  of  tlie  kind,  should  be  to  determine  what  should  Ik-  done; 
whether  an  .•iltem])t  should  be  made  to  save  the  limb  or  whetlier  it  siiould  be  cut 
otC  As  a  general  rule,  it  nia_v  be  stated  that  whun — if  I  may  use  an  antithetical 
and  apparently  contradictory  expres.si<Jo — tiie  eorii[>lic!ited  fracture  is  simple,  that 
J8,  without  any  .serious  lesion  of  the  soft  jjarts,  an  etiort  should  alwa3's  be  made  to 
preser\'e  the  limb,  csj)ecially  if  ttie  patient  is  young  and  robust,  and  the  bone  not 
comminuted,  Hilhinigli  jierhaps  broken  at  several  ditFerent  points.  It  is  true,  such 
cases  sometimes  terminate  nnfavorably,  both  as  it  respe«;ts  limb  and  life;  and  it 
should  al.H^)  be  borne  in  mind  that  the  injury  sus^t.^ined  both  by  the  sol\  and  osseous 
tissues  may  be  much  greater  and  more  serious  than  the  eye  and  hand  can  possibly 
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Fig.  480. 


trace.  The  dangers,  too,  from  tetanus,  pyemia,  erysipelas,  secondary  bemorrhagc 
iiiirj  profuse  aiul  exbatistitig  suppuration,  are  uot  to  be  overlooked  by  tbe  stirgeoti  in 
liis  laudable  endeavors  to  save  a  paliunt  from  mutilation;  nor  is  be  to  foi^i  ihit 
such  lesions,  espcuially  when  seated  near  tbe  ankle-joint,  are  extremely  lial>l«  to  l» 
followed  by  ancbylosis. 

When  tbe  bones  arc  si>vcroly  c-ommintited,  the  soft  parts  terribly  lanerated,  or  lb« 
ankli'-joint  extensively  opened — in  short,  when  the  limb  has  been  frightfully  KniiMxl, 
torn,  and  crushed — no  one  woidd  liesilate  to  use  the  knife  tlic  rnDnieiit  sulllcipnt  tvw 
tion  has  taketi  i>lace  to  enable  the  system  to  withstand  tlic  additional  8b<»ck.  Tlie 
case  even  then  is  frequent  ly  a  had  one,  tbe  patient  often  rai)idi3-  sinking  from  exlwu> 
tion,  or  soon  after  from  the  effects  of  pyemia. 

When  an  attempt  is  made  to  jjreserve  the  limb,  the  first  indication  istoarmt 
hemorrhage  ;  the  second,  to  coajjtate  the  ends  of  the  broken  bone;  tbe  third,  lo  place 
the  limb  in  an  easy,  conilbrtabJe,  retentive  apparatus;  and  the  fourth,  to  modi-mU 
tbe  resnltingr  inflammation.  These  intentions  are  to  be  fidfilled  in  conforrailv  with 
the  principles  laid  down  under  the  head  of  general  observations  on  fractures.  Whrn 
the  end«t  of  the  fragments  jnotrude,  re|>lftcement  may  usually  be  readily  effected  bj 
extension  and  counter-e.vtension,  except  when  they  are  tightly  girt  by  the  edges  of 
the  wound,  when  they  must  be  liberated  either  with  a  blunt  hook,  or  by  cnlarpiug 
the  opening  with  a  bistoury.  When  tbe  ends  are  unusually  long  and  sharp,  ami  tli*- 
posed  to  protrude  despite  these  efforts,  the  best  plan  is  to  retrench  them  with  the  uaw 
or  pliers,  care  being  taken,  however,  not  to  cut  off  more  than  is  absolutely  necessary. 
Malgaigne  in  such  cases  advises  the  insertion  of  an  iron  screw,  attached  to  a  »tnip 
encircling  the  timh,  into  the  projecting  tVagineiiit,  in  order  to  jtlace  it  in  proju'r  jwisi- 
tion,  but  of  the  propriety  of  such  a  procedure  I  entertain  great  d<Mibt,as  it  must  oflvn 

be  followed   by  erysipelas  and  other  evil  effects. 
The  edges  of  the  wound  are  accurately  .nppn«i- 
mated  by  suture  and  collodion,  every  eifort  Ix-ing 
made  to  exclude  the  air.    liemorrbage  is  oli"!- -i 
in  the  usual  manner.     When  the  blooil  pi 
from  the  nutrient  artery,  and  is  profuse  or  inniini- 
somc,  it  may  be  necessary  to  plug,  temporarily,  tb< 
canal  in  which  the  vessel  runs,  with  a  soft  piece  of 
wood.    The  best  fracture  apparatus  is  the  woodcu 
box,  fig.  4«0,  so  much  used  in  this  city,  IkjIL  in  pri- 
rate   and    hospital   practice,  consisting  of  four 
pieces,  one  corresponding  with  the  back  of  theleg,and  two  with 
its  sides,  the  fourth  l)eing  intended  for  the  foot.    The  latter, 
I)rnjt'cting  nearly  per[>endicidarly,  is  provided  with  two  mot- 
tise  boles,  for  the  reception  of  the  extending  bands.    Tbe  two 
lateral  pieces  are  secnred  each  by  two  hinges  to  the  back  board, 
so  as  to  admit  of  being  opened  or  shut  at  pleasure  during  tbe 
application  and  removal  of  tbe  dressings.   The  limb,  enveloped 
in  tlie  bandage  of  Sculletns,  is  carefully  laid  into  tbe  box.  prf- 
viously  closed,  and  partiiiUy  filled  with  coarse  bnin,  which  it 
alterwanls  piled  on  until  the  whole  leg  and  the  spaces  no 
each  sitle  of  it  are  ooiupletely  covered  in.     The  advantage  of 
the  bran,  thus  used,  is  that  it  affords  not  only  eas^',  equable^ 
and  comfortal>Ie  support  to  the  broken  bones,  but  al^so  that  it 
readily  absorbs  the  discharges,  and  prevents  the  deposit  <if  tlw 
ova  of  the  fly,  so  common  during  the  hot  months  of  this  and 
other  countries.     Su1»stitution  is  effected  whenever  the  sub- 
stance becomes  soiled  and  caked.    This  mode  of  treating  com- 
|)ound  fractures  of  the  leg  was  originally  suggested  by  the 
late  I)r,  .lohii  Rhea  Barton,  and  is  unquestionably  one  of  the 
most  valuable  improvements  that  have  been  introduco^J  into 
the  management  of  this  class  of  injuries,  whether  it  Ihj  viewd 
with  reference  to  the  comfort  of  the  patient,  the  safety  of  tUe 
limb,  or  the  convenience  of  the  surgeon. 

The  necessary  extension  and  counter-extension  are  ca^ilj' 
eiTected  by  adhesive  strips.     For  tbe  first  week  or  t«o  day*,, 
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leeches  and  nolrt  watcr-drossingwill  generally  be  rctniireil.  Should  suppuration  arise, 
the  most  soothiiiij  applii-alion  will  be  an  emollii-nt  poultice. 

A  very  common  mode  of  ilrossiiig;  eorapoiinil  ffiujturua  of  the  tibia  alone  is  by 
Mclnt3're\s  screw  splint,  veprcsentfil  in  fig.  -is I,  ivell  padded,  and  extended  ;  an  open- 
ing hcinu  loft  in  the  bandage  opposite  thewontKl. 

Complicated  fractui'C;i  vf  the  leg  are  necessarily  troublesome  and  tedious  occiir- 
reneesj  rcfpiiring  the  utmost  c.ire  and  atlejition  to  prevent  deformity  juid  pcrnift- 
nent  lameness,  and  even  then  thi?*  is  by  no  means  alwjiys  possible.  Kr^'sijielad,  i» 
its  worst  fonus,  often  speedily  follows,  generally  within  the  first  forty -eight  hours; 
copious  suppnration  arises,  the  matter,  unless  evacuated  by  timely  incisions,  perhaps 
burrowing  extensively  among  the  hiirrouuding  stnicttires;  and  the  system  becomes 
rapidly  underuiiiied  by  liectic  irritation,  loss  of  sleep,  and  impaireil  nutrition.  Great 
swelling,  the  result  of  a  de|)ositiou  of  serum  and  lymph,  freipicutly  exists ;  the  limb, 
teniler  and  heavy,  rea<lily  pits  on  pressure;  and  the  joints  are  stiff,  painful,  and  in 
danger  of  permanent  ancliylosis.  The  heel,  unless  carefully  watched  and  protected, 
ia  sure  to  suffer;  first,  from  intlammation,  and  afterwards,  at  no  distant  period,  from 
gangrene.  Most  of  tliese  locat  troubles  may  generally  be  prevented  by  the  judicious 
use  of  the  bandage,  applied  gently  aud  equably,  ^-et  somewhat  iinnly,to  sn])i)ort  the 
capillary  vessels,  control  niiisi  idar  action,  and  promote  the  absorption  «if  einised 
fluids.  Passive  motiou  should  be  early  instituted,  and  daily  repeated  f(jr  timuy 
months. 

FBACTCRES  OP  THE  PATELLA. 

Fracture  of  the  patella,  figs.  482  and  483,  although  comparatively  uncommon,  is 
of  great  practical  importance,  from  its  proximity  to  the  knee-joint,  and  the  imperfect 
manner   in  which   it  is   usually   repaired. 


Pig.  483. 


Fig.  483. 
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It  ma3"  extend  through  the  bone  in  any 
direction,  transversely,  oUliipiely,  or  ver- 
tically, the  frequency  of  the  occurrence 
being  in  the  onler  here  stated.  When  tlie 
fracture  is  comminuted,  the  fissures  ollcn 
exhibit  the  most  irregular  arrangement. 
Com[iOiind  fracture  of  the  patella  is  uq- 
cominou. 

The  causes  of  the  accident  are  two, 
externfd  violence,  ami  nuiscuiar  .action. 
The  transverse  fracture  is  nearly  always 
produced  by  tlie  latter,  or  by  the  joint  agency  of  the  two,  while  the  oblique  and  ver- 
tical are  invariably  the  result  of  direct  injury,  as  a  fall,  blow,  or  kick.  In  tlic  latter 
case,  consequently,  there  is  frequently  severe  contusion  of  the  soI\  parts,  and  some- 
times the  knee-joint  is  even  hiid  open.  The  transverse  fracture  is  produced  by  falls 
in  which  the  leg  is  strongly  fiexed  upon  the  thigh,  wliile  the  body  is  thrown  suddenly 
and  forcibly  backwards,  thereby  puttiitg  tlic  extensor  muscles  powerfully  upon  the 
Stretch,  the  line  of  fracture  usually  taking  place  juat 
above  the  middle  of  the  bone,  .lumping  out  of  a  car- 
riage and  falling  backwards  upon  the  ground,  is  one 
of  the  most  common  ways  in  which  the  accident  is  oc- 
casioned. Circus  riders  and  ballet  dancers  sometimes 
break  this  bone  in  the  act  of  lea])iug  iu  the  exercise 
of  their  profession. 

Desanlt  met  with  a  case  in  which  a  man  broke  both 
of  these  bones  KitnultancnuHlv  by  a  vioh'nt  efiort  of  the 
muscles  to  diseniitige  the  limbs  from  the  constrained 
position  in  which  they  were  phieed  during  the  opera- 
tion of  lithotomy- 
Transverse  fracture  of  the  patella  is  sometimes  caused 
1»V  direct  violence,  as  when  the  Itonc  is  struck  in  a  fall 
or  blow,  and  forcibly  imjtelled  atjainst  the.  condyles  of 
the  femur.  On  the  other  hand,  oases  occur,  although 
rarely,  in  wluch  the  bone  is  i>roken  from  within  out- 
wards, as  in  fracture  of  the  articular  extremity  of  the  fmbiom  of  ih«  Pawn*. 


Fig.  484. 
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fi-mur,  in  which  one  of  the  fi'agmcnts  is  violently  thrust  against  the  posterior  lurbot 
of  the  patella,  perhaps  shivering  it  into  a  number  of  pieces. 

The  at/wptoms  of  fracture  of  the  patella  are  generally  well  marked.  In  the  traii*. 
verse  form  of  the  lesion,  tl»e  nature  of  the  accident  is  at  once  dotoctnble  ly  tiM 
change  in  the  contour  of  the  knee,  Ity  the  inability  to  extend  the  limb,  and  by  Ibi 
displacement  of  tlie  up]K*r  fragnunt,  as  seen  in  fig.  484.  In  many  cases  the  firr. 
fion  is  conscious,  at  the  moment  of  the  injury,  of  soraethinfi;  having  given  w.iv,  iind, 
perhaps,  he  ma>'  even  h:ivc  hoard  the  peculiar  characteristic  snap.  If  he  atli'mjiti 
to  get  up  and  walk,  he  will  be  almost  sure  to  fall,  from  bis  inability  to  exU'inJ  tbi 
leg  and  support  the  weight  of  the  body  upon  it.  The  displaeenieni  is  usually  cf* 
siderable,  the  superior  fragment  being  drawn  upwards  ujjon  the  forepart  of  the  tlii:^ 
by  the  extensor  muscles.  The  height  to  which  it  may  be  carried  varies  acconiiog 
to  the  extent  of  the  destruction  of  the  ligamentous  connection  of  the  tendon  oftlieM 
muscles.  Wlicn  the  separation  is  comj^lete,  it  may  amount  to  two  and  a  half,  thwe, 
and  even  four  inches,  while,  under  ojyposite  circumstances,  it  may  not  exc«!od  ftix, 
eight,  or  ten  lines.  The  distance  between  the  two  fragments-is  always  increa»«?d  lit 
bcnrling  the  leg.  The  front  of  the  knee  has  a  flattened  appearance,  and  upon  passing 
the  finger  over  it  its  point  will  be  found  to  sink  down  abruptly,  as  it  were,  intolbc 
joint.  The  lower  fragment  is  stationary,  but  the  upper  is  easily  moved,  .ami  air, 
by  thorough  extension  of  the  limb,  be  brought  down  into  its  normal  situation,  eu  t» 
to  enable  one  to  detect  crepitation.  If  some  time  has  elapsed  since  the  ocrurmiw 
of  the  accident,  considcralilu  swelling  may  be  present,  due  to  the  etTusion  of  syuovial 
fluid,  or  to  this  fluid  and  extra  articular  deposits,  and  more  or  less  obscuring  th« 
diagnosis;  occasionally  a  considerable  quantity  of  blood  is  poured  into  the  joinl, 
especially  when  the  fracture  has  been  caused  by  external  violence. 

In  respect  to  its  mode  of  union,  the  transverse  fracture  of  the  pat«lla  holds  the 
same  relation  as  a  similar  injury  of  the  olecranon.  In  both  cases  the  nutrition  of 
the  fragments  is  seriously  ijnpaircd  by  the  laceration  of  the  vessels;  in  both  then* is 
an  inordinate  quantity  of  synovial  fluiil,  and  in  both  great  difliculty  is  exjH'rieucwI 
in  maintaining  coaptation.  Ilonce  the  union  ahvays  takes  place  by  fibrous  or  hg»- 
mentous  tissue,  and  not  bj'  osseous.  In  all  the  examples  of  this  fracture  thai  I 
have  been  able  to  examine,  both  in  the  living  subject  and  in  museums,  I  have  nol 
met  with  any  in  which  the  consolidation  was  completely  osseous.  A  few  such  CMea^ 
however,  have  been  deseriited  by  surgeons,  and  one  well-niuiked  gi>eciineu  of  tlic 
kind,  found  in  the  College  dissecting-room,  is  contained  in  luy  private  collcoUoiL 
In  the  inferior  animals  it  is  not  uncommon,  if  care  Ijfe  taken  to  keep  the  ends  of  the 
bone  accurately  in  contact.  When  the  interval  between  the  br<iken  piwes  is  very 
considerable,  as,  for  instance,  when  it  amounts  to  two  inelies. 
Fig.  485.  *^'^  union  is  established  b3'  the  a[)oneuroiic  tissue  which  n.ilii- 

rally  covers  the  patella,  and  which,  in  this  event,  extend*  from 
one  fragment  to  the  other,  the  plastic  matter  which  is  poarr«t 
(tf  out  in  consequence  of  the  injury  not  being  capable  of  being  coo- 

'  '  *  verted  into  ligamentous  matter.     Whatever  may  be  the  nature 

of  the  connecting  medium,  it  is  important  that  it  should  \xu 
close  and  jierfect  as  [)ossible ;  for  it  is  found  that  the  joint  wiU 
always  be  weiik  and  unprotected  precisely  in  proporlion  to  it* 
length  and  thinness. 

Tile  annexe<l  cut,  fig.  4S5,  represents  a  specimen  of  fractum 
of  tlie  patella  in  the  cabinet  of  Professor  Paneoust.  The  bone 
was  broken  into  three  pieces,  the  superior  of  which  was  drawn 
up  in  frojit  of  the  thigh,  far  away  from  the  joint,  and  nearly  foot 
inches  from  the  inferior,  which  consisted  of  a  mere  little  strip, 
hardly  two  inches  in  width,  corresponding  with  the  lower  edge 
of  the  }>one.     .\o  imion  ftdlowed. 

The    fragments    at\er    this   accident   occasionally   cxiwri^m* 
important    changes    in    form  antl    bulk.      Now  and    thr>n  they 
undergo  remarkulile  atrophy,  but  more  coninionly  they  inereaw 
in  sijte  and  strength,  so  as  to  niTord   a  broader  surfno*'  for  tbe 
fibrodigamentous  tissue  which  serves  to  hold  them  together. 
Old  Pr»ctnr«  of  the  Pa-         ^"'1^  treatment  of  transverse  fracture  of  this  bone  is  attended 
leUii,  ihowiog  ni«  8<.r>»-    with  serious  dilllcnlty,  on   aceount,  first,  of  the  pressure  from 
nUoiiDriberngmeDU.      tUe  accumulation  of  synovial  fluid,  and,  secondly,  of  iLc  Jlffl* 
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culty  experienced  in  controlling  the  action  of  the  extensor  museles,  the  couBtant 
tenticuey  uf  which,  especiatly  lUuing  the  lirst  sis  or  eiyht  days,  is  to  draw  tljc  supe- 
rior tV.'igracnt  upwards,  jiway  frum  the  lower.  To  connteraet  this  tendeiiey,  therefore, 
constitutes  the  chief  indication  of  the  treatment.  This  can  l>e  efTected  only  by  main- 
taining the  leg  steadily  and  faithfully  in  a  complete  state  of  extension,  the  lliigh 
being  at  the  same  tiiue  flexed  upon  the  i)elvis,  and  the  body  kept  in  the  semieruct 
posture.  In  this  manner,  the  extensor  muscles  are  thoroughly  and  clfettnidly  re- 
laxed. The  most  elllcient  contrivance  for  insuring  this  position  of  the  Hndj  is  a 
strong,  well-paildwl  tin  or  wire  ease,  long  enough  to  reach  from  the  middle  of  Ihe 
thigh  to  the  corresponding  point  of  the  leg,  a  roller  having  previously  iK-en  applied 
from  the  toes  upwards,  and  another  from  the  groin  downwards.  The  .su|.>erior  (Vag- 
inent,  having  been  brought  into  place,  is  next  confined  by  numerctus  adhesive  strips, 
carrie«l  aroiuid  tiie  bone  above  and  Kdow  the  joint,  and  connected  afterwards  by 
vertical  and  transverse  pieces.  The  dressing  is  comjvleted  hy  the  application  of  a  long, 
thick,  ami  rather  narrow  compress,  extended  around  the  ii|)|icr  border  of  the  patella, 
and  confined  b}-  the  two  rollers  passed  around  the  joint  in  the  form  t)f  the  figure  H. 
Managed  in  this  way,  it  is  hardly  possible  for  the  fracture  to  sullcr  the  slightest  dis- 
placement, or  to  conceive  of  anything  better  calculated  to  fulfil  (he  end  in  view. 
Thoiin  or  wire  case  maintains  the  limb  in  tlie  extended  position,  the  adhesive  strips 
and  com|n-e8s  retain  the  ti[>per  fragment  in  contact  with  the  lower,  and  the  two 
rollers,  applied  in  opposite  directions,  aid  powerfully  in  controlling  nuiscular  con- 
traction. 

When  a  suitable  case  cannot  be  procured,  the  olject  may  be  attained  by  tlie 
use  of  a  wooden  splint,  well  padded,  and  stretched  along  the  j>ostcrior  part  of  the 
thigh  and  leg.     The  adjoining  drawing,  flg.  48G,  represents  the  mode  of  dressing 

Fig.  486. 


HftUiilUtB's  App»ra(u*  fur  Fruitute  of  Ibe  Pitl*Uk. 

transverse  fractures  of  the  patella,  pursued  by  Professor  ITamiUon,  nn<l  also,  with 
slight  modifications,  at  the  Pennsylvania  Hospital.  The  plxui  is  an  excellent  one, 
and  seldom  fails  to  etfcct  a  good  cure ;  often  with  hardly  an}'  interspace  between  the 
ends  of  the  fragments. 

Numerous  contrivances  are  before  the  profession  for  the  treatment  of  these  inju- 
ries, nearly  all  constructed  upon  the  same  princi|)les.  Among  the  more  ingenious 
are  those  of  Lonsdale,  linrge,  Lansdale,  and  lioisuot.  The  ring,  employed  by  Albu- 
casis,  De  Vigo,  Bassuel,  Piirmann,  Heister,  and  others  in  the  treatment  of  transverse 
fractures  of  the  patella,  was  reintroduced  into  practice,  in  ISBfi,  by  Dr.  W.  A. 
Gibson,  of  Missouri,  and  in  the  case  reported  by  him  bony  union  is  said  to  Imve 
taken  place  in  thirty  (biys,  followed  by  the  perfect  use  of  the  knee-joint.  The  ring, 
made  of  iron,  and  well  jiadded,  is  securetl  first  to  the  knee  by  adhesive  strips,  and 
then  b}'  a  roller  to  a  liijlit  splint,  two  feet  in  length,  stretched  along  the  posterior 
surface  of  the  thigh  and  leg.  Excellent  resullji  have  followed  this  mode  of  treatment 
in  the  hands  of  Kvc,  Ubickmau,  and  other  surgeons. 

Tlie  hooks  of  Malgaigue,  delineated  in  fig.  4S7,  were  employed  by  that  eminent 
surgeon  in  a  considerable  number  of  cases,  with  bony  union  in  some,  and  no  bad 
results  in  any  ;  and  they  are  now  a  good  deal  used  both  in  this  country  and  in  Europe. 
The  shape  and  construction  of  the  instrument  arc  perceived  at  a  glauce.     Two  of  the 
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Fig.  487.  hooks  are  insorted  into  the  tendon  of  the  extcJisor  muscle,  nr  " 

upper  edge  i>f  the  paU'Ua,  and  two  into  the  lower,  when  ' 
drawn  togc-ther,  and  kept  in  place  by  the  screw.     They  • 
trate  Lh«  bone,  much  less  the  joint;  and  the  only  ohjc  la 

is  that  they  may  produce  eryBipelas.  Tlie  great  advaul;igi:  is  llul 
they  prevent  the  ends  of  the  iVagtnents  from  tilling  up  in  ft  ottt.  tbuj 
huhling  thera  more  closely  and  firmly  together,  and  t  ; 

i.flectua]ly  insuring  osseous  union.    From  six  to  eight  ■  .lie 

period  during  which  tliey  should  be  retained. 

Dr.  John  Rhea  Barton,  in  one  instance,  connected  iJie  frBi^cntt 
together  with  a  silver  wire,  hut  lost  his  patient;  and  I  am  put  xwwt 
that  the  operation  has  ever  been  repeated. 

As  ancljylosis  is  one  of  the  occurrences  most  to  be  dreadc«I  alVr 
this  fracture,  pa.sslve  motion  should  be  employed  as  soon  a«  tbe 
union  is  sutlicii-ntly  advanced  to  admit  of  it.  This  will  usually  t* 
b}-  the  end  of  the  fourth  week.  It  ^^hould  afterwanlt*  Ijc  repeativl, 
at  first  every  other  day,  luid  tlien  every  day,  until  all  risk  of  tliii 
accident  is  passed.  The  limb  must  not  bo  used  for  the  ordiiianr 
puriKise  of  progression  for  tliree  or  four  mouths,  expcrienoe  liaviiig 
ehowii  that,  if  exercised  too  early,  the  connecting  bond  will  hecoiat 
gradually  more  and  more  elongated,  and  thus  materially'  interfere  with  the  re>t/if»- 
tiou  of  the  functions  of  the  joint.  Especial  care  must  be  taken  not  to  flex  the  kiire 
rudely  or  suddenly  for  a  long  time.  At  the  expiration  of  f<tur  weeks  the  tin  case 
may  be  taken  olT,  and  a  leather  splint  substituted,  the  patient  walking  about  upon 
crutches. 

A  portion  of  the  patella  may  be  broken  off  obliquely,  and,  suffering  no  moteiiil 
di8|>laceuu'nt,  may  readily  unite  by  bony  matter,  as  any  other  fracture.  A  simibr 
result  generally  follows  when  the  tisaure  is  vertical,  with  little  or  no  reparation  of 
the  fragments,  the  tendency  to  which  is  very  slight,  as  the  broken  pieces  at*  D0( 
inlluenced  by  muscular  contraction.  The  prognosis  is,  therefore,  other  things  b«iit$ 
equal,  always  favorable,  although,  owing  to  the  proximity  of  the  knee-joint,  a  eofr 
eiderable  period  will  usually  elapse  before  there  will  be  perfect  recovery  of  the  funo- 
tions  of  the  limb. 

The  signs  of  these  fractures  are  sometimes  very  obscure,  es])eoially  when  there  is 
much  swelling  of  the  soft  parts.  In  general,  however,  the  nature  of  the  caac  may 
be  determined  by  the  impaired  motion  of  the  knee-joint,  by  the  fixed  charactered 
the  i)ain,  and  b^'  pressure!  applied  to  the  patella  in  opposite  directions. 

The  limb,  h.iving  been  euveloited  in  a  bandage,  should  be  kept  at  rest  in  an  ele- 
vated  and  extenrled  position  until  there  is  complete  subsidence  of  inllatnmalion,  when 
the  water-glass  dressiug  should  be  a]>i»lied,  the  patient  l)eing  permitted  to  movcaUml 
upon  crutches.  If  the  fr.icture  Ite  vertical,  or  nearly  so,  it  will  be  necessary  to  »nj>- 
port  the  fragments  by  means  of  two  compresses,  stretched  along  the  lateral  Itonlcm 
of  the  bone,  iuid  coufmeil  by  adhesive  strips  and  a  roller.  When  the  fissure  is  xvrj 
obrKjue,  tbe  displacement  maj-  be  such  as  to  demand  a  course  of  treatment  similar 
to  that  necessary  in  a  transverse  fracture. 

A  patella  that  has  been  broken  transversely  is  exceedingly  liable  to  .a  recurrfnce 
of  the  accident  from  comparatively  sliglit  muscular  contraction.  The  patient  iihould, 
therefore,  always  be  put  upon  Ids  guard  in  this  respect.  The  fracture  may  occur  »t 
the  same  point,  but  genendly  it  takes  jjlacc  a  little  higher  up.  Finally,  when  oae 
patella  has  been  broken,  the  other  is  apt  to  sutler  in  a  similar  manner,  owing  to  the 
imperfect  use  of  the  atfected  limb,  and  the  consequent  liability  of  the  patirnt  lo 
fall. 

In  all  fractures  of  this  bone  it  is  a  good  rule,  after  the  first -eight  or  ten  weeks,  lo 
protect  the  knee  for  a  long  time  with  a  suitable  gum-elastic  cap,  to  rub  the  {>*rt4 
well  at  least  once  a  «lay  with  some  stimulating  liniment,  and  to  observe  the  greal^st 
possible  care  in  the  use  of  the  limb.  The  extensor  muscles,  especially  the  straijjlit, 
always  remain  very  weak  after  transverse  fractures  of  the  patella,  and  in  many  chum's 
they  experience  a  i-cmarkable  degree  of  atroi)h3',  which  generally  lasts  through  ihc 
remainder  of  life. 

Compound  fractures  of  the  patella  are  among  the  most  dangerous  of  accidenls, 
life,  when  an  attempt  is  made  to  retain  the  limb,  being  li.nble  to  be  assailed  by  pro- 
fuse suppuration  of  the  knee-joint,  erysipelas,  pyemia,  pleuro-pneumuuia.  tttuiuifc 
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and  hectic  irritation.  For  this  reason  primMry  ampulatiou  is  occasionally  demanded. 
When,  as  occasionally  occurs,  the  joint  is  not  luid  open,  llie  rule  of  practice  is  to 
endeavor  to  save  the  limb,  all  loose  rraginenls  beiiitj;  removed,  and  the  case  managed 
upon  ordinary  princii>k's.  The  great  puiiits  in  the  treatment  of  such  eases  are,  tirst, 
to  maintain  the  limb  in  an  elevated  position  upon  a  posterior  splint,  and  to  keep  the 
knee  constantly-  covered  with  a  bladder  [vartially  tilled  with  pounded  ice.  If  the 
symptoms  are  very  urgent,  and  the  patient  is  young  aiid  jilethoric,  blood  ^^h(»uId  be 
taken  fively  from  the  arm  and  by  leeches  from  tiie  atl'ected  parts.  The  danger  to 
limb  and  life  in  such  accidents  is  generally  iu  propuitiwti  tu  the  ituiount  uf  injury 
sustained  liy  the  knee-joint.  Inciseil  wounds  usually  do  much  belter  than  lacLiated 
and  contused. 

Secondary  nraputation  may  become  necessary,  when,  an  attempt  having  been  made 
to  save  the  limb,  life  is  threatened  with  exhaustion  by  profuse  suppuration  and 
hectic  irritation.  Mr.  Poland,  who  has  made  a  8|>ecial  study  of  compouud  frnctuies 
of  the  patella,  involving  the  knee-joint,  finds,  by  an  ap|)eal  to  statistics,  that  such  an 
operation,  wliether  primary'  or  secondary,  is  much  less  frequently  called  fur  than  has 
generally  been  imagined.  Of  fisj  cases  treated  without  Ibis  extreme  measure,  only  1:2, 
or  n,<)5  per  cent.,  died,  while  of  14  cases  treated  by  amputation  and  excision,  8 
perished,  thus  exhibiting  a  very  great  dilTerence  in  favor  of  non-interference.  In 
all  the  fatal  cases,  as  well  as  in  a  majority  of  those  that  recovereil,  supimration  of 
the  joint  had  occurrerl.  Anchylosis,  partial  or  complete,  must,  of  course,  iu  hiuch  aa 
event,  be  a  frequent  sequence. 

PBACTURES  OP  THE  FEMUR- 

Fractures  of  the  femur  deserve  the  most  attentive  study ;  for  not  only  are  they 
of  frequent  occurrence,  but  they  present  themselves  under  every  possible  variety  of 
form,  and  there  are  no  injuries  of  the  kind  which,  to  use  the  language  of  Tott,  "so 
often  lame  the  patient  and  disgr.acc  the  surgeon."  Any  portion  of  the  bone  may 
give  waj',  and  hence  it  is  ciistoniary,  in  treating  of  the  subject,  to  speak  of  fractures 
of  the  shaft  of  the  feraur,  of  its  condyles,  and  of  its  superior  extremity,  or  of  its  neck, 
and  of  its  trochanters. 

L    FRACTURES  OF  THE  SHAFT. 

The  shaft  of  the  femur  may  l>e  broken  in  any  portion  of  its  extent,  but  there  are 
three  points  whicii  are  particularly  obnoxious  to  fracture.  These  arc  the  upper  fourth 
of  the  bfnie,  the  middle,  and  the  inferior  fourth,  the  relative  frequency  of  the  accident 
being  in  the  order  here  stated,  although  it  is  generally  asserted  that  the  hone  yields 
more  frequently  at  or  near  its  middle  than  anywhere  else.  This  idea,  however, 
accords  neither  with  the  results  of  my  observations  iipuri  the  living  subject,  nor  with 
ray  examinations  of  specimens  of  fractured  botifs  iti  ditleienl  collections.  The  rela- 
tive dillerence,  however,  is,  no  doxdjt,  very  slight.  Fraetnres  of  the  shaft  of  this  bone 
are  nearly  always  iu  adults  and  elderly  subjects  oblique,  and,  therefore,  liable  to  be 
attended  with  great  displacement,  the  long  and  sharji  ends  of  the  fragments  ol'len 
inflicting  serious  injury  upon  the  soft  |>arts.  In  children*  on  the  contrary,  they  are 
more  freipientl}'  tratisvorse;  or,  at  all  events,  the  obIi(]uity  is  usually  much  less,  and, 
as  the  muscles  are  less  vigorous,  the  tendency  to  ovcrlaiiping  is  not  nearly  so  marked. 

Fraiiure.K  of  the.  Ujtpet'  Foitrtb  of  the  Shaft. — The  most  coraraon  site  of  fracture 
of  this  portion  of  the  bone  is  from  two  and  a  half  to  three  and  a  half  inches  below 
tlie  email  trochanter;  tin- line  of  fracture  is  almoat  always  oblique,  cxteiidiug  from 
behind  forwards,  :md  from  above  downwards,  being  frequently  from  an  inch  and  a 
half  to  two  indies  in  length.  A  transverse  fracture  here  is  an  exceedingly  rare 
occurrence.  It  is  also  very  nncommon  t,r>  sec  t!ic  bone  give  way  just  below  the  small 
trochatiter,  and  it  is  worthy  <»f  note  tliat,  when  it  does  break  at  this  point,  it  is  gene- 
rally complicated  in  its  character,  or  associated  with  extracapsular  fracture,  properly 
so  termed. 

The  symptom.'^  of  fracture  seated  in  this  portion  of  the  femur  arc  generally  so 
obvious  as  to  indicate  at  once  the  nature  of  the  injury,  the  characteristic  signs  con- 
sisting of  great  .shortening  and  angular  deformity.  Tiie  sliortening  v.aries  from  two 
to  four  inches,  and  usually  exists  in  full  force  immediately  after  the  receipt  of  the 
injury.  The  superior  portion  of  the  limb  i.s  remarkably  distorted,  being  convex  on 
its  external  surface,  with  a  corre.«i ponding  concavity-  internaliy,  occasioned  by  the 
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overlapjjing  of  llio  etuis  uf  tlic  hryki'n  bone,  the  upper  uearl}-  alwaj's  Ij'ing  in  fn.f.- 
of  ihe  lower,  ami  both  being  u.sually  tlirectetl  Bomewliat  outwards.     In  ten  8j> 
of  fracture  of  the  uiijier  fourth  tif  the  Bhatl  of  the  femur,  now  tjefore  me,  I  H 
iu  all,  except  one,  the  upper  fragment  is  in  front  of  the  lower,  the  reverse  Iv. 
case  in  the  other.     In  these  ten  specimens  the  superior  piece  is  drawn  forwp: 
outwards  iu  six;  iu  two  it  is  tilted  upwards  and  inwards;  and  in  two  it  is  ra 
and  in  a  straight  line  with  the  lower,  or  without  any  lateral  deviation  whatever.    Itit 
distance  of  tlie  fracture  from  the  small  trochanter  ranges  from  iwo  inches  aud  two- 
thirds  to  tiireo  inclies  aud  a  quarter. 

In  the  s>ix  specimens  in  which  tlie  superior  fragment  is  directed  forwards  andftirt- 
wards,  the  lowor  fiagraent  is  also  inclined  outwards  in  four,  the  junction  ' 
theiu  being;  sulI)  as  to  give  the  Ixjne  more  or  less  of  an  arched  ajjpearance,  tl: 
vexity  being  external  and  the  concavity  internal.  In  the  two  specimens  iu  wfiuii 
the  upper  end  is  directed  forwards  and  inwards,  the  lower  end,  in  one,  is  incIint'J 
iuwarils  also,  and  in  the  other  it  is  straight,  or  in  a  line  with  the  superior  fragiucnL 
In  seven  of  the  eight  specimens  in  which  the  displacement  is  lateral,  the  inferior 
fragment  is  more  or  less  strongly  everted,  and,  consccpiently,  the  knee  and  fwx, 
during  life,  must  have  been  in  the  same  position. 

Tlie  fractures,  so  far  as  can  be  determined,  were  all  oblique,  the  line  of  disjunction, 
in  nine,  extending  from  behind  forwards,  and  from  above  doivn  wards,  one  onh 
in  the  opposite  direction,  and  in  this  the  lower  fragment  lies  in  front  of  thr 
overlapping  it  four  iuelies.    The  distance  at  which  the  ends  of  the  bono  nre  wi 
anteriorly  varies  from  half  an  inch  to  nn  inch  and  thrccHiuartors.     The  angl<-   ■ 
the  9U|)erior  fragment  forms  witii  the  inferior  does  not,  in  any  of  the  ton  6{>ecimcns, 
exceed  4.0°,  while  in  most  it  falls  cousiderabl}'  short  of  this. 

I  have  been  thus  particular  in  giving  the  results  of  these  examinations,  on  account 
of  their  practical  bearing  upon  fractures  of  the  superior  extremity  of  the  ^^"'^  "^ 
this  bone.  Sir  Astley  Cooper,  and  tliose  who  have  adopted  his  views,  have  evi 
formed  very  erroneous  ideas,  not  only  as  regards  the  extent  and  direction  of  • 
placement  of  the  upper  fragment,  but  idso  of  its  causes.  Thus,  it  has  been  a 
that  the  upper  end  olten  overlaps  the  other  almost  at  a  right  angle,  which  is  iioi  lue 
casc  in  any  of  the  specimens  that  I  have  examined  ;  on  the  other  hand,  it  h.is  lityn 
alleged  that  the  two  pieces  are  iismilly  inclined  outwards,  which  the  specimens  alludid 
to  also  disprove,  there  being  no  lateral  deviation  whatever  in  two,  while  in  two  otlitf-^ 
llie  projection  was  inward,  leaving  tiins  only  six  cases  of  outward  displacement.  The 
displacement  forwards  of  the  up|)er  end  is  due  to  tlie  joint  action  of  the  psoas  and  iliac 
muscles,  assisted,  perhaps,  by  the  |>ectiueal  and  tlie  short  head  of  the  adductor,  wliile 
it  is  dragged  outwards  mainl>  by  the  agency  of  the  external  rotators.  The  lowtr 
fragment,  on  the  contrary-,  is  drawn  up  liy  the  action  of  the  flexor  nmeclcs  of  the  thijih, 
an<l  outwards  by  tlie  tensor,  vastus,  and  gluteal  muscles.  That  the  direction  of  the 
fracture  materiality  influences  the  direction  of  the  displacement  is  shown  1)3-  the  fm-t 
that,  in  the  only  specimen  out  of  the  ten  examined  by  me  in  whicii  the  line  of  frno 
lure  extended  from  before  backwanls,  and  from  below  upwanls,  the  lower  fragnicnt 
overlapped  the  up|)er,  and  that  to  a  great  extent. 

Althougli  the  specimens  hero  described  are,  I  conceive,  of  great  pathological  and 
practical  value,  yet  it  must  not  be  forgotten  that  any  inferences  dcducible  from  tlieir 
examination  are  impaired,  in  some  degree,  by  the  fact  tlint  the  displacement  wlilcli 
characterizes  them  may  have  been  influenced  more  or  less  by  the  nature  of  tlie 
treatment.  Thus,  in  consequence  of  the  use  of  splints,  the  ends  of  the  fragrae^ti. 
originally  inclined  inwards  or  outwards,  m.i}'  have  been  pushed  and  held  in  iba 
opposite  direction,  thereby  completely  reversing  the  primitive  order  of  the  deformity, 
as  caused  by  the  direction  of  the  fracture,  the  weight  of  the  limb,  iuid  the  action  of 
the  muscles. 

The  annexed  drawings,  figs.  488,  489.  and  490,  two  of  which  arc  from  my  own  pre- 
parations, will  serve  to  illustrate  the  nature  of  the  dis])lacement  so  often  met  with  io 
fractures  of  the  superior  portion  of  the  shaft  of  the  femur. 

Fractures  at  the.  MUhUe  of  the  Shof(.—\  fracture  at  the  centre  of  the  shaft  of  the 
femur  is, according  to  my  observation,  an  uncommon  occurrence;  most  generally  the 
bone  gives  w.ny  some  distance  above  or  below  this  point.  The  line  of  fracture  i», 
for  the  most  part,  very  oblique,  extending  from  behind  forwards  and  from  above 
downwards,  and  the  consequence  is  that  the  superior  fragment  nearly  always  ovp^ 
laps  the  inferior,  the  upper  extremity  of  which  is  drawn  backwards,  and  UMuaUjv 
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somewliAt  outwards,  by  tlie  action  of  the  flexor  muscles,  ciuising  thus  an  amount  of 
shortening  from  two  aii<l  a  haif  to  throe  and  even  four  inches,  with  more  or  less 
Bngnlarity  at  the  site  of  injury,  (ind  marked  eversion  of  the  limb.  Tlie  lower  end  ot 
the  superior  fragment,  on  the  contrary,  forms  a  proniineut  projection  on  the  forepart 
of  the  thigh,  easily  perceived  by  sight  and  touch.     The  symptoms  are  characteristic. 


Fig.  488. 


Pig.  48». 


Fig.  400. 


• 


FrMtare  of  the  Shaft  of  the  Femnr. 

A  perfectly  transverse  fracture  of  the  shaft  of  the  femur  is  an  extremely  uncom- 
mon occ-urreucc,  so  much  so  that,  although  the  phi'Moincua  might  be  such  as  to  lead 
to  tlie  sus[>icion  of  its  existence,  the  idea  that  it  rijally  ia  an  injury  of  that  kind 
should  not  be  carried  out  in  practice,  lest,  the  requisite  extension  and  counter-exten- 
sion being  omitted,  pormaneut  ehocteuing  should  fullov?-  When  there  i»  no  marked 
tendenc}"  to  displiu-enient,  it  will  gener.-dly  be  found  that  the  fracture,  instead  of 
being  transverse,  is  slightly  im|iarteil,  or  that  it'^  extremities,  being  denticulated,  are 
interlocked  with  eacli  other,  and  thus  helil  in  phico.  Coiuminutcil  IV.nclurc  of  this 
portioiv  of  the  shaft  is  not  uncommon,  especially'  in  old  subjects,  laboring  under  fra- 
gility of  the  osseous  tissue. 

The  accident  may  bo  the  result  of  direct  violence,  as  a  kick  from  a  horse  or  the 
passage  of  the  wheel  of  a  carriage ;  or  it  may  be  occasioned  indirectly  by  a  foil  upon 
the  foot  or  knee.  In  the  former  case  it  is  often  of  a  compound  or  compiicated  cha- 
racter. 

Frarftiri'x  of  Ihe  Inferior  Fourth  of  the  Shaft. — Fracture  of  tlie  inferior  portion 
of  the  shaft  of  this  bone  derives  a  special  interest  from  the  fact  that,wlien  occurring 
very  low  down,  the  inferior  end  of  the  ui)i>cr  fnigiuent  may,  particularly  if  very  long 
and  sharp,  i)enetvate  the  joint,  and  thus  seriously  complicate  a  case  otherwise  easy 
of  management.  The  fracture,  moreover,  is  liable  to  be  compound,  the  upper  piece 
pierciniz  the  muscles  and  integument  just  above  the  knee.  As  in  fracture  of  the 
otlier  divisions  of  the  sh.-illt,  alrendy  described,  so  in  this  the  line  of  the  solution  of 
continuity  generally  rnnrtes  from  l>ehind  forwards  and  from  above  doninvar<ls,  a 
transverse  frnolurc,  properly  so  termed,  being  extremely  unf^ommon.  'I'he  degree  of 
obliquity,  altliouLrh  very  v.-irinblc,  is  ircner.-illy  so  ronsiderabie  .as  to  cau3e  great  short- 
ening of  the  linih  iind  angnl.irity  fif  thn  part;  whtcli,  together  with  the  everted  state 
of  the  knee  and  foot,  are  characteristic  signs  of  the  nature  of  the  accident.  The  infe- 
rior fragment  is  always  drawn  backw.ird3  and  upwards,  its  superior  extremity  f<>nii- 
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ing  a  distinct  promirnince  in  llie  popliteal  region,  which  may  easily  be  effaced  by 
ro-storiny  llie  pieces  to  tlioir  |ir<>|jii'r  pnsition.  When  tho  fracture  occupies  iLt  Kmtr 
extremity  of  the  sljaft,  ucai  ly  on  a  It-vcl  with  the  joint,  the  upper  frngiuciil  lusj 
descomi  so  far  down  as  to  push  the  pjilelhi  away  from  the  trochlea  of  the  fciuur,  over 
upon  the  tibia,  so  as  to  create  an  api.iearance  simulative  of  partial  luxation  of  tliis 
little  bone.  If  several  hours  have  elapsed  since  the  receipt  of  tlic  injury,  the  dii^. 
nosis  will  sometimes  be  olocured  by  the  tumefaction  of  the  joint ;  but,  in  generil, 
whatever  may  i)e  tiic  condition  of  the  parts,  any  existing  doubt  may  be  cleart-il  up 
by  a  thorough  examination  of  the  limb.  The  relative  positions  of  the  friigincuts  lu 
this  fracture  are  well  dejjicted  in  fig.  401,  from  a  specimen  iu  my  cabinet. 

Fig.  491. 


i) 


Fraetare  of  Ihe  Tomnr  it  III  Inferior  FoarCh. 

The  causes  of  fracture  in  this  situation  are  commonly  of  a  direct  nature,  a  j.Tc.HUf 
amount  of  force  seeming^  to  be  necessary  to  produce  it  than  when  it  occurs  Ui)£ber 
up.  It  may,  however,  Ix'  induced  in  an  indirect  manner,  as  when  a  person,  foiling 
f^um  u.  oonsidei-able  height,  aliiihts  upon  his  foot  or  knee,  the  violence  of  the  sbotk 
being  conccutrate<l  upon  tlie  inferior  portion  of  the  femur. 

Trealment The  treittment  of  fractiires  of  the  shaft  of  the  thigh-bone  may  be  coo- 
ducted  according  to  several  plans,  of  which  that  by  extension  and  counteiM'Xtensinn, 
the  limb  being  in  the  straight  position,  is,  as  a  general  rule,  the  most  eligible,  fulfil- 
ling,  as  it  docs,  more  edectunlly  than  any  other,  the  ditferent  indications  preseulfd 
by  this  class  of  injuries,  liefore  any  stei)s,  however,  are  taken  to  adjust  the  brukeo 
pieces,  it  is  the  duty  of  the  nttendaut  to  sec  that  a  suitable  bed  is  procured  for  «h< 
comfortable  accomuiodation  of  his  patient,  as  well  as  for  the  secure  management  of 
the  case.  This  subject  having  already  been  discussed  in  a  previous  part  of  tUc 
work,  it  will  be  sulllcient,  for  my  present  purpose,  merely  to  allude  to  it  here,  will 
tlie  hope  of  enforcing  more  fully  its  importance.  I  am  so  thoroughly  convinced «f 
the  utter  impossihilit>'  of  treating  fractures  of  the  femur  successfully  without  a  goo«l 
betl,  that  I  should  consider  an^'  siirgoou  jiistiliable  in  declining  to  undertake  the 
management  of  any  case  unless  his  efforts  were  properly  seconded  in  this  reitpect 
There  must  be  no  compromise  iipou  the  subject;  for,  if  the  cure  turn  out  badly,  do 
allowance  will  be  made  by  the  patient  and  his  friends  for  any  deficiencies,  short- 
coming,  or  want  of  cooperation  on  their  part.  The  whole  blame  falls  upon  the  pro- 
fessional attendant,  it  being  very  properly  assumed  that  he  ought  to  know  l>ctter 
than  any  one  else  what  the  emergency  demands,  and  be  should,  therefore,  spare  mi 
pains  to  meet  it  Every  fr;ictiire-be<l  shouhl  have  slats,  a  good,  firm,  but  elastiv 
mattress,  and  arrangements  for  the  evacuation  of  the  bowels,  so  that  the  palieot 
m.ay  not  be  comi)elled  to  rise  when  he  wishes  to  relieve  himself.  These  essunlialj 
arc  all  a<lmirai)ly  coiniiined  in  the  ingenious  contrivances  of  Dr.  B.  H.  Coates,  Dr> 
Addinell  Hewson.  Dr.  E.  Cutter,  and  others,  which  my  limits,  however,  will  not  |le^ 
rait  ine  to  describe. 

When  botli  thighs  are  broken,  or  even  when  only  one  is  affected,  Jenks's  ftuctnre- 
bed,  represented  in  fig.  492.  will  be  found  extremely  convenient,  both  for  evacuating 
the  bowels  mid  for  making  up  the  IkmI.     It  is  thus  describetl  hv  Dr.  (Jibnou  : —  • 

"It  is  composed  of  two  upright  posts  about  six  feet  liigii,  sup]>orted  each  hr  ■ 
pedestal ;  of  two  horizontal  bars,  at  the  top, somewhat  longer  than  a  common  beilsleaH; 
of  a  windlass  of  the  same  length  placed  six  inches  below  the  upper  bar ;  of  a  cog-wheel 
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and  handle;  of  linen  bells,  from  six  to  twelvf  inches  wide  j  of  straps  8ecHii'<l  <il  one 
end  of  the  windhiss,  and  at  the  other  havint;  huuks  attache<l  to  roirt'Sptinding  I'vea 
in  the  liuen  belts;  of  a  head-piece  niadtj  of  u«ltiug;  of  o  pieuu  of  alicet-iiou  twelve 

Fig.  493. 


'Jm.) 


inches  long,  and  hollowed  otit  to  fit  nnd  surround  tiie  thigh  ;  of  a  bod-pan,  box  and 
cusiiion  to  supjKirt  it,  and  of  some  otiici-  minor  parts.'' 

For  the  purjxise  of  securing  quietude  of  the  limb,  and  accuracy  of  apponition  of 
the  ends  of  the  fraiiroet>t«,  nnmerouH  contrivances  have  been  devised,  all  pOKNeH.>ing, 
apparently,  more  or  less  merit,  and  yet  not  one  of  them  t>ein|:  ho  iterfect  as  to  lj« 
wholly  unexceptionable.  A  bare  description  and  d<-lineation  of  all  tiie  fractore 
apparatus  now  before  the  i)rofession  wouhl  fonn  a  stately  vohime.  The  surgical 
cabinet*  of  some  of  our  me<)ical  schools  contain  cart-loadn  of  such  material,  moat 
of  it  as  etfete  as  the  cootcuta  of  a  curiosity-shop.  Much  of  this  apparatus  ha4  been 
patented,  and  extensively  distributed  by  the  inventors.  The  character  of  most  of  it 
is  familiar  to  me,  and  I  do  not  hesitate  to  declare  that  a  large  proportion  of  it  ia 
most  villanouBi.  The  great  and  fundamental  principles  which  every  contrivance  of 
the  kiud  must  necessarilj  pooocao  are  enjoyed  by  all,  though  in  ditferent  degrees  of 
perfection,  and  it  cannot  be  doabted  that  the  constant  multiplication  of  such  machi- 
nery, and  the  implicit  confidence  repoaed  in  it  by  the  3'oiingcr  members  of  the  pro- 
fession, have  been  a  prolific  source  of  the  many  diaaatroua  reaulta  that  have  ko 
frequently,  especially  of  late  years,  attended  the  treatment  of  fracturM  of  the  fhigh. 
I  have  long  been  satisfied  that  the  more  aimiile  the  apparatus  in,  the  more  en»ilv  it 
is  managed,  and  tt>e  more  likely  to  prove  edicieut.  With  a  pro{jer  knowledge  of 
what  is  needed,  and  a  little  tngvouity  on  the  pari  of  the  Hurgeou,  the  x<:t\\n*\\u  mean* 
for  the  aocoeflafal  roanageiBent  of  alinrMt  every  caMe  of  friu:turc  of  the  femur,  |iow« 
ever  bad,  maj  geoerallj  be  prcnridad  either  ai^jn  tli«  Npur  of  lb«  oooacioaf  or  within 
a  reaaonaUe  time  after  the  ooeimneace  of  the  injury. 

The  apparatoa  onuflr  eaiptojrcd  in  llib  country  In  that  of  (H'«»u)t,  as  modified 
and  improved  by  PhyMcl^  coowaling  of  one  long  itplint,  fix  4'J3,  extending  from 
below  the  aole  of  the  fiwi  to  tlw  ncUla*  aofl  of  a  »bort  on«t  exu-nding  from  the  ^ame 
point  to  tbe  pcffimam.  Tbtj  are  copaartod  \Mr\tm  by  a  tranwvt-riMf  l>ar,  for  rei-civin;; 
the  extenlMip  haoda,  mA  akmg  tAtf  kf  sad  tbigh  by  «iri|Mi  of  («n<l»g«.  The  counter- 
exteoaioa  ia  eftctod  by  a  aaitehla  tbiigh  iitlt,  iIm  «ada  of  which  are  paaaed  through 
thfl  iBoniae  holea  aear  tte  Mficr  mmI  of  tba  afiihit,  Tbe  apparatus  Ia,  however,  an 
awkwaid  oaa,  waTantly  anl^aet  lo  dcrBOfpMmnt,  aixt  tba  rtMilta  diiuioc*!  by  \u  aid 
are  by  no  mtamm ma  fiB>l(|ri»g  m  tkar  aluiaJd  tie.  It  baa  alwaya  btsea  found  extremely 
unsatiafiMloffy  is  my  yfrnetUet^  and  I  bartv  tbflralbf«,  dtr  naay  ycara,  aavar  employed 
it  in  a  afaigia  eaae,  hariag  givwa  iba  pfaftfiMM  to  tlia  (ntiunAtos^  rcpreaentei'l  in 
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Fig.  403. 


fig.  404.  This  box,  wliich  I  used,  for  the  first  time,  upwards  of  tiilrtr 
years  ngo,  oxleiuls  from  the  tuberosity  of  tiie  iachinm  to  a  level  wilb  tU 
soli'  of  tile  font,  which  rests  against  the  vertical  piece,  provided  *ilh  iwo 
slit-like  holes  for  the  passage  of  the  exteuding  bands.  The  posterior  smr- 
fnoe  of  the  box  is  iioUowed  out  for  the  more  easy  accoinmodation  of  llie 
tliigh  and  leg,  while  tiie  Ri<le-pieees,  fastened  by  hinges  to  the  horizoatal 
one,  project  so  as  to  come  to  a  level  with  the  surface  of  the  limb  in  frnnL 
To  the  oulside  of  the  box  is  secured  a  movable  splint,  about  two  indi« 
ill  width,  cruti^h-shaped  and  well  pa<lded  altove,  and  long  enough  t. 
into  the  axilla,  while  another,  similarly  arranged  and  construe 
attached  to  the  inside,  being  iiit(jiidt:d  to  press  against  the  iDerini'iiiu.  Tiie 
whole  apparatus  is  made  as  light  as  possible,  an<l  any  intervals  that  njav 
exist  between  it  and  the  limb,  after  it  has  been  properly  adjusted,  may  lie 

Fig.  494. 
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Prsetan»-bos  with  SldeSpllati. 

filled  with  cotton,  tow,  or,  what  is  preferable,  especi.iUy  in  comiK)un<1  frac- 
tures, with  wheat  bran,  the  latter  answering  an  admirable  purpOH%  unrkr 
such  circumstances,  not  only  affording  nn  agreeable   protection  to  the 
broken  bone,  but  absorbing  the  discharges  and  preventing  the  »]•■'■ 
nicnt  of  maggots,  which  are  so  liable  to  fonn  in  such  cases  in  hot  ^\ 
In  changing  the  dressings,  all  that  is  necessary  is  to  let  down  thi   > 
of  the  box,  the  extension   being,  in  the  meantime,  kept  up,  if  nct.>.  -irv. 
by  an  assistant  having  hold  of  the  foot.     A  broad  leather  splint,  or  noi; 
of  binder's  board,  extending  from  the  groin  to  the  knee,  should  cover  lli« 
thigh  in  front;  it  shoidd  be  accurately  moulded  to  the  parts,  and  befiimlj 
secured  in  its  iilaco  with  pieces  of  tape  encircling  the  l)Ox. 

Instea<i  of  tlve  fractine-l>ox  now  <lescril)ed,  use  may  be  made  of  two 
splints,  one  of  binder's  Imiird  and  the  other  of  wood,  the  former,  which  is 
intended  for  the  insi<le  of  the  thigh,  reaching  from  the  groin  to  the  knee, 
while  the  other,  |tlaee<i  along  the  outside  of  the  limb,  extends  as  high  ap,  on  the  one 
hand,  as  the  crest  of  the  ilium,  and,  on  the  other,  as  low  down  as  four  inches  l>clow 
the  level  of  the  sole  of  the  foot.  These  splints  In-ing  well  padded,  are  secured  with 
BD  ordinary  roller,  the  adhesive  strips  being  attaehe<l  to  the  inferior  extremity  oftb« 
long  one,  in  onier  to  keep  up  the  requisite  degree  of  extension. 

Adhesive  plaster  is  now  universally  employed  in  this  country,  both  for  mainlniniog 
extension  and  enuiiter-exlension  in  fractures  of  the  thigh,  and  is  unquestionahlr  a 
great  im|)rovement  upon  the  ordinai'y  means  heretofore  in  use,  as  it  not  onlv  ten«ls 
to  preserve  belter  and  closer  union  of  the  ends  of  the  fragments,  but.  what  i«  of 
great  moment  to  the  patient,  prevents  the  pain,  chafing,  and  ulceration  which  so 
frcfpiently  attend  the  old  methods.  The  treatn)ent  is  equally  serviceable  in  simple 
and  in  compound  oblique  fractures  of  the  lower  extremity. 

In  a  remarkable  case  of  compound  fracture  of  both  thigh-bones,  in  a  boy  elcrcn 
years  of  age,  unilcr  the  care  of  the  late  Dr.  Gilbert,  an  excellent  cure  was  effected 
by  means  of  adhesive  plaster,  aided  by  the  apparatus  represented  in  fig,  495.  A 
long  splint  was  stretched  along  the  outside  of  each  limb,  from  a  few  inchea  below 
the  sole  of  the  foot  to  within  a  short  distance  of  the  axiUa;  the  extending  strip?, 
tied  under  the  sole  of  the  foot,  and  securcHl  to  a  horizontal  block,  were  controlled 
by  a  tourniquet ;  while  the  counter-extendiug  strips  were  earrie<l  along  the  peUis, 
both  in  front  and  bchitid,  antl  firmh^  fastened  b}-  transverse  bands  passed  around  thr 
hip-bones,  the  back,  and  abdomen.  The  dressing  was  removeii  on  the  ft>rty-fiflh  day. 
A  valualiJp  addition  to  the  long  splint,  aflbrding  increased  means  for  mnkiii;: 
counter-extension,  has  been  suggested  by  Dr.  II.  Lenox  Uodge.     It  consists,  as  *»U 
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be  scuii  by  reference  to  fiji.  4!^))!,  of  a  bar  of  wmuirjjt 
iron,  socured  to  the  outer  and  iiii[>cr  iiiirt  of  tin;  sjilhit 
by  bolts  with  movjible  iiuIh,  uiul  U'lit  to  tliu  lij-lu  or 
left,  ill  accoixliiDcc  with  tlio  t.iile  to  which  it  is  jipplit'd. 
The  spliut  ehould  be  suUiLienlly  vvidu  «i«ov(»  to  |>cMmit 
the  rod,  whiuL  tcr[uiii:iti.-8  in  ti  horizuiitnl  liouk,  aliuut 
six  iiicliL's  in  length,  to  pass  clear  ol'  tlie  putk-nt's  arm 
aad  ahoijUU-r.     A  long  strip  of  xulhesive  plaster,  at 

Fig.  496. 


Fi«.  495. 
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Dr.  Ho<lg<'«  Uolboil  vt  Coaattr-vxtObAioa  la  Fr4ctur«  of  the  Femor. 

least  two  inches  and  a  hall'  in  breadth,  is  extended 
along  the  front  of  the  body  from  the  pelvis  to  the  top 
of  the  shoulder,  and  thence  down  the  back  to  the  hiit- 
toek,  leaving,  as  it  crosses  the  shoulder,  a  short  loop, 
iu  which  is  placed  a  small  Itlock  of  wood,  fastened  by 
means  of  a  tai>e  to  the  hook  of  the  bar.  To  prevent 
the  long  strip  from  becoming  detached,  the  b<»(ly  is 
completely  encircled,  at  ditlerent  heights,  by  three 
horizontal  bands. 

The  advantages  of  this  contrivance  are  that  the  ex-       Dr.  aiibert'i  Fnciare  Apparaim. 
tension  and  counter-extension  are  made  in  a  straight 

line,  that  the  dressings  maintain  their  place  much  longer  than  the  ordinary  ones,  and, 
lastly,  that,  as  the  patient  cannot  sit  up  in  bed,  there  is  less  danger  of  displacement 
of  the  ends  of  the  broken  bone.  The  only  objection  to  it  is  that  the  circular  a<lhc&i  ve 
bands  might  impede  the  respiration,  but  un^'  trouble  that  might  thus  arise  will  gene- 
rally speedily  disa|»pear  of  its  own  acconl. 

Professor  N.  II.  Smith  has  for  a  long  time  treated  fractures  of  the  thigh,  with  great 
ease  and  success,  with  what  he  calls  the  anterior  splitU.  It  consists,  as  seen  in  fig. 
497,  of  a  single  piece,  made  of  wire,  of  the  size  of  a  No.  10  bougie,  and  bent  at  each 

Fig.  497. 


Dr.  )r.  B.  Smilh'*  Aalerlor  Spttat. 


extremity,  the  whole  representing  the  form  of  a  long  parallelogram,  three  inches 
wide  above,  and  two  inches  and  three-quarters  bolow.  It  mast  bo  long  enough  to 
reach  from  a  point  a  little  above  the  anterior  splnoua  procesa  of  the  ilium  to  an  inch 
beyond  the  toes,  when  the  thigh,  leg,  and  foot  arc  extended,  three  feet  eight  inches 
being  a  good  average  lengtli  for  udiitts.  The  side-pieces  are  (Irmly  connected  by 
cross-pieces  at  a  distance  of  about  eight  [nches  fr<'im  each  other.  Thus  constructed, 
the  wire  frame  is  easily  l>ent  to  suit  the  case  in  hand.  The  angle  at  the  tibio-tarsal 
joint,  six  Indies  from  the  extremity,  U  alsiut  120*^,  to  wcure  an  easy  posture  for  the 
foot;  that  at  the  knee  and  the  one  at  the  hip  are  each  about  IGO**,  the  latter  being 
seven  inches  from  the  upjHr  extrumlty. 
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The  splint,  proiiprlypatMefl  nr  tightly  wrappetl  with  a  muslin  bandage,  ami  seen? 
to  the  liml>  Ijj  a  roller  estcncicd  from  the  toes  upwanl,  is  snspen«lt'<i  hy  means  of « 
pulley,  LOi-d,  fiml  iiooks  to  the  ceiling,  as  represented  in  fig.  498,  a  conipivas  beij»|? 

Fig.  498. 


Dr.  N.  K.  SmUh'i  A|>p»r«tas  upplloil  10  tfa«  Limb. 

placed  upon  the  instep  and  another  upon  tiie  groin,  to  ward  off  pressure.  The  proj 
position  of  the  hooks  is  a  matter  of  great  consequence.  In  jg^eneral,  the  upiwr 
should  he  attached  nearly  over  the  seat  of  the  fracture,  and  the  lower  a  little  s 
the  middle  of  the  leg,  the  object  beings  the  thorough  equalization  of  the  pressu 
the  splint.  The  roller,  confining  the  apparatu.s,  should  be  well  stitched  to  prevent  it 
from  slipping,  and  great  care  taken  that  it  do  not  make  undue  constriction.  Tins 
apparatus,  the  efficacy  of  which  has  been  thoroughly  tested  in  numerous  casen,  \t 
exceedingly'  light  and  comfortable,  and  is  equally  well  adapted  to  fractures  of  the 
thigh  and  leg,  in  every  portion  of  their  extent. 

Professor  Ilodgen,  of  "St.  Louis,  has  used  with  great  success  a  wire  suspcos' 
splint,  the  b-irs  of  which   are  traversed  by  cotton   sacking  for  the  more  easv 
equable  support  of  the  liuib.     The  apparatus,  depicted  in  fig.  499,  is  partieulaii 

Fig.  499. 


Dr.  Hodgeo'i  Soiipcn«laa  Apparnini. 


adapted  to  the  treatment  of  compound  ft*nctnres  of  the  lower  extremity,  the  reatSt 

of  gunshot  injury. 

An  excellent  uu>dc  of  treating  fractures  of  the  thigh,  attended  with  very  gratify 
results,  and  originally  pnggosU-d  by  Pr.  Gurdon  Buck,  is  pursued  at  the  Ne« 
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Hospital.  The  long  splints  are  ontirelj  dispensed  witli,  the  extension  being  made 
by  tLe  action  of  a  weiglit  ami  |)itlley,  and  counter-extension  by  the  usual  perineal 
8trH|>  leugllieiiud  out  and  Casleued  to  the  iuwl  of  the  bedstead.  *  A  iiiece  of  adhesive 
plaster,  from  two  and  a  hull'  to  three  inehes  in  width,  is  stretehed  along  the  sides  of 
the  limb,  to  a  short  dislatiec  above  the  knee,  and  confined  with  a  roller  extended 
from  the  toes  u[),  the  niiitkHe  of  it  foimiiig  a  loop  below  tlie  sole  of  the  foot.  A  thin 
block  of  wood,  liie  width  uf  the  plaster,  and  long  enough  vO  prevent  pressure  over 
the  ankle,  is  inserted  inttr  the  loop,  and  thus  serves  to  reeeive  the  extemling  conl, 
which  is  fastened  to  an  elastic  rubber  band  passing  around  the  block,  and  jilaying 
either  over  the  footboard  of  the  bedstead,  or,  if  there  is  no  footboard,  over  a  teHi|>o- 
rary  frame,  perforated  at  a  height  of  al»out  Ave  inelics  above  tlie  level  of  llie  uinltress. 
Tlie  thigh,  at  the  seat  of  fracture,  is  surrounded  witl»  short  s]>!intH,  the  heel  is  sup- 
ported upon  a  thin,  wedge-shaped  hair  cushion,  and  a  bag,  filled  with  sand  or  bran, 
is  placed  along  the  outside  of  the  leg  and  foot  to  prevent  rotation.  The  anumnt  of 
weight  employed  must  be  determined  by  the  nge  of  the  [latient  and  the  other  circnm- 
stauees  of  the  ease.  A  child  under  eight  years  of  agi*  will  seldom  n-quire  more  than 
five  or  six  pouiid^i,  while  an  adult  may  rerpnrc  from  tiiYoen  to  twenty,  the  suhstanee 
bving  shot,  iron,  or  sand.  The  most  suitable  pt^ritieal  band  is  a  piei'e  of  India-i'ubbtT 
tubing,  of  one  inch  caliber,  two  feet  in  length,  wiib  a  ring  at  each  end,  stnlled  with 
bran  or  cotton  lampwick,  and  covered  with  canton  flannel,  wrapped  spirally  round 
it,  and  renewed  whenever  jt  becomes  soiled.  The  a]>paratus  of  Dr.  Buck  is  rejire- 
sented  in  fig.  500. 


Fix.  500. 


Dr.  Bnck'a  Triirtaro  Apparatn*. 

The  treatment  of  fractures  of  the  tJiigh,  introduced  by  Dr.  Swiuliurne,  reeoramcuds 
itself  by  its  simplicity  and  efficiency.  It  consists,  as  wiU  l)e  seen  by  a  reference  to 
the  annexed  sketch,  fig.  r>01,  exclusivel}'  of  extension  and  counter-extension,  sviihnut 
splints,  the  periiital  and  crural  bands  being  secured  to  the  bedstead,  as  iu  Dr.  Buck's 
apparatus,  and  composed  of  similar  materials.  Free  use  is  luadc  of  adhpsive  strips 
at  the  leg  and  foot,  and  also,  if  necessary,  at  the  thigh.     Witli  sucli  au  arrangement 


Fig.  501. 


Dr.  8wiiiTinrn«'i  Uelhn<l  of  trrating  FrMttirM  of  th«  Thigh. 

the  affected  limb  may  be  inspected  or  measured  as  often  as  may  in*  desired,  all 
danger  of  emlmrrassing  the  circulation  is  done  away  with,  perfect  cleanliness  may 
be  preserved,  and  any  topical  applications  that  may  be  required  may  bo  made  and 
removed  with  the  utmost  facility.     The  advantages  of  this   method  are  particularly 
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conspicuous  in  complicated  fractures  of  the  tliigh.  Dr.  Swinburne  has  in  this  maoaer 
treated  numerous  cuscs  of  fractures  of  the  ft-iuur  anil  tibia  with  very  little,  if  u;, 
shortening,  except  iu  the  iutracapsular  form  of  tlic  accidcut. 

Finally,  counter-extension  may  oecasionallj'  be  ailvautngeously  made  by  eievtUog 
the  foot  of  the  l^dstcad,  so  as  to  allow  the  patient's  body  to  sink  into  the  upper  pArt 
of  the  bed,  and  tluis,  Ity  its  weiglit,  draw  the  superior  fragment  away  from  IIm;  infc- 
rior.  This  mode  of  treatment  was  extensively  practised  durinj^  the  late  war.  ami  iu 
cfHcaoy  is  uudeuiabte,  as  every  experienced  surgeon  can  testily  from  personal  oIimt- 
vatioii. 

Whatever  apparatus  be  employed,  whether  those  now  described,  or  others  of  t 
similar  character,  there  are  several  cinnimstances  which  shuuld  claim  the  speciil 
attention  of  the  practitioner,  parliculiuly  m  the  treatment  of  fractures  of  the  shaft 
of  the  femur. 

1.  The  ends  of  the  broken  bone  must  be  steadily  maintained  on  a  line  with  Mfh 
other,  any  tendency  to  angidarity,  lateral  distortion,  or  tilting  up  of  the  fragtnrnt* 
being  promptly  counteracted  by  pressure  opposite  the  point  of  projection.  Tbi» 
tlisposition  manifests  itself,  more  or  less,  in  nearly  all  fractures  of  the  femur,  sum! 
should  never  for  a  moment  be  lost  sight  of,  lest  it  be  not  discovered  until  it  is  l<ifl 
late  to  remedy  it.  It  is  particularly  strong  when  the  lesion  is  situated  from  two 
and  a  half  to  three  inches  below  the  small  trochanter,  in  consequence  of  the  action, 
on  the  one  hand,  of  the  iliac  and  psoas  muscles,  and,  on  the  other,  of  the  extcrnAl 
rotators;  the  former,  as  before  stated,  tilting  the  lower  end  of  the  superior  fraa. 
raent  forwards,  and  tiic  latter  outwards.  For  w.int  of  attention  to  this  eia-uoi 
stance,  wretched  deformity  of  the  limb  is  a  frequent  result  of  this  injury. 

2.  Xo  shortening  must  be  permitted,  and,  therefore,  cou.stant  vigilance  must  Ixt 
exercised  in  reganl  to  the  tightening  of  the  extending  and  counter-exteudinp  hamk 
If  any  doubt  exist,  a  comparative  estimate  must  l>e  made  from  time  to  time  of  tbe 
length  of  the  two  limbs,  by  stretching  a  piece  of  tape  from  the  centre  of  the  nmhili- 
cus  to  the  centre  of  the  inner  border  of  each  patella,  the  body  and  limb«  l\ing  per- 
fectly straight. 

3.  A  slightly  everted  condition  of  the  limb  being  the  most  natural  when  the  holy 
is  dorsally  rectimlient,  the  surgeon  sboutd  aim  to  maintain  it  in  that  position  during 
the  period  neeessnry  for  the  reunion  of  the  ends  of  the  broken  bone. 

4.  The  heel  must  Ixj  seen  to;  if  neglected,  it  will  Ix'  Burc  to  inflame  and  nlcerale, 
if  not  slough.  Too  much  care,  therefore,  cannot  be  taken  to  ward  nfT  pressure  bv 
filling  up  the  hollow  on  each  side  of  tlie  ti'Tido  Afhillis  with  cotton,  or  b3-  employing, 
if  necessary,  a  small  air-bag,  or  a  bladder  partiall3'  filled  with  water. 

5.  Extension  must  be  maintaiued  with  two  broad  strips  of  adhesive  plaster, 
stretched  along  the  sides  of  the  leg,  previously  shaved,  to  three  inches  al)ove  tlif 
knee,  secured  by  cross-pieces,  and  fastened  to  the  foot-board  of  the  splintn  or  fhic- 
ture-box.  Or,  instead  of  this,  two  long,  broad  strips  of  muslin  are  secured  to  the 
limb  by  means  of  a  roller,  the  upper  extremity  of  each  being  turned,  loop-like,  down 
upon  itself,  over  the  bandage,  and  tlu;n  proi>erly  fastene*!.  The  gaiter  and  handker- 
chief should  be  discarded  from  practice,  for  reasons  previously  mentioned. 

6.  The  perinea!  Iismd  must  receive  due  attention,  otherwise  it  will  be  sure  to  gnll 
and  fret  the  parts,  iun\  thus  greatly  distress  the  patient.  IJcfiides,  if  not  proiHrlr 
managed,  it  will  be  extremely  liable  to  displace  the  upper  fragment,  by  dragging  it 
outwards,  aw.ay  from  the  inferior. 

1.  In  compound  fractures,  one  of  the  splints  may  be  bracketed,  a«  originally 
recommended  iu  1813,  by  Dr.  Haj'cs,  of  Indiana.  The  opening  thus  left  ixrinil* 
ready  access  to  the  wound,  and,  consequently,  great  convenience  for  the  application 

of  the  necessary  dressing.     The  an- 
Flg-  509.  nexed  cut,  fig.  502,  affords  an  ilhitt- 

tration  of  an  excellent  fl]iparatus  of 
this  kind,  devised  by  I>r.  John  U. 
Packard,  of  this  city. 

8.  Great  objection  has  been  nrsrcl 

by  certain  writers  against  the  cm- 

\  I  f    I    I  ployn\enl   of   the    banilage   in   the 

treatment  of  fractures  of  the  thigh, 

on  the  ground  that  it  isi  not  only 

Df.p*ek«rd>Fr«c«iiT«Api*r«iM.  inconvenient,  but   absolutely    use- 
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less.  My  experience  ilocs  not  corroburate  this  statement.  On  the  contrary,  I  liuve 
always  tlerivud  the  most  tuaikuil  advantage  from  the  buiuliige,  LotL  in  controlling 
spasm,  in  counteracting  tlie  leiuleuey  to  sUorteniuj^,  so  eonauoii  in  nearly  all  cases 
uflbis  kind,  and  in  promoting  lUe  nliborpliou  of  inflammatory  deposits.  To  answer 
the  purpose,  however,  it  must  be  applied  with  great  care  j  otiierwise  harm, not  bi-nefit, 
will  result. 

lu  simple  fractures  of  tiie  thigh,  the  ordiiiaiy  roller  is  sntlieieiit;  Init  in  cotiijionnd, 
preference  is  given  to  the  baochige  of  Scnltetus,  iiuistniicli  a«,  being  comp<jeed  of 
separate  strips,  it  admits  of  more  easy  removal  and  reappliealion. 

The  water-glass,  starch,  gum,  or  gy|>sura  bandnge,  may  olU-n  be  employed  with  great 
advantage,  giving  adequate  supjiort  to  the  broken  limb,  and  enabling  the  patient  to 
take  exercise  in  the  oj»en  air,  or  about  the  house,  upon  crulches,  a  matter  freiiiKidly 
of  great  importance.  My  experience,  however,  is  averse  to  its  use  in  the  early  sUige 
of  the  treatment ;  applied  too  soon  alter  the  accident,  before  there  is  almost  com- 
plete subsidence  of  iufhinimalion  and  swelling,  it  may  do  incalculable  harm,  not  only 
materially  aggravating  the  lr)cal  trouble,  but  e^^dang[■ring  llie  safety  of  the  limb  by 
the  induction  of  gangrene.  For  these  reasons,  therefore,  1  seldom  employ  it  before 
the  end  of  the  first  fortnight. 

0.  The  bedclothes  must  be  kejit  off  the  fractured  limb,  as  their  weight  would  not 
only  be  o|)pressive,  but  tend  to  derange  the  ends  of  the  IViigments.  A  good  and 
ready  mode  of  accomplishing  this  is  to  cut  a  stout  barrel-hoo[»throi:gh  at  the  middle, 
and  to  place  the  two  halves^  tied  flrndy  together,  crosswise,  over  the  injured  extremity. 
Or,  instead  of  this  contrivance,  the  surgeon  may  use,  what  is  much  better,  the  frame 
depicted  at  page  ^i2. 

Mr.  I'ott  conceived  the  idea  tliat  the  best  mode  of  treating  frncturc«»  of  the  femur 
W'as  to  place  tlie  aflecteil  limb  upon  its  ontside,  the  b(  «lj"  im  lining  in  the  s;unc  direc- 
tion, and  the  knee  being  in  a  semiflexed  state.  The  leg  and  fo<jt,  siipporteil  upon 
fimooth  pillows,  were  elevated  somewhat  above  the  level  of  the  thigh,  which  was 
enveloped  by  a  rnany-tailed  bantlage,  and  covered  in  by  two  broad,  cai-ve<l  wooden 
s]>lints.  This  phiu,  which  Mr.  Pott  recommended  with  a!l  the  enthnsiasm  of  a  man 
of  genius,  was  based  upon  the  erroneous  notion  that  it  would  completely  relax  the 
different  sets  of  muscles  connected  with  the  broken  bone,  thus  preventing  them  from 
acting  injmionsly  upon  its  fragments;  forgetting  that,  in  proportion  as  he  took  off 
the  tension  from  one  class,  be  necessarily  increased  that  of  another.  It  has  been 
found  to  be  altogether  impossible  to  carry  out  this  |tlan  successfully  in  practice,  expe- 
rience having  shon  a  tfiat  the  patient  is  utterly  unable  to  remain  so  long  in  one  |)0fei- 
tion  without  snlfcring  greatly  from  ])ed-8ori's,  aud  that  the  apjtaratus,  with  all  the 
care  that  can  Ix*  taken  to  keep  it  in  place,  is  wholly  inadequate  to  answer  the  purpose 
of  an  accurate  adjuster. 

Another  mode  of  treating  fractures  of  the  body  of  the  femur,  very  different  from 
any  hitherto  described,  was  formerly  much  in  vogue  both  in  England  and  in  this 
country,  chiefly  in  consequence  of  the  influence  of  the  late  Sir  Charles  I5etl,  by  whom 
it  was  extensively'  employed  for  a  longtime  at  the  Middlesex  Jlospital,  London.  It 
consists  in  phicing  the  limb  upon  two  grooved  cushions,  resting  iqiou  two  pieces  of 
boaal,  united  liy  hinges  in  the  form  of  a  double  inclined  plane,  as  seen  in  llg,  503, 

Fig.  603. 


_SX. 


=^ 


Dnuhle  toclinrd  PlHDfi  of  Sir  Cliarlei  BaU. 


and  long  enough  to  extend  from  the  tuberosity  of  the  iscliium  to  the  back  part  of 
the  huel.  A  roller  having  previously  been  applied  from  the  toes  to  the  groin,  two 
light  but  firm  binder's  board  splints,  carefully  softened  in  hot  water,  are  secured  to 
the  outer  aud  inner  parts  of  the  thigh,  meeting  nearly  in  front  and  reaching  from  the 
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tjrniii  to  the  knef.  Tin*  extremity  is  now  Iniil  over  the  inclined  plane,  in  an  ensy, 
oomrortable  position,  llie  ani'Ie  of  flexion  liaving  special  reference  l«»  this  point;  ilc 
foot  is  attached  Xo  the  fooMjoard,  and  the  limb  Jiml  plune  being  tied  firmly  iwgcilkf 
by  tiiijes,  or,  whtit  is  Ijetter,  by  n  bandage,  the  dresaiug  ia  completed. 

The  method  of  treatment  by  the  dotdiie  inclinetl  plane  ought  not  to  hv  t<K>li-*'tlv 
condemned,  for  it  Ciinnot  lie  «lenie<l  that  very  exiellent  eures  are  occasionally  fi'  ■ 
with  it.  Mneh  less  frequently  employed  now  than  lormerly,  it  is  more  parlieiil»rl.> 
applicable  to  the  tnatuienl  of  iVnetiires  of  the  condyles  of  the  fenuir  and  of  the 
npiH-r  f  xtremity  of  thfa  bone,  attended  with  a  constant  disposition  to  dt^placeiueat 
of  the  lower  end  of  the  superior  fragment.  In  tran'^ver.-^e  fmetnres  itumodialcljr 
.nbove  the  knee-joint,  and  in  reparation  of  the  inferior  epiphysis  of  llie  ffraur,lh» 
gastrocnemial  muscles  drag  the  lower  fragment  backwards  into  the  popliteal  space; 
an  etfeet  which  can  only  be  coiinlerMCted  by  tht  flexed  potiition  of  the  limb,  the  leg. 
in  the  more  troublesome  cases,  being  Ix-nt  almost  at  a  right  angle  with  the  thigh.   Tlw 

double  inclined   plane  niny  ako  Iw 
Fig.  504.  advantageously  employed  iu  com- 

pound  frnctureH,  attended  with  w* 
vere  ciintunion  and  laceration  of  the 
integument,  where  cHiuAurment  in 
the  extended  position  w  ould  be  pro- 
ductive of  violent  pain  and  grtat 
discomfort.  The  extension  \«  mult 
niniidy  by  the  weight  of  the  le^wiil 
foot,  while  the  conuter-t'xleii- 
nia<le  by  the  pressure  of  tlu- 
ratus  against  the  tuJKMosity  of  iJie 
isclnum.  The  annexed  drawing,  fig.  604,  represents  Mclntyre's  splint,  a  doulJc 
inclined  plane,  modifleil  by  Lislon.     Fig.  505  exhibits  it  as  it  is  applied  to  the  liBiU 
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MelDlyrd't  eptlut  ■ppllrd  to  th«  Limb. 

Finally,  when  l»oth  thighs  are  broken,  the  case  may  Ik?  treated  with  a  doable 
inclined  plane,  or  a  fracture-bed,  the  hinges  being  arranged  in  such  a  manner  as  lo 
permit  the  trunk  to  lie  raised  or  lowered  nt  pleasure,  without  causing  any  motion  cif 
the  hips.  The  limlis  should  be  well  protected  with  side  and  front  &plint»,  siwl 
immovably  tied  together. 

The  period  required  for  the  consolidation  of  fractures  of  the  shad  of  tlio  ftoDur 
must  necessarily  be  greatly  influenced  by  circumfttances,  ns  the  age  and  health  of 
the  patient,  and  the  care  with  which  the  ends  of  the  fragments  are  kept  togvther. 
In  cliildren  from  live  to  fifteen  years,  complete  union  may  usually  be  looked  for  in 
from  twenty-four  to  twenty-eight  days.  In  eighteen  casus  analyzed  by  l>r.  A.  L. 
I'cirson,  of  Massachusetts,  the  cure,  in  persons  of  thirty  years  of  age  and  uiKtir, 
occupied  :^n.8H  days;  while  in  seventeen,  where  the  age  was  upwards  of  thirty*,  the 
average  period  was  3fi.fi4  days;  thus  showing  only  a  very  trifling  ditfei'Cnce  l«  the 
two  series. 

It  has  been  asserted  bj'  many  highly  respectable  practitioners  that  it  is  alway* 
extremely  difllcult,  if  not  impossible,  to  effect  a  cure  in  fruclures  of  the  sban  of  Ihc 
thigh-bone  without  some  degree  Of  shortening,  and  my  opinion  is  tliat  this  con- 
elusion  is  only  too  well  founded.  There  can  be  no  question  nt  all  that  in  many 
cases  a  certain  degree  of  shorteninsr  ia  absolutely  and  positively  unavoidable,  not 
on  account  of  any  defect  in  the  treatment,  but  fhom  the  very  nature  of  the  fraetnrc 
ittielf.     How  is  it  possible  it  should  be  otherwise,  when  the  ends  of  tlie  frugment* 
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are  rlrivcn  the  om?  into  the  other?  The  \K'nt  skill  and  the  most  devoted  attention 
would  utterly  fail,  under  snoh  cirenmstanccs,  to  tiiake  a  ^nv*]  limh.  So,  also,  whoit 
a  fracture  is  compound  or  cotnmimitc-d,  more  or  U-ss  deformity  nnd  shortening  will 
almost  lie  inevitahle.  In  the  New  York  Ilos[iita[,  where  fractures  of  the  shaft  of 
the  thigh-bone  are  very  common,  and  where  this  !K'ci(lent  is  prohahly  treated  ■wilii 
as  nincii  adroitness  and  care  as  anywliere  in  the  world,  from  a  third  to  half  an  inch 
of  shortrning  is  irenerally  looked  for,  as  a  natural  conspniience,  by  the  surgeons  of 
that  l»stitntion,and  it  is  ([nesticuialiie  whether  the  statisticsof  similar  establiBbiuents, 
if  asccrtainalile,  would  exhibit  a  more  favorable  result. 

In  14!»  cases  of  fractures  of  the  thigh,  reported  by  Dr.  IJuck,  as  having  been 
treated  according  to  the  metlii»d  whicli  hears  his  name,  the  average  shortening  in 
patients  under  fifteen  years  of  age  was  ^  of  an  inch,  and  ^  iu  those  over  fllleeu  years. 
In  some  of  the  cases  there  was  no  shortening  whatever. 

Professor  Hamilton  finds,  as  the  result  of  his  iuvcstigations,  that  the  average 
shortening  in  simple  fractures  of  the  upper  third  of  tlie  femur  is  about  four-filths  of 
an  inch,  and  of  the  remainder  of  the  bone,  stated  in  round  Icritis,  thrcc-ipiarters  of 
an  iticli.  He  ad'ds  that,  in  obliijtu-  fractures  of  the  shall,  of  the  femur,  in  wliicli  tlie 
muscles  retain  their  contractile  power,  no  ajjparatus  that  has  yet  been  devised  can 
entirelj-  prevent  shortening;  and  the  same,  he  remarks,  is  true  of  transverse,  oblique, 
and  denticulated  fractures,  in  which  the  cuds  of  the  fragments  have  become  coiu- 
plotely  deranged,  owing  to  the  impossibility  of  placing  them  in  siuli  rclntioiis  as  that 
they  will  rest  upim  and  support  each  other  <iuring  the  time  necessary  for  reunion. 
He  further  states  that  in  cliiblren,  and  in  persons  under  eighteen  years  of  age,  the 
care  is  frequently  so  perfect  as  to  render  it  impossible  to  discover  any  material 
shortening  by  measurement  of  the  limb. 
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2.   FUArTURES  or  THE  INFERIOR  EXTREMITY. 

Fracture  of  the  condyles  of  the  femur  is,  in  comparison  with  that  of  tlie  humerus, 
an  extremely  tnfrequeuL  occurrence.  Indeed,  it  is  ver}-  niieommon,  not  oidy  rela- 
tively, hujl  ajjsolutely,  speaking.  Jsir  Astley  Cooper  mentions  only  two  instances  of 
the  kind  in  his  work  on  I>islocntions  and  Fractures;  tlie  Ihq)nytren  Mnseum  at 
Paris,  so  rich  in  ostcologk-al  [u-eparations, contains  but  five  specimens  of  the  lesion; 
and  in  the  Miitter  collectioti,  not  a  sintrle  bone,  illustrative  of  the  occurrence,  is  to 
be  seen.  The  caliim;t  of  Professor  William  (Jilison,  now  in  the  Government  col- 
lection at  Washington  City,  has.  however,  several  beantiful  S}>ceinieti8  of  fracture 
of  the  condyles ;  and  among  my  own  preparations  is  a  very  rare  one,  in  which  these 
eminences  are  broken  off  vertically,  leaving  the  trochlea  attached  to  the  lower  end 
of  the  shaft,  which  exiiibits  a  remarkably  comminuted  appearance,  consisting  of  not 
less  than  five  distinct  fragments. 

The  fracture  may  be  limited  to  one  of  the  condyles,  which,  however,  is  extremely 
rare,  or  it  may  imjilecate  both,  tlie  fissure  in  the  latter  case 
extending  between  the  two  (tromiuences,  antl  terminating 
above  in  an  oblique  fracture  of  the  shaft,  so  as  to  give  rise 
to  three  distinct  fragments.  From  the  amount  of  force  re- 
quired to  pro<luce  this  fracture,  iL  is  generally  jittended  with 
a  great  deal  of  injury  to  tin;  soft  j)arts.  ai^l,  for  the  same 
reason,  it  is  not  unfrequently  of  a  compound  and  commi- 
nuted character,  the  euds  of  the  iViigmcnts  protru<ling  either 
ejcternaUy  or  (projecting  into  the  cavity  of  the  knee-joint. 
A  partial  fracture  of  one  of  the  condyles  occasionally  occurs. 
In  rare  cases,  the  fracture  presents  the  character  of  impac- 
tion, the  lower  end  of  the  shaft  iM'ini;  forcibly"  impelled  into 
the  cancellous  stnutiire  of  the  condyles,  whieh  are  completely 
severed  in  their  entire  lengtli.  Fig.  ijliil  conveys  an  excellent 
idea  of  a  fracture  of  the  external  condyle  from  a  diawijjg  of 
Sir  Astley  Cooper. 

Whatever  f<jrm  the  frnctnre  may  nssnme,  it  is  nearly  always 
the  result  of  direct  violence;  irenerally  of  n  fall  upon  llie 
knee,  the  passage  of  the  wheel  of  a  carriage,  or  the  kick  of 
a  horse.  In  one  of  the  three  cases  that  have  fallen  under 
my  oliservatiun,  it  was  occasioned   by  a  fall   from  a  high 


1018 


DISEASES    AND    INJURIES    OF    BONES. 


fU  Af.  Ttll. 


scaffoldiDg.  the  in«livi«ltiril^  n.  man  upwards  of  fifty  years  of  age^  allglilin"  mion  lii. 
feet,  lurt  striking,  bc-roiv  he  (.oiiltl  recuver  liirai>fll",  liis  kuee  againul  a 
Tbe  subjects  of  tbese  fractures  are  usually  oKl  persous,  in  wbom  tbe  ecu,. , ..  - ...  .iic 
femur  have  become  atropliied  and  brittle  from  the  effects  of  interstitial  at^AorpUiKi 
and  fatty  degeneratiou. 

The  sijmptomn  of  fracture  of  tbe  condyles  are  not  alwaj'S  well  cbaract«rlzcl, 
owing  to  tliu  fact  tlint  the  fragments  are  generally  held  in  place  bj-  the  ligauu-nti 
of  tiic  knee,  thus  ])rL'vcittiiig  marked  deformity,  and  rcnderiog  the  production  of  cre- 
pitation ditHcult.  The  jtiint  appears  to  be  wider  and  (latter  in  front  than  usual,  and, 
if  the  patt'Ua  be  pressed  backwards,  the  condyles  may  be  considerably  separa1«l,  so 
as  to  increase  the  transverse  diameter  of  the  limb.  The  joint  is  much  swollen  and 
bruised,  the  member  ia  completely  powerless,  and,  when  the  fracture  affects  both 
prominences,  there  is  ncarl3'  alwiu's  marked  shortening,  ollen  amounting  to  from 
one  to  two  inches,  the  lower  fragment  iH'iug  drawn  up  behind  the  superior  by  the 
action  of  the  hamstring  muscles.  When  only  one  condyle  is  broken,  the  deformity, 
other  things  being  equal,  will  be  less  than  when  both  sidi'er,  and  tliere  will  aliio,  vf 
course,  be  less  sliortening. 

In  tbe  specimen  of  vertical  fracture  of  the  condyles  in  my  cabinet,  previonslr 
alluded  to,  tiie  short  fragment  is  drawn  upwards  against  the  posterior  surface  of 
the  shaft  of  the  femur,  to  the  distance  of  at  least  two  inches,  its  npi»er  surface 
looking  towards  the  trochlea,  with  which  it  forms  an  obtuse  angle,  thus  greatij 
increasing  the  antero-j>osteriar  diaitu-ter  of  the  joint.  The  various  appearances  of 
this  rare  specimen  are  well  represented  in  tig.  diil. 

Fig.  607. 
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CommlDated  FrMtan  of  lb*  Lower  EztremUy  of  (lie  F«mnr. 

Fracture  of  both  condyles  occasionally  simulates  a  partial  luxation  of  the  bend 
of  the  tibia  backwards.  In  a  case  reported  by  I'rofessor  Neill,  the  symptotDS 
resembled  much  more  those  of  an  accident  of  this  kin<l  than  of  a  fracture  of  tbe 
condyles.  The  leg  being  thrown  backwards,  rendered  the  patella  remarkabl3-  promi- 
nent in  front,  but  there  was  no  increased  brcailth  of  the  knee,  no  crepitation,  and  tw 
contortion  of  the  foot,  at  tbe  same  time  that  it  was  easy  to  flex  and  extend  the 
joint.  The  best  diagnostic  consists  in  taking  hold  of  the  cond^des,  and  attempting 
to  press  them  in  opposite  directions,  which  cannot  be  done  if  there  is  no  fracture. 
The  same  proceeding  can  hardly  fail  to  elicit  erejjitation,  although  this  may  he 
rather  slight,  especially  if  the  fragnraeuts  are  held  pretty  firmly  together  by  the 
ligaments. 

The  prognosis  of  this  fracture  is  especially  grave,  on  account  both  of  the  injiirr 
done  to  the  soft  parts,  and  of  its  connection  with  the  joint,  which  may  l>e  involvwl 
in  an  planning  degree.  The  fracture  may,  as  alroad}'  stated,  be  compound  or  com* 
minuted,  and  when  this  is  the  case  ttie  danger  will,  of  course,  be  greatly  increased, 
perhaps  to  such  an  extent  as  to  require  amputation,  or,  when  this  is  not  deenie«l  ad- 
visable, in  such  a  matmer  as  to  jeopard  life  by  mortification,  pyemia,  ery8i|>ela»,  or 
congestive  pneumonia. 

The  lrealm*'ut  will  usually  require,  in  the  first  instance,  to  he  strictlj*  antiphlo- 
gistic, leeches  and  evapornrini:  lotions  being  necessary,  on  account  of  tbe  injury  ilone 
to  the  soft  parts.  The  limb,  enveloped  in  a  bnndage,  is  laid  in  an  easy  po8iti<m,  aad 
free  use  is  made  of  anodym'S  in  order  to  prevent  spasm,  so  common  and  annoying 
after  these  accidents.    As  snon  as  the  inflammation  has  lK?en  sufficieully  -  'n^ 

fragments  are  restored  to  their  proper  position,  and  maintained  by  appro;  .  ^  :•• 
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Tatiis,  the  limb  ht'iiig  cxteiukil,  if  the  fracture  be  transvi-rse,  or  nearly  so,  or  |t|jicetl 
over  a  cloublt;  inuline<l  pltme,  il"  it  be  very  oblique,  with  a  strong  teuilciic^*  to  di?ii»]iK-e- 
ment  of  the  broken  emla.  Passive  motion  is  institntcd  at  tlie  exjiiration  uf  ii  )jj<Mitli, 
l>nt,  despite  the  attention  of  the  surgeon,  :i  good,  niiexee]>tion!ib[c  eurc  will  l>c  ex- 
tremely diffieult,  if  not  impossible,  espeeially  when  both  eoiidyles  are  inT|4ie«trd. 

Complicated  fractures  of  the  eotvijyles  are  oeeasionnlly  met  with,  piiiKi[ial!y  as 
the  result  of  direct  violenee,  as  the  passage  of  the  wheel  of  a  earriage,  a  fall  from  a 
great  height,  or  gunshot  injury,  and  are  among  the  most  dangerous  of  aeehlents, 
bringing  life  in  jeopardy  by  tetanus,  erysipelas,  pyemia,  i>rofuse  ><uppnrfttion,  anti 
hectic  irritation.  The  danger  is  pr<>j>ortionately  increased  when  the  lesion  is  at- 
tended with  extensive  wound  of  the  knee-joint,  or  a  coniminuted  condition  of  the 
"bone.  An  atteni[)t  may  be  made  to  preserve  the  limb  when  the  patient  is  young  and 
iu  good  lirnlth  at  the  time  of  the  frmture,  when  the  wuather  is  not  too  hot  and  ex- 
liausting, and  when  the  injury  in  the  soft  parts  is  enmpurativcly  slight;  under  oppo- 
site circumstances  the  best  plan  will  be  to  arai>titate  on  the  s]»ot,  immedisUi-ly  siller 
the  occurrence  of  reaction.  To  hesitate,  iu  such  a  ease,  would  only  be  to  tritle  with 
the  patient's  life,  which  could  hardly  fail  to  be  the  forfeit  of  Ihe  surgeon's  limi<lil.y. 

A  few  examples  of  diastasis  of  the  inferior  cpi/i/n/sia  of  the  ft  njtn'  have  been  re- 
corded. In  a  case  observed  by  Cournl,  the  acciileiit  hapjiened  in  the  act  of  falling 
forward  at  a  moment  when  the  leg  was  buried  in  a  hole  up  to  the  knee.  The  shaft 
of  llic  femur  was  driven  l>ehind  the  condyles  into  the  popliteal  space,  and  there  was 
such  an  amount  of  injury  as  to  necessitate  aniputatioit  of  the  limb.  The  patient 
yr&s  a  boy,  eleven  years  of  age.  Little,  Voss,  and  Buck  have  reported  similar 
instances.  Such  occurrences  are,  for  obvious  reasons,  peculiar  to  young  subjects. 
Madame  Lachapelle  saw  a  case  of  diastasis  of  the  inferior  epiphysis  of  the  thigh- 
bone from  traction  of  the  chiUrs  foot  during  partniitiou.  The  lesion  was  cotijoiiied 
■with  a  separation  of  the  up[)er  epiphysis  of  the  tibia. 

3.   FRACTURES  OF  THE  BUPERTOR  EXTREMITY  OF  THK  FEMUR. 

The  superior  extremity  of  the  femur  comprises  the  head  nnd  nei-k  of  that  bone, 
together  with  the  two  troelmnteri?,  so  that  in  an  individual  of  oniiiiary  stature  it  is 
from  three  inches  and  a  ipiarter  to  three  inches  and  a  half,  in  length,  tliere  being, 
however,  no  distinct  boundary  line  between  it  and  the  shaft.  The  head  composes 
nearly  two-thirds  of  a  sphere,  and  rests  upon  the  neck,  which  is  inclined  obliquel}' 
upwards  and  inwards,  so  as  to  form  an  olttusc  angle  with  it;  they  are  snrrounded 
l>y  the  capsular  ligament,  the  strongest  membrane  of  the  kind  in  the  body,  and  con- 
sist of  a  large  amount  of  spongy  tissue,  inclosed  by  a  thin  lamella  of  compact  sub- 
stance. Both  these  structures  undergo  important  chaitges  in  consequence  of  advan- 
cing age,  the  former  becomiug  greatly  rarefied,  light,  and  petrous,  while  the  latter  is 
BO  attenuated  as  to  be,  in  some  places,  hardly  n«  thick  as  common  letter  paper. 
These  changes,  the  necessary  elfect  of  which  is  to  render  the  l>ony  texture  (ruU  and 
brittle,  are  particularly  conspicuous  after  the  Dftietli  year,  and  rendily  explain  the 
frequency  of  the  occurrence  of  fracture  of  tlie  neck  of  the  femur  at  atul  a!\er  this 
period  of  life.  There  is  another  circumstance,  also,  which,  doubth-ss,  uiaterially 
contributes  to  this  accident,  namely,  the  alteration  which  this  portion  of  the  femur 
undergoes  in  its  direction  in  the  old,  causing  it,  in  many  cases,  to  stand  off  almost 
at  a  right  angle  with  the  shaft  of  the  bone,  or  even  to  sink  slighlly  below  this  level. 
This  flltcj-ation  in  the  obliquity  of  the  bone  is.  generally,  more  common,  as  well  as 
more  n]nrkod,in  women  than  in  men,  and  iitnce  it  is  tliat  the  former  are  always  more 
liable  to  tfiis  fracture  than  the  latter.  These  various  appearances  are  well  illustrated 
iu  the  adjoining  sketches,  fig.  50S  representirig  the  ordinary  mirmal  shape  of  the  head 
and  neck,  together  with  its  spongy  and  compact  structures,  while  lig.  509,  from  a  jue- 
paration  in  mv  collection,  a tfords  a  good  idea  of  the  cltiinges  which  these  parts  expe- 
rience in  consequence  of  the  efl'ects  of  age. 

The  ligaments  of  the  hip-joint  always  sustain  very  grave  injury  in  fracture  of  the 
snperior  extremity  of  the  femur.  When  the  lesion  occurs  within  the  articulation, 
the  capsule  is  always  torn  across,  the  rent  beiTig  frequently  so  large  as  to  permit 
the  cs<'ape  of  the  upper  extremity  of  the  lower  fragment,  either  at  the  moiueut  of 
the  accident,  or  soon  after,  thus  accounting  for  the  great  shortening  which  is  so 
often  witnessed.     The  upper  fhigracnt,  re|>resenting  the  hea«l  and  a  portion  of  the 
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net'k  of  the  bnne,  on  tlie  contrary,  remains  attacbed  to  the  round  ligament,  wlnri 
thus  supports  iind  nourishes  it,  its  sujiply  of  blood  ami  nervous  Huid  being  cut  off  lu 
every  otiier  direction.  This  ciiviimslunci!  uionv  ix  sutHeicnt  to  account  for  the  fart 
that  Hucb  a.  fracture  cannot  unite  by  osseous  mntler;  bnt  there  are  two  other  cttn>«» 
which  powerfully  contribute  to  such  a  result,  the  imperfect  development  «if  |*rio». 


Pig.  608. 


Fig.  009. 
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Xfttunil  4pp««riineei  of  (ba  Road  tod  Neck  oflh*  Femnr. 
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teum,  and  the  hi-go  quantity  of  sj^novial  fluid  which  is  always  poured  out  in  Ibe 
iu»rncapsnl,ii-  fnutnro,  the  former  dis^jnnlifying  the  fragments  for  the  formation  of 
callus,  and  the  latter  o[>i)nsing  their  union. 

Fractui-ea  nf  the  neck  of  the  femur  arc  divisible  into  two  classes,  those  which  occur 
within  the  capsular  ligament,  and  tlmse  wliieh  take  place  exterior  to  it;  the  fonni'T 
being  now  usually  termed  intracfipsiihir,  the  latter  extracapsular.  The  distiiictien 
is  one  of  great  pathnlo-jjicnl  as  well  as  [iractical  importance,  and  is,  therefore,  worthy 
of  profound  consideration. 

INTRACAPSULAR  FRACTURES. 

PrRCtni"e  of  the  neck  of  the  femur  within  the  cnpsidar  ligament  may  occur  at  My 
portion  of  this  part  of  the  bone,  as  exhibited  in  the  accompanying  figs.,  510,511, 
and  .'S12 ;  Itut,  in  general,  it  is  met  with  at  a  short  distance  below  the  head,  or  between 
the  iiead  and  centre  of  the  neck,  wliere  the  ccmipnct  structure  is  unusually  weak,  and 
where,  consequently,  the  slightest  force  freqtu^ntly  produces  the  accident.  Some- 
times  the  line  of  fracture  is  on  a  level  with  the  globiiliir  head,  which,  therefore,  ainne 
constitutes  the  upper  fragment ;  and,  on  the  other  hand,  cases  are  observed  where 
the  bone  yields  just  above  the  attachment  of  the  cnpsidar  ligament.  Finally,  the 
fracture  is  sometimes  partly  within  and  partly  without  the  ligament,  forming  ta 
interesting  vafiety,  espcci.nlly  in  reference  to  the  question  of  the  proce.«8  nf  con« 
solidation.  The  direction  of  the  fi'acture  is  usnalJy  more  or  loss  oblique.  A  trans- 
ver-!e  fracture  is  very  rinoommon,  extending  from  above  downwards  and  from  williin 
outwards  ;  but  it  maj'  be  jierfectly  perpendicnlar,  espet^ially  when  the  neck,  from  «gp 
or  disease,  forms  nearly  a  ri^ht  angle  with  the  shaft  of  the  bone. 

An  incomplete  variety  of  intiMCHpsubir  fracture  has  1>een  from  time  to  time  recog* 
nizcd  by  surgictil  observers,  Unt  much  doubt  has  always  been  entertained  by  many 
in  relation  to  the  jiossibility  of  such  an  occurrence.  I  have  myself  never  met  witi 
an  exiimpic  in  the  numerous  «lried  <»i>ecimens  that  I  have  examined  in  dilferent  col- 
lections, and  I,  therefore,  as&ume  that  the  accident  must  be  extremely  iineomfnon. 
A  well-marked  instance  of  the  kind  has  been  reported  by  Dr.  J.  li.  S.  Jackson,  of 
Boston,  as  having  happened  in  a  man  forty -two  years  of  age.  in  consequeQi-eof*  f*U 


OB  At',  rut. 


INTRACAPSULAR  FRACTURES, 


through  two  stories  of  n  buiMing  upon  a  Imid  flm>r,  breaking  his  spine  an«l  femur 
at  SL'Verul  points.     'I he  fracture  of  the  neek,  cuiuinc-nuiiig  at  its  junction  with  the 


Fig.  510. 


Pig.  511. 


IllaatraUoDi  of  Intraeapsnlar  FraetnrM. 


lead,  ronched,  as  is  seen  in  fi-f.  51.'?,  nearly  in  a  per|HMnlicular  direction,  to  within 
about  a  quarter  of  an  iueli  of  the  inferior  and  inlernal  wall  of  the  iiouc,  the  Assure 
being  so  extensive  that,  if  the  man  had  lieen  able  to  walk,  the  unbroken  part  could 
probably  not  have  8ui>poited  the  weight  of  las  body. 


Fig.  612. 


Fig.  513. 


IntTftMpnUr  ynvtan  of  (he  Pamar. 


▼•rtleal  FractOTO  of  the  Keek  of  the  Fsmnr. 


The  cause  of  intracapsular  fracture  is  generally  -sotne  trivial  accident;  most  com- 
monly a  fall  upon  the  threat  trochanter,  or  a  lilow  upi;n  the  hip  when  the  thigh  is  fixed 
nncl  separated  from  its  fellow,  thus  increasing  the  strain  iipfin  the  upper  portion  of 
tlic  l>one.  lliftve  known  the  injury  to  be  produced  by  the  great  toe  catching  in  the 
fold  of  the  carpet,  whih'  tlie  person,  an  old  lady  of  8eventy-.six,  was  wnlliing  across 
the  floor.  In  London,  siceordingto  Sir  Astley  Cooper,  it  most  frequently  occurs  from 
the  foot  suddenly  sliitping  rWI'the  edge  of  the  side-walk  over  the  curb-stone,  ujk)u  the 
horse  pavement,  the  weight  of  tlie  body  being  thus  thrown  forcibly  upon  the  neck  of 
the  bone  in  n  periHiidifidar  direction,  when  it  is  unprepared  for  such  an  event.  The 
fracture  may  als*>  linpiteu  in  turning  awkwardly  in  l)od,  or  in  step[)ing  carelessly  out 
of  l>etl  upon  the  floor,  the  individual  in  either  case  powerfully  twisting  the  thigh- 
bone. The  fact  that  so  serious  a  K^sion  may  arise  from  so  trivial  a  cause,  wiiile  it  is 
of  great  value  in  a  diagnostic  point  of  view,  affords  the  clearest  possible  proof  that  a 
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bone,  liable  to  lie  so  affected,  cannot  be  very  souud,  but  that,  on  the  contrary,  iti 
structure  must  have  undergone  serious  changes  to  render  it  capable  of  an  acviiicnt 
which,  in  other  pieces  of  the  skeleton,  requires  an  extvaordiuarj'  degree  of  force. 
That  this  is  true,  as  a  genL'i'al  principle,  has  already  been  shown,  the  imme4n»tft  ctut 
being  the  fatty,  atrophied,  and  raretii:d  eonditiuu  of  the  compact  and  sp 
of  the  neck  of  the  boue,  tlie  animal  matter  being  absorbed,  and  the  ean 
the  result  of  the  whole  heiug  a  weakened  coudition  of  tlie  affected  part-  nifr 

quently,  a  predisposition  to  fracture-     Although  the  lesion  is  usuallj'  i"  ,l  bj 

sliglit  accidents,  instances  are  observwl  where  the  reverse  is  the  case,  but  then  tl  b 
Worthy  of  remark  that  it  is  ordinarily  of  a  complicated  character. 

The  age  at  which  this  variety  of  fracture  occurs  is,  diagnostically  coo^idrrvd,  i 
matter  of  great  importance.  A  fracture  in  other  bones,  or  parts  of  a  b<;inc,  miy 
take  place  at  any  period  of  life,  even  in  infancy  and  early  childhood.  Thus,  I  h»n 
seen  the  shaft  of  the  femur  itself  broken  in  an  infant  of  four  weeks.  But  it  is  very 
different  with  the  neck  of  this  bone  within  the  capsular  ligament,  experience  ba^tsg 
shown  that  it  is  subject  to  fracture  only,  as  a  general  rule,  after  the  age  of  ttij, 
when,  as  already  stated,  its  spong}'  and  compact  tissues  suffer  from  atrophy  M'I 
fatty  degeneration,  tlms  rendering  it  more  or  less  brittle,  an«l  incapable  of  witb- 
Btanding  injury.  The  youngest  subject  in  whom  this  fracture  has  been  observed  wis 
a  lad}'  ol'  eighteen,  whose  case  has  been  reported  by  Mr.  Stanley,  of  London.  Sir 
Astley  Co(^|ler  saw  an  instance  at  Ihirly-eight.  Doubtless  other  examples  hare  hap* 
pened,  without,  however,  disi)roving  the  rule  that  this  variety  of  fracture  is  gen- 
rally  an  occurrence  of  advanced  life. 

Sex  also  exerts  a  considerahle  influence  upon  the  production  of  intraca]MoUr 
fracture.  Of  its  precise  relative  frequency  in  males  lUid  females,  no  reliable  Btaiiv 
tics,  at  least  none  upon  a  large  scale,  have  been  placed  before  the  profession,  altbuugli 
a  sufficient  amount  of  int'ormation  has  been  obtained  to  justify  the  assertion  th«t  it 
is  much  more  common  iu  the  hitter  than  in  the  fonner.  In  the  tables  of  Mr.  K.  W. 
Suiitb,  in  his  Treatise  on  Fractures,  the  sex  is  given  in  28  cases,  of  which  17  were 
women  and  II  were  men.  The  cause  of  this  difference  appears  to  l»e  twofold,  the 
more  horizontal  p<}sitioij  of  the  neck-of  the  femur  and  the  greater  amount  of  atropbj 
and  fatt}'  degeneration  of  this  portion  of  bone  in  old  females  than  iu  old  rnale^. 

The  intracapsular  fracture  may  be  complicate<i  with  fracture  of  the  neck  on  the 
outside  of  the  capsular  ligament,  the  lines  of  disjunction  running  into  each  &lbcr. 
Such  an  occurrence,  indeed,  is  not  infrequent.  Again,  an  intracapsular  fractun?  tnay 
be  associated  with  a  fracture  of  the  great  trochanter;  but  this  is  extremely  rare.  la 
twenty-three  specimens  of  this  lesion  in  the  Dupnj'trcn  Museum  at  Paris,  there  u  not 
a  solitary  example  of  such  a  coincidence. 

The  si/mptonis  of  intracapsular  fracture  are  deserving  of  ]>articular  attentko. 
They  are:  1.  Sliortening  of  the  thigh.  2.  Kversion  of  the  foot.  .3.  PFet^mntanl 
mobility.  4.  Crepitation.  5.  Change  of  situation  in  the  great  trochanter.  6.  I'aio 
at  tlie  site  of  injury.     7.  recultarity  of  the  patient's  iMjrly  in  the  erect  posture. 

The  shorteniufj  of  the  fhifjfi,  or  of  the  limb  through  the  thigh,  is  one  of  the  most 
striking  phenomena  of  this  variety  of  fracture,  and  is  the  more  valuable  U-cauw  of 
its  almost  universal  occurrence.  It  is  usually  the  first  circumstance  that  attr&ct« 
the  attention  of  the  surgeon,  whether  the  patient  is  lying  on  hi.s  back,  or  Btanding 
up.  As  might  bo  expected,  it  varies  in  different  cases  and  in  different  conditions  of 
the  same  [latient,  its  extent  being  greatly'  influenced  by  the  state  of  the  capsultf 
ligament,  heiiig  generally  less  in  itroportion  to  the  integrity  of  this  membrane,  aatl 
conversely.  It  is  always  less  irnniediatcly  after  the  occurrence  of  the  injury  than  It 
is  after  the  lapse  of  several  days,  and  also  in  impacted  fracture  than  in  the  orrlinary 
form  of  the  accident.  The  amount  of  instantaneous  shortening  ranges  from  half  as 
inch  to  an  inch  ;  it  may,  however,  lie  considerably  less  than  this,  not,  perhaps,  ex- 
ceedujg  three  lines  ;  and,  on  the  other  hand,  it  may  reach  an  inch  and  a  quarter,  and 
even  an  inch  anti  a  half,  espt-cially  if  there  is  extensive  laceration  of  the  cupsnlar 
ligament.  During  the  progress  of  the  case,  the  .shortening  will  not  unfrequi'Ulljr 
amount  to  upwards  of  two  inches,  and  in  rare  instances  it  haa  been  knonn  eveo  to 
exceed  three. 

The  diminution  in  the  length  of  the  limb,  although  gcnerall}'  immediate,  is  aol 
alw-iys  so,  defiending,  perhaps,  not  so  much,  as  has  usually  been  8uppose<l,  u[tan  tiM 
integrity  of  the  cajisnlar  ligament,  as  upon  the  want  of  separation  of  the  ends  of 
the  fragments,  in  consequence  of  the  peculiar  arrangemeut  of  their  surfaces  favor 
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ing  their  temporiiiy  contsK-t.  It  is  Uanlly  reasonahle  to  imagine  thftt,  iP  I  he  integnty 
of  the  capsiihir  ligaint'iit  were  the  only  fniise  of  it,  tliis  iigjinienl  wuiihil  l>ecoiiie  so 
stretched  or  torn  nithiii  so  sliort  a  time  filler  tlie  accident  as  to  ailmit  of  thti  anioimt 
of  shortening  nbovo  mentionc*!.  Wc  nnist,  therefore,  seek  for  some  other  eanse, 
and  I  know  of  nonei  that,  is  so  pliinstl>le  as  tlic  one  here  sn^jj^estctl.  rmler  sneh  cir- 
ttimatanccs,  tbc  shortening  f;eiiernlly  takes  place  snddenly;  perluqis  ailei'  the  p:ilient 
lias  made  coiisiderahle  exertion  witli  liis  limb,  several  days,  it  may  he,  attor  the  aeci- 
dent,  from  the  instantaneous  nnloekint^,  as  it  wore,  of  the  enda  of  the  frii<4nients. 
When  the  fracture  is  irapneted,  the  shortening  will,  of  course,  be  innnediate,  and 
will  also  be  likely  to  be  permanent,  unless  the  broken  pieces  are  pulled  forcibly 
asunder  by  the  surgeon  in  the  examination  of  the  limb,  or  by  the  patient  in  bis 
efforts  nt  walking,  sitting,  or  turning  about  in  bed. 

Eocraion  of  the  fool  ^  or,  rather,  of  the  whole  limb,  ia  another  striking  syniptotn, 
seldom  absent  in  any  caisC.  AVhcn  ihe'patient  stands  up,  it  is  sueh  as  to  cause  the 
heel  of  the  affected  side  to  point  towards  the  hollow  between  the  ankle  and  tcndo 
Achillis  of  the  sound  limb;  while,  when  he  is  rectimbent,  the  foot  iiieliiies  outwards 
almost  horizotitally,  dropping  involuntarily  u[»on  its  external  surface,  nearly,  or 
quite,  in  contact  with  llie  floor.  The  aversion,  althotigh  generally'  an  immediate 
effect  of  the  accident,  iloes  not  always  reach  its  maximum  until  sometime  after, 
depending  upoiv  tlic  manner  in  which  the  en(U  of  the  fragments  are  held  together. 
When  the  fracture  is  impacted,  it  may  iw  entirely  absent,  or  the  foot  nnd  knee, 
instead  of  being  everted,  may  be  turned,  more  or  less,  in  the  opposite  direction.  A 
similar  occurrence  is  occasionally,  although  very  rarely,  met  witli  when  tiie  fracture 
is  not  impacte<l,  as  in  the  cases  recorded  by  Guthrie,  Langstaff,  Stanley,  Cruveilhier, 
Hamilton,  Hudson,  Bigelow,  and  others. 

The  cause  of  the  eversion  of  the  limb,  in  this  accident,  has  been  difTerently  ex- 
plained. Most  writers  ascribe  it  to  the  action  of  the  external  rotator  niuseh  s,  which, 
being  connected  with  the  superior  extremity  of  tlve  bone,  thus  readily  rttll  the  thigh 
■outwards  when  it  has  lost  its  sup|>ort  above,  the  irritation  consequent  u|ion  the  I'rac- 
ture  being  an  additional  incentive  to  contraction.  Others,  among  whom  I  inrhnle 
myself,  on  the  contrary,  attribute  it,  in  great  degree,  if  not  wh(dly,  to  the  weight  of 
the  limb,  which  has  a  natural  tendency  to  eversion  whenever  the  internal  rotators 
arc  thrown  off  their  guard,  as  is  observed  during  sleep,  when,  the  extremity  being 
perfectly  passive,  the  foot  invariably  inclines  outwards. 

Pretcr natural  jnobililij,  common  to  all  fractures,  is  particularly  obficrvablc  in  the 
intracapsular  variety,  and,  therefore,  serves  as  an  important  diagnostic  sign  of  the 
accident.  There  are  cases,  however,  in  which  it  is  absent;  in  some  entirelv,  as  in 
the  impacted  fracture,  and  in  others  only  in  tiie  early  stage  of  the  injury,  as  when 
the  ends  of  the  bone  are  held  partially  togetlier  by  the  interlocking  of  their  fibres, 
by  the  incompleteness  of  the  solution  of  contininty,  or  by  sonu'  other  cause.  Its 
existence,  as  well  as  its  degree,  is  always  readily  nscertaincd  by  taking  hold  of  the 
limb  and  rotating  it  upon  its  axis,  or  flexing  it  wyun  the  pelvis,  extending  it  behind 
the  line  of  the  sound  limb,  or  carrying  it  inwards  or  outwards;  movements  which 
cannot  tie  executed  when  there  is  a  dislocation  of  the  head  of  the  femur.  Extension 
and  counter-extension  will  have  the  effect  of  restoring  the  limb  promptly  to  its  projier 
length,  tuit  as  soon  as  the  forces  are  discontinued  the  original  BborteqiDg  is  repro. 
duced. 

Crepitation,  the  most  valuable  sign  of  all  in  fr.actures  general]}',  i.s  rarely  wanting 
in  this.  Indeed,  it  can  only  be  alisent  in  the  impacted  form  of  the  lesion,  or  in  those 
cases  where  the  en<i8  of  the  fragments  remain  still  partially  in  apposition  with  each 
other.  It  is  usually  discoverable  immediately  after  the  accident,  and  ma}-,  of  course, 
be  produced  as  long  as  the  friicture  continues  ununited.  In  order  to  determine  its 
existence,  it  is  necessary  to  bring  the  ends  of  the  brriken  bone  fully  in  contact  by 
extension  and  countcr-exteusion,  when,  upon  rotating  (lie  limb,  it  will  at  once  declare 
itself. 

Change  of  [insition  in  the  great  trochanter  is  always  a  Rym|>tom  of  great  impor- 
tance in  iutraenpsidar  fracture.  This  bony  i>romineuce  is  not  only  drawn  upwards 
towards  the  ilium,  but  it  is  brought  in  close  contact  with  the  border  of  the  iieetabu- 
lum.  and  is,  therefore,  much  less  easily  felt  and  seen  than  in  the  norma]  slate,  in 
wliich  it  is  always  so  coustncuous.  Moreover,  when  the  thigh  is  rotated  upon  its 
axis  by  takin;^  hobl  of  the  foot,  the  great  trochanter  will  be  found  to  turn,  as  it  were, 
tipOQ  a  pivot,  or  to  move  in  a  segment  of  a  Jesser  circle  than  natural.     From  the 
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circumstance  of  tlie  limb  being  genenillj'  8trnn<jly  evrrtoil.  tbc  portion  of  thebrrikm 
neck  attaclied  to  the  tiooliunter  is  diructetl  inwanis  am]  upwards,  and  is  thus  y\tu.t!*\ 
in  closer  proximity  with  the  tuiterior  superior  spinous  process  of  Ibe  iliutu  tlian  lli< 
trochanter  itself. 

Pain  at  the  site  of  injury,  being  common  to  all  fractures,  is  of  special  valuo-oDly 
in  connection  with  the  other  symptonia  ahwidy  described.  It  derives  it«  cliicf  ini' 
portance  from  the  fact  that  it  is  located  at  the  iip]ier  and  inner  part  of  the  tiiigh,  io 
the  direction  of  the  small  trochuntcr,  uiid  that  it  is  always  greatly  increased  wheiievfr 
an  attempt  is  made  to  rotate  tlie  limb,  to  Ix-nd  it  upon  the  pelvis,  or  to  carry  it 
inwards  over  the  Bound  one.  AVhen  tlie  patient  is  perfectl^^  quiet,  with  the  limit  in  a 
relaxed  position,  the  sutlering  is  usually  very  trivial,  except  when  the  bone,  in  mldi- 
tiuu  to  the  fracture,  has  Iteen  severely  concussed,  when  the  pain  will  fre^^uentlv  U 
excessive.  It  is  generally  worse,  too,  at  night  than  in  the  day,  and  in  wet  weitLur 
than  in  dry. 

Tiicre  is  a  peculiarity  in  the  patient's  attitude  as  he  stands  up,  which  cannot  &i] 
to  strike  the  most  ciirek-ss  observer.  The  Iwidy,  in  this  position,  is  inclined  forwanU 
in  such  a  luuniu-r  as  to  throw  its  weight  upon  the  Ronn<l  limb,  which  is  fimdy  plauid 
upon  the  floor,  while  ihi-  other  hangs  oil'  in  a  constrained,  unseendy,  and  awkimrd 
mntnicr ;  tlic  foot  and  kiifc  are  strongl}"  everted  ;  the  leg  is  supjiort^Ml  ui>on  the  l«li 
f>f  the  toes,  while  the  heel,  resting  in  the  interval  between  the  aukle  and  teniio 
Achillis,  is  elevated  from  two  to  three  inches  from  the  surface;  the  naturn)  prumi- 
nence  of  the  hip  is  destroyed  ;  and  the  least  .-ittcnipt  to  walk  or  to  raise  tbc  limb  not 
only  proves  abortive,  but  is  prodneti\o  of  exquisite  pain. 

Fintdly,  there  is  seliUun  much  .swfllituj  in  litis  variety  of  fracture;  it  is  only  wLto 
the  hii)  lias  been  struck  a  severe  blow  th.at  the  supciUcial  parts  arc  likely  to  be  tiie 
scat  of  any  considerable  ofl'iision,  ecchymosis,  discoloration,  or  contusion,  and  tvea 
then  the  symptoms  are  nsuallj'  ver3'  evanescent. 

The  patftotnffical  chatup^>i  in  intracapsular  fracture  vary  very  much,  according  t<^) 
the  period  of  the  examination,  as  well  as  the  character  of  the  original  injury.  In 
recent  cases  there  is  usunlly  some  san^jiiiineous  ertussion,  allhongh  the  qn.nntity  of 
blood  is  generally  very  stiudl,  unless,  as  occasionally  happens,  there  is  extensive  ru{v 
ture  of  the  ca[>sidar  liguineiil,  wlieii  it  may  be  considerable.  Most  commonly  tlie 
ligament  preserves  its  integritj*,  but  if  the  accident  has  been  uunsnally  severe  it  may 
be  torn  at  one  or  more  points,  so  as  to  admit  of  the  partial  escape  of  the  inferior 
fragment,  the  solt  covering  of  which  is  often  partially  detached.  hani,'ing  ufrinlyo*e, 
irregular  shreds.  If  several  days  htive  ela|<sed  since  the  recci]>t'of  the  injury,  lite 
changes  vvill  be  such  as  to  evince  inflammation.  The  synovial  m^nibr.tno  will  l« 
observed  to  l>e  unnaturally  vascular,  and  slightly  coate<l  with  plastic  matter,  a  small 
quantity  of  wl»ich  is  also  sometimes  found  upon  tlie  ends  of  the  fragments.  Th<fn 
is  likewise,  at  this  stage,  a  marked  increase  of  synovial  fluid,  and  the  structorw 
aroun<l  the  joint  fre(iuently  exhibit  a  contused  appearance,  with  more  or  less  infiltrt- 
tion  of  Itlood  and  serum. 

If  the  dissection  be  made  after  the  lapse  of  some  months,  the  capsular  ligameol 
will  be  found  to  be  nnieb  thiekoiied  by  interstitial  deposits,  as  well  as  by  the  addition 
of  plastic  matter  to  its  synovial  lining;  the  head  and  ne<k  of  the  boue  are  alio 
incrusted  with  lymph  ;  and  the  ends  of  the  friigniints  are  solYcned,  tinnaturally  vas- 
cular, and  ronMde<l  off,  or  pfirtially  connected  by  lihro-ligaraentous  bands.  The  int«f- 
articultir  ligtitnent  rettiins  its  normal  structure,  except  in  rare  cases,  iu  which  it  u 
inflamed  and  changed  into  filnous  tissne. 

In  old  cases,  or  such  as  hn\e  lasted  for  some  years,  there  are  not  only  great  tliick- 
ening  and  induration  of  the  capsular  ligament,  but  extraordinary  alter.^tions  in  tlw 
broken  bone,  the  neck  of  which  is  often  completely  annihilated,  the  shaft  termiuAtioi; 
atiruptly  on  a  line  with  the  two  trochiinters.  At  other  times  the  neck  is  con\'erted 
into  a  short,  coniciil  knob,  piu'tialiy  incrusted  with  cartilage,  or  scooped  out,  m  it 
were,  Into  a  sort  of  cnjvlike  dejiression.  The  trochanters  themselves  are  oceasiouallr 
a  good  deal  changed  in  their  a|)pearance,  especially  the  great,  which  is  liable  to  li 
diminished  in  size  and  altered  in  conliguration.  The  head  of  the  boue  generallr 
retiiins  its  position  in  the  acetabulum,  but  that  portion  of  tlie  neck  which  ruoiRind 
attaelnd  to  it  at  the  time  of  the  accident  is  usually  totally  nbsorbeii ;  and  rnset 
occur,  Mltliougli  they  are  rare,  where  the  entire  fragment  is  destroyed,  or  wbervi  it  li 
repres(!nted  bj'  the  merest  possible  remnant  held  in  place  by  the  round  lignmeuL 
When  llic  head  is  left,  its  lower  surface  is  occasionally  hollowed  out  into  a  kind  of 
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socket  for  tlic  reception  of  the  roundod  conical  pikI  of  the  lower  fr.igmpnt;  oi-  tlie 
reverse  olitaiiis,  the  hcjul  being  roumlud  otf,  nnd  the  lower  IVagineiit  scoopLtl  Diit.  In 
either  evenit,  tlie  two  cxtreiiiitieR,  continunlly  mo\  iiig  iipoii  vnvh  otlier,  in  time  nciniiro 
a  sitif>oth,  i)oliHlaHl,  eluimi^i^l  diameter,  the  butler  qualiJ'ving  theni  fur  the  peiforiii- 
aiice  of  ihoir  vuriouM  t'liiuMioiis. 

Tlie  changes  now  iJesi  rilvwl  are  sometiines  closely  imitatcfl  l»y  those  produced  in  the 
head  atui  lu-ck  of  tlie  femur  by  n.  fall  or  Mow  hd  the  hip,  leiiding  to  interstitial  aii- 
sorptiou  of  the  osseous  tissue,  ami  to  sliorteiiiiijjj  of  the  limb,  with  destruction  of  the 
articular  cartilage  and  iliuriiizftti«»n  of  the  resulting  stuiup,  very  much  as  in  arthritic 
rlieumatism.  There  is  reiiMuu  to  believe  tliat  ca-ses  of  this  kind  arc  not  iinfreqiieiuly 
uiistakeu.  both  durinu  life  and  after  dentil,  for  fractures  of  the  neck  of  this  bone. 
The  ajipearances  here  albuled  to  are  well  illut.tnited  in  figs.  514  and  515. 


Fig.  514. 


Fig.  515. 


S«nil«  Atrophjr  of  th«  !7eck  of  lbs  Fomar. 


Atropb;  whteh  might  be  mliUken  for  rotted  Frmotnre. 


The  mode  of  repair  of  intrncafisiilar  fractures  is  peculiar.     Ordinary  fractures 
generally  unite  by  osseous  mntter,  wliieh  passes  through  the  same  phases  as  the  jirim- 
itive  f».sseous  tissue,  a  considerable   period  iu variably  clapsnig  before  the  final  com- 
pletion of  the  process;  but  in  this  variety  of  injury  the  edunectiiig  medium  is  of  a 
6bro-ligninento«>4  nature,  as  iu  similar  lesions  of  tlie  oleeranon  process,  the  jiatella, 
and  the  skull.    But  it  is  not  always  that  the  surgeon  is  to  look  even  for  such  a  union, 
imjjtirfect  as  it  is ;  in  mia»y  cases  the  ends  of  the  broken  bone  altogether  refuse 
to  unite,  being  gradually  rounded  off,  and,  perhaps, 
slightly  ineruste<l  with  eurtilage,  or,  as   not   unfre- 
quently  happens,  esiH'cially  in  very  aged  and  decrepit 
subjects,  becoiniui^,  in  time,  eompletelj'  absorbed,  the 
lower  fragment  ilisappearing  as  far  down  as  the  two 
trochanters,  ami  the  tipfier  :is  high  up  as  the  brim  of 
the  acetabulum.     In   rare  ease"*,  indeed,  even  tiie  en- 
tire head  is  removeil,  abmn;  witli  the  greater  jxjrtioa 
iKilh  of  the  round  and  the  capsular  ligrtinents.     A 
very  excellent  idea  of  the  filiro-ligamentotis  union  of 
this  variety  of  fracture  is  afforded  in  fig.  ."iiri,  from 
Sir  Astley  Cooper.     It  was  taken  nine  months  after 
the  accident,  from  a  patient  between  thirty  and  forty 
years  of  age. 

The  cause?*  of  this  ^vnnt  of  union  are  of  easy  reong> 
nttion.  In  the  tir><t  place,  the  parti*  have  to  encmin- 
ter  the  prejudici;i!  itiHuence  which  results  from  the 
dinieully  of  maintniiiing  accurate  apposition  of  the 
broken  ends  of  the  bone:  a  circumstance  whic-h  is  so 
essential  to  the  successful  repair  of  fractures  in  other 
VOL.  I. — 65 
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pieces  of  tlio  skeU'tf>ii,  Jnit  Mliidi  it  is  almost  impossible  lo  effect  here,  in  const^qofw* 
of  the  want  ol'  piojier  k'Vfnige  in  tliy  upiMT  liHgmt'nt.  All  the  apparatus  thai  hu 
yet  been  iJevisod  \\>r  the  pur|)ose  has  ulti'ily  failfd  to  accomplish  the  object;  nUat- 
ever  nisiy  ha  done,  more  or  less  motion  is  inevitable.  Secondly,  the  accident ««  nU»v» 
Iblloweti  by  a  considerable  degree  of  synovitifi,  and,  as  a  necessary  residt,  lij  an 
increased  quantity  of  mho  vial  fliiiil,  which,  bathing  the  ends  of  the  \»iw,  scti 
inimically  to  the  consolidating  i>roccs3.  Thinlly,  tiie  most  important  ren»soo,  bo*, 
ever,  of  all,  is  the  want  of  [luwer  in  the  parts  to  furninh  the  requisite  amoniit  of 
]jlastic  matter  from  the  iiiju/y  sustained  by  their  vetisels  and  uerves  at  the  time  of 
the  accident.  The  superior  uml  smaller  fragment,  represented  by  the  globular  LetJ 
of  the  bone,  or  the  lieiid  and  a  little  remnant  of  the  neck,  is  solely  depend«Mil  forit» 
vascular  and  nervous  supplies  npon  the  round  "ligament,  and  every  one  who  Icnwn 
how  snnill  this  ligament  is,  iiiid  bow  insignificiint  its  vessels  are  in  the  natural  sliile, 
must  be  jiwnre  how  utterly  inadequate  it  lutist  be  for  the  nourishment  of  the  Itonetx 
which  it  is  nttacheil.  It  need  not,  then,  be  wondered  at  that  there  never  is  any  os«tju« 
matter  effused  \>y  this  fragment.  Nor  does  the  inferior  fra^onent  fare  much,  if  anj, 
better  in  this  respect.  Destitute,  in  great  measure,  of  periotitcum,  with  many  <»f  its 
vessels  in  a  hopelessly  lacerated  condition,  its  powers  are  too  feeble  to  afford  any  siilv 
stantial  aid  in  the  process  of  repair.  Hence  the  result  must  necessarily  always  be 
as  above  stated;  that  is,  there  will  cither  be  no  uinon  at  all,  or,  if  an  atteinpl  i» 
made  ut  establishing  a  connectioa  between  the  two  fragments,  that  attempt  will  go 
no  further  than  the  Ibrmutiou  of  a  fibro-ligameutons  substance. 

When  no  effort  whatever  at  repair  occurs,  it  is  highly  probable  that  llie  end»o( 
the  fragments  B|)ee<li!y  undergo  the  fatty  degeneration,  and  that  they  then  liecome 
an  easy  prey  to  the  action  of  the  absorbent  vessels,  eventuating  in  their  final  auflt 
hilation. 

It  would,  perhaps,  l)e  going  too  far  to  deny  altogether  the  possibility  of  boDT 
union  in  intracnpsnlir  fracture  of  the  thigh-bone,  and  yet  I  have  certainly  nertr 
seen  what  I  could  rcginl  as  an  uuequivocal  example  of  the  kiml.  I  have  exaiuiiMJil 
most  of  the  specimens  in  this  country,  purporting  lo  be  cases  of  osseous  con,s')liiLv 
tion,  and  in  no  instance  have  the  appearances  been  such  as,  in  ray  opinion,  to  juMify 
such  a  conclusion.  The  history  of  these  cases  has  generally  either  been  50  oxccwl* 
ingly  defective,  or  the  necroaeopic  characters  have  so  closely  resendtled  thtw 
witnessed  in  tlie  changes  which  the  head  and  neck  of  the  femur  undergo  in  coi 
qucnce  of  old  age  or  disease,  .is  to  destroy  all  confidence  in  their  niithenticjt] 
genuine  examples  of  intr.icapsular  fracture.  I  need  not  insist  lu-rc  npon  the 
ditHeulty  which  the  practitioner  frequentlj'  encounters  in  establishing  a  correct 
diagnosis  in  injuries  about  the  hip;  what  skill  and  care  are  generally  nvjuirwl  to 
discriminate  accuratelj'  between  a  mere  sprain  and  a  fracture,  or  a  fractun;  anil  1 
dislocaticm  ;  or  how  frequently  even  slight  lesions  of  the  ilio-fcraornl  articulatirm. 
and  of  the  head  and  neck  of  the  femur,  are  followed  by  changes  in  the  strut^turu  ouil 
conformation  of  these  portions  of  bone  which  might  eo  closely  6>imulate  those  pro- 
duced by  fracture  as  to  deceive  the  most  enlightened  and  cautious  observer. 

The  question,  then,  in  regard  to  the  reiiair  of  intracapsular  fracture,  rfsolrn 
itself  into  four  groups  of  facts,  which  may  be  thus  stated: — I.  Under  fovoraWe 
circumstances,  both  as  it  respects  the  patient  and  the  treatment,  there  may  l)o  flNro" 
ligamentous  union,  answering  the  jmrpose  of  a  sulhciently  strong  bond  to  admit  of 
tolerable  progression  after  recovery  from  the  more  imnieditite  elfect-sof  the  Mt*cidi-uU 
2.  Under  adverse  circumstances,  that  is,  when  the  patient  is  old,  decrepit,  or  worn 
out  by  disease,  and  cannot,  in  consequence,  submit  to  proper  treatment,  or  when, 
although  the  system  is  sufficiently  vigorous,  the  case  has  lieen  injudiciously  managnl, 
no  consolidation  whatever  will  take  place,  and  not  only  so,  but  the  neck  of  the 
bone,  or  both  the  neck  and  head,  will  be  absorbed,  the  limb  remaining,  of  conn«, 
permanently  shortened  and  deformed.  3.  Osseous  union,  aUhouuh,  fKThaps,  nut 
wholly  impossible,  is  yet  so  exceedingly  infrequent  that  it  caun«it  reasonably  ht 
looked  for  in  any  case,  however  propitious  the  circumstances  attending  it,  t»oth  a*  it 
respects  the  patient  and  the  skill  an<l  attention  of  his  attendant.  The  event,  otiirr 
things  being  equal,  will  be  most  likely  to  happen  in  the  impactc<l  form  of  the  injury, 
and  in  the  ordinary  fracture  in  comparatively  young  and  robust  porson«.  4.  \Vhpn 
the  fracture  is  of  a  mixed  character,  thcit  is,  partly  within  and  partly  without  the 
capsular  ligament,  the  mo<le  of  repair  will  be  similar  to  tliat  of  nrdinary  fr-irlore. 
although  the  process  will  require  more  time  and  care  for  its  successful  complcti<.u. 
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Professor  Bigclow,  who  has  carefully  investigated  the  subject  of  fractures  of  the 
8Ui>erior  extremity  of  tl»e  femur,  is  of  opinion  that  the  onlj'  condition  in  which 
osseous  union  probably  ever  occurs,  in  the  intracapsular  form  of  the  lesion,  is  when 
the  neck  of  the  bone  is  impacted  in  the  head,  which  is  tilted  obliquely  backwards 
and  downwards  towards  the  lesser  trochanter;  and  he  has  given  the  particulars  of  a 
case,  illustrated  by  a  drawing,  from  the  practice  of  Dr.  Gushing,  apparently  showing 
the  possibility  of  complete  consolidation  under  such  circMi instances. 

The  prognosiH  in  this  variety  of  fracture  is  embraced  in  the  above  discussion 
respecting  its  repair,  and  need  not,  therefore,  engage  further  attention  here.  In 
regard  to  life,  the  danger  is  generally  inconsiderable,  as  the  lesion  is  usually  the 
result  of  very  trivial  accidents,  involving  no  serious  injury  to  the  soft  parts,  or  any 
comminution  of  the  bone.  In  respect,  however,  to  the  limb,  as  the  consolidation  of 
the  fracture  is  always  more  or  less  imperfect,  its  usefulness  will  necessarily  be 
impaired  in  a  degree  proportionate  to  the  defective  character  of  the  connecting 
medium.  For  a  long  time  the  patient  will  be  obliged  to  employ  a  crutch,  but 
eventually  he  will  he  able  to  walk  with  the  aid  of  a  stick  and  a  high-heeled  shoe, 
the  parts  strengthening  by  exercise,  notwithstanding  there  is  a  strong  tendency  to 
atrophy  of  the  nmscles. 

Treatment. — Fractures  of  the  neck  of  the  femur  within  the  capsular  ligament  are 
not,  I  think,  generally  so  well  managed  as  they  should  be,  owing  chiefly,  if  not 
wholly,  to  the  influence  of  the  writings  of  Sir  Astley  Cooper,  who  taught  that,  inas- 
much as  there  never  is  any  osseous  union  in  this  variety  of  injury,  it  is  not,  there- 
fore, proper  to  torture  the  patient  with  a  protracted  confinement  in  the  recumbent 
posture,  and  the  application  of  an  extending  apparatus.  He  considered  such  a 
proceeding  the  more  necessary  because  a  great  majority  of  the  subjects  of  this 
fracture  are  old  and  decrepit  persons,  many  of  whom  bear  confinement  verj'  badly, 
soon  becoming  aflfeeted  with  foul  bed-sores,  and  eventually  perishing  from  hectic 
irritation  or  congestive  pneumonia.  In  accordance  with  this  view,  he  was  in  the 
habit  of  placing  the  limb  upon  a  long  pillow,  in  an  easy  position,  for  about  a  fort- 
night, or  until  the  pain  and  inflammation,  consequent  upon  the  accident,  had  in  great 
measure  subsided.  The  patient  was  then  allowed  to  leave  his  bed,  and  sit  in  a  high 
chair,  or  exercise  upon  crutches,  care  being  taken  to  bear,  at  first,  very  gently  upon 
the  foot,  for  fear  of  disturbing  and  fretting  the  ends  of  the  fragments.  Subsequently, 
as  the  limb  improved  in  strength,  a  high-heeled  shoe  was  ordered,  and  a  stick  was 
substituted  for  the  crutches. 

If  this  treatment  were  the  exception,  and  not  the  rule,  ever^y  practitioner  of  sense 
and  experience  would  concur  in  its  propriety ;  but  the  English  surgeon,  in  his  desire 
to  generalize  it,  has  carried  it  much  further  than  the  interests  of  our  i)atient8  justify. 
It  is  unquestionably  true  that  many  of  the  subjects  of  intracapsular  fracture  do 
not  bear  confinement  well;  they  suffer  from  the  slightest  restraint,  and  soon  become 
bedridden.  Such  cases  are  extremely  difficult  to  manage,  and  are  not  likely  to  be 
benefited  by  the  use  of  splints,  or  any  oth^r  mechanical  contrivances  calculated  to 
compress  the  limb  and  hold  it  in  an  uneasy  and  constrained  position.  To  this  class 
the  treatment  of  Sir  Astley  Cooper  is  i)cculiarly  applicable;  indeed,  no  other  can  be 
employed.  All  that  can  be  done  is  to  make  the  patient  comfortable,  and  let  the 
limb  get  on  as  l)est  it  ma}".  But  there  is  another  class  of  subjects,  who,  although 
perhaps  a  good  deal  advanced  in  years,  are,  nevertheless,  quite  stout  and  robust, 
enjoying  excellent  health  at  the  time  of  the  injury,  whose  constitution  has  never 
been  impaired  by  intemperance  or  excess  of  any  kind,  and  who  can  b<;ar  the  long 
confinement  incident  to  such  an  accident  with  the  most  perfect  impunity.  The  per- 
Bons  composing  this  class  are,  for  the  most  part,  residents  of  the  country,  and  not 
the  poor,  broken-down  inhabitants  of  the  crowded  city,  without  on}'  bodily  vigor, 
or  any  recuperative  power.  Hence,  no  exclusive  plan  of  treatment  should  be 
adopted ;  but  the  management  should  Ihj  varied  according  to  the  exigencies  of  each 
particular  case.  Such  a  course  is  the  more  net-cHsary  In'C^ausc  it  is  utterly  impossible 
always  to  determine  positively,  by  tlie  mo«t  careful  examination,  whether  the  injury 
is  one  purely  of  intracapsular  or  extracapsular  fracture,  or  whether  it  partakes, 
as,  indeed,  it  not  unfrefjueutly  does,  of  the  character  of  both,  the  two  being 
conjoined. 

Acting  upon  the  alwve  principles,  I  have,  for  many  years,  treated  most  of  the 
cases  of  intracar>«ular  fraeture  tli;it  have  come  under  my  notice  as  any  other  fracture 
of  the  femur,  by  jM-'ruiaMcut  extension  and  connter-<.'Xtensioti,  not  with  the  hope,  as 
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already  slaty*!,  of  oliJaining  bony  consolidation,  Init  with  the  view  simply  of  kpcpinj; 
tlie  ends  of  the  fragmoiits  more  accnrately  iu  euntact,  and  thus  affonling  them  u 
o|>{)(jrtunity  of  bet'oniiitg  united  liy  liftro-ligauientoua  tissue.  Il  is  obvious  llul 
sufli  a  result  can  only  n-i^simably  bo  MUticijuited  wlicn  this  condition  ia  fully  ruia- 
plii'd  witli.  WhiM)  th*-  hioki-n  );it;c-<.'K  arc  |iermittt*il  to  overlap  each  otlicr  confiUmlJr, 
hardly  any  niiion  will  hv  |)«>ssil>lo,  cortaiiily  none  of  a  useful  kind;  and  there  it, 
mori'ovcr,  in  siuh  u  condition,  always  great  rink  that  at  least  llie  m-ck.  if  notaljo 
the  greater  portion  of  the  liead,  ot  the  bone,  will  be  absorbed,  and  the  patient,  In 
conserpience,  never  i-epjain  the  functions  of  his  limb.  If  the  trentnieot  fail,  liic 
surgeon  has  the  consolation  to  know  thnt  he  has  discharge*!  his  duly,  by  bavin; 
kept  the  parts  iit  the  onl^-  position  in  ■wliich  it  is  ever  possible  for  thein  to  unit*  in 
any  way.  The  ihij^h  may  In.'  maintained  in  tlie  extende<l  poMitii>n,  an«l  tlie  ap{wrattn 
•whicli  best  fnlfUs  this  imlicalion  is  that  "le^iicted  at  page  lUlO;  or,  instead  of  ibis 
the  limb  may  Im;  placed  over  a  double  inclined  plane-,  or,  what  is  better,  when  it  cao 
be  procured,  the  patient  may  be  put  ujtDn  a  Danttl's  fracture-l>ed,  represented  in  fl^. 
517.     The  latter  cunirivauee,  which,  unfortunately,  however,  is  too  cxpensirc  Cor 

Fig.  517. 


* 
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general  private  use,  is  particnlarly  adapted  to  cases  of  old  persons  likely  to  reqnirp 
|uotracted  oonfineraent.  The  beil  is  so  arranged  that,  while  the  patient  can  sit  up, 
or  var)'  his  position,  eflicient  extension  .and  connler-extensii)>i  may  lie  niaintaini'd 
with  adliesive  strips.     An  ehiborale  description  of  the  apparatus  may  l«o  frtuiul  in 

the  tenth  volume  of  the  T  ns 


Fig.  518. 
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RertlB'uf  Chair. 


of  the  American  Mnliea!     ;  ■•ti. 

When  a  Daniel's  fracture-Ud  ctuujot 
be  obtained,  a  most  excellent,  as  well 
as  a  eom[ianitive!y  rhenp,  snbslitate 
may  l)o  found  in  witat  is  known  ta 
the  Charlest<}n  lecHning  cliair,  fie-.''l^ 
iiiudiliod  and  im|>roved  by  I'r.  \Villi,<«m 
K.  Panconst,  the  most  important  atl<li* 
tii*i>s  !>eing  a  bed-pan  and  a  rooval^f 
f(K.tbo:ini.  Tito  chair,  made  very  stron* 
anil  wide,  is  well  fifuffod,  and  armiigH 
in  the  form  of  a  double  inclined  plaiM", 
the  jiatient,  by  means  of  pillown  ami 
other  ■'ipi»nan<'es,  iveinp  thus  rt'nilere<l 
far  more  comfortable  than  lie  can  bo 
in  any  ordinary  l»ed.  the  more espeeiallj 
as  he  can  at  any  lime  shift  his  fio&fii« 
without  any  ilctriment  to  tlie  aJfecled 
part?.  Dr.  Pancoast  finds  that  tbit 
C5ontrivauee   is   peculiarly  adapted  lo 
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the  treatment  of  fractures  of  tlu'  niipci-  extremity  of  the  thigh-bone  in  tlclerl^-  sub- 
jects, having  em|>loyerl  it  .suocessriilly  in  five  t-nses,  with  very  little  fcliorteiung  of  tiie 
iirab  in  any.  Appositirui  of  iLe  enth  of  ihe  fragments  is  uttl-cted  bj-  means  of 
compressoa  and  short  splints^  contiiied  by  adhesive  plaster  and  bftnilnge,  or  the 
iminovablc  dressing. 

Whatever  plan  <if  treatment  be  a<lopted»  its  olfwls  should  W  most  carofully 
watched,  so  that  it  may  not  prove  irksome,  much  lens  injurious.  The  length  of  time 
during  whicli  the  palit-nt  ^liould  be  confined  must  vary,  on  an  avera^'e,  from  ten 
weeks  to  three  months  and  a  iialf.  During  all  this  trying  period  he  should  be  on  a 
full  allowance  of  meal  and  porter;  at  all  events,  upon  a  generous  diet,  in  order  to 
sustain  the  system  and  promote  repair.  I'lirgative  medieincs  and  all  order  depress- 
ing means  should  be  used  as  sjjaringly  as  possible.  Anodynes  must  be  freely  given 
in  the  evening  to  allay  pain  and  procure  sleep. 

EXTRACAPSULAR  FRACTURES. 

The  extracapsular  fracture  is  situated  at'the  base  of  the  neck  of  the  femur,  extend- 
ing from  above  downwards  and  from  behind  forwardtj  in  the  direction  of  the  inter- 
trochanteric line.  It  is  not  always,  however,  as  the  name  declares,  strictly  exterior 
to  the  CJipsnlar  lignmeiil;  on  the  contrary,  it  not  unfrequcnlly  |)as.se8  above  the 
attachment  of  that  structure,  so  as  to  partake  c»f  the  charnctcr  b<tth  of  an  inner  and 
an  outer  fracture  of  the  neck.  Moreover,  the  injury  is  always  associated  with  frac- 
ture of  the  trochanters,  sometimes  with  one,  at  Dthcr  times  with  both,  thus  leaving 
in  the  former  ease  three  fragments,  and  lour  in  tiie  latter.  Again,  the  fracture  is 
often  comminuted  intk-peudently  of  its  contifctiou  with  the  trochanters;  and  in 
many  instances  it  is  attended  with  more  or  less  (x-uetration  of  the  superior  piece 
into  the  inferior.  Observation,  however,  induces  me  to  believe  that,  generally  speak- 
ing, the  i>enetmtion  is  very  trivial,  hardly  ever  exceeding  three  lines,  and  often  not 


Fig.  619, 
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Comnlnated  Frseiarc  of  th«  CTppcr  Bxtrcmlljr  of  ibeFemoT. 


I 


reaching  even  so  high  as  that.     Pigs.  519  and  520  afford  a  good  idea  of  the  situation 
and  direction  of  the  extrac^ipsular  fracture. 

The  extracapsular  fracture  is  not  as  common  as  the  intracapsular;  the  difTeronec, 
however,  is  trivial.  Men  are  somewhat  more  snbjpct  to  it  than  women,  and.  while 
it  may  take  place  at  any  period  of  life,  experience  teaches  that  it  is  met  with  almost 
exclusively  after  the  age  of  fiily,  by  far  the  greater  number  of  cases  occurring  after 
tha  sixtieth  year.  It  is  generally  supposed,  and,  no  doubt,  correctly,  that  a" much 
greater  amount  of  violence  is  required  to  produce  this  fracture  than  the  intracapsiilHr, 

■  but  the  rule  admits  of  many  exceptions.     The  most  common  exciting  cause  ih  a  fnll 

■  or  blow  upon  the  hip  ;  it  may  also  follow  a  fall  upon  the  fuot  or  knee,  and  the  passage 
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of  tbe  wheel  of  a  carriage  acroHS  the  pelvis  or  u])jH.'r  part  yf  the  limb.  Fiually.cv^n 
occur  wliere  it  happens  from  tlic  body  being  criislied  by  a  heavy  load  Uvovi'mlmg 
upon  tlie  biiek,  the  lower  extremities  being  in  a  fixed  state  at  the  mouu-nt  vf  ILe 
accident.  In  nut  a  lew  inhtunces,  however,  the  fracture  is  occasioned  by  ^ery  sliglii 
causes,  while  in  must  tliere  is  reason  to  Ijelieve  that  the  boue  at  the  site  of  the  Iwioo 
is  in  a  remariialily  brittle  condition,  predisposing  it  to  the  disruption  of  its  fil>r»-<». 
In  some  of  tiio  prep:irati<iiis  that  I  iiave  examined  in  different  osteologienl  colleetioiM, 
tlie  cora]nict  structure,  tiUhoiigh  not  very  materially  diminished  in  tliiekno^.s.  wa* 
almost  of  a  vitreous  consistence,  while  the  spongy  was  extremely  raretieil  ami  n- 
pandeil,  thus  occasiouing  great  weakness  of  tlie  part.  The  cervical  {x»rtioiJ  of  tli« 
l3one,  under  such  circums-tances,  frequently  retains  a  remarkably  healtliy  apitenrencc. 
When  Liie  osseous  tissue  is  so  very  fragile  at  tiiis  point,  it  id  not  improbable  tbat  it 
may  occasioually  give  way  under  mere  muscular  contraction,  as  has  bappenc<l  in&t 
least  one  well-authenticated  case,  the  patient,  a  woman,  eighty-three  years  of  »««, 
having  met  with  the  accident  in  an  eflbrt  to  preserve  her  equilibrium  in  thu  aaof 
falling, 

Tlie  symptom*  of  this  variety  of  fracture  bear  a  strong  resemblance  to  those  of  Ihc 
intracapsular,  some  existing  in  a  less,  others  in  a  greater,  degree,  bnt  n  -i'U 

ered  separately,  possossing  any  dinguostic  value.     In  describing  these  s  It 

will  be  most  satisfactory  if  they  be  ])rescuted  in  the  same  order  aa  iu  the  itrtxcUiug 
case. 

Tlie  shortening^  which  is  a  coustant  occurrence,  varies  from  half  an  inch  to  an 
incli,  as  its  minimum,  to  an  inch  :i.n>.\  :i  half,  as  its  maxininm.  In  exceptional  rsisiu 
it  may,  however,  amount  to  two  inches  and  upwards.  It  is  usually  most  di.stim,l 
when  there  is  a  badly  comminuted  state  of  the  bone,  or  when  the  great  trochaater, 
forming  a  part  of  the  upper  fragment,  is  drawn  uncommonly  far  ontwanls,  so  as  to 
permit  the  lower  fragment  to  ride  considerably  over  the  upper.  Moreover,  it  p»»- 
sesses  the  peculiarity  nf  being  generally  as  great  immediately  after  the  fracture  a* 
at  any  subsequent  period. 

The  knee  and  font  are  generally  everte/l^  the  limb  lying  as  if  it  were  perfectly 
powerless,  the  muscles  having  app.irently  lost  all  influence  over  it.  This  sjin^itoD 
is  even  more  striking  than  iu  the  iiitraca|)Bular  fracture.  Eversion,  however,  is  mit 
so  constant  an  occurrence  as  in  the  latter  accident ;  in  a  considerable  profiortion  of 
cases  the  limb  is  strongly  rotated  inwards,  and  in  both  varieties,  but  especially  in  the 
fitriner,  the  displacement  is  occasionally  so  obstinate  as  to  require  an  nnu.snal  degrre 
of  force  to  rectify*  it,  depending,  doubtless,  upon  the  interlocking  of  the  fragment*. 

The  extracai)snlar  fracture  is  characterized  liy  complete  viobilili/  of  its  fragments, 
except  when  tlK\v  are  impacted,  an  occurrence  which,  as  just  stated,  is  more  com- 
mon here  tlian  in  fracture  within  the  cai»sule.  The  lo-ss  of  fimction  is  also  complete, 
the  patient  being  unable  to  lift  the  limb  by  the  effort  of  his  muscles,  or  to  execute 
any  of  its  natural  movements. 

The  crepitation  is  geiierali^'  very  distinct,  being  often  loud  and  cracking,  and  w 
readily  perceived  by  Ibe  hand  and  ear,  applied  to  the  hip  when  the  limb  is  rot.ntcsl 
upon  its  axi.s.  It  i.s  usually  more  marked  than  in  intracapsular  fr.actnre,  and  (Iocs 
not,  as  in  the  latter,  require  extensfon  and  eounter-i'xtension  for  it.s  production. 
Wlun  the  fracture  is  badly  comminuted,  the  fragments  may  often  be  rea«lily  detected 
with  tlie  lingers,  and  be  made  to  move  upon  each  other  so  as  to  emit  a  grating  Bouod 
not  unlike  that  causi'd  by  rubbing  together  several  pieces  of  broken  china. 

The  position  of  the  great  (ruvlianlrr  may  be  the  same  as  in  the  intracapsular  ftno- 
ture,  obeying  the  moveuients  of  the  limb,  and  turning,  as  it  were,  upon  a  pivot, 
describing  the  segment  of  a  lesser  circle,  as  it  does  in  the  natural  atate.  In  many 
cases,  however,  it  is  oom[)letely  detaclicd,  and  then,  of  course,  it  either  remains  sta- 
tionary on  rotating  tlie  foot,  or  if  follows  the  inferior  fragment  as  a  separate  bwlr. 
In  general,  it  will  be  finuid  to  be  somewhat  further  off  from  the  spine  of  the  ilium 
than  in  the  intracapsular  fracture,  depending  upon  the  smaller  amoimt  of  retraction 
of  the  limb. 

The  pain  is  always  unusually  severe,  and  is  greatly  increased  by  every  aMcmfit 
at  rudtion  and  manipulation  ;  it  is  more  superficia!  than  in  intntcapsular  fruciurv, 
auil  is  concentrated,  as  it  were,  upon  the  two  troeiianters. 

The  i(Wi'lli7i(j  is  also  uncommonly  extensive,  and  there  is  nearly  always  con«(]e^ 
able  discoloration  of  the  surface,  owing  to  the  contused  and  ecchymogcd  oondiiioa 
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of  the  skill  find  .subc-utancous  cellular  tissue,  the  latter  of  which  is  often  extensively 
infiltrated  \\'itli  blood. 

The  attitude  of  the  patient  possesses  nothing  peculiar;  it  i)artakcs  of  the  same 
general  character  as  in  intracapsular  fracture,  and,  in  fiict,  su  closely  simulates  it  as 
to  he  with  difllculty  distinguished  from  it. 

Finally,  along  with  the  symptoms  now  described,  there  is  generally,  in  extracap- 
sular fracture,  evidence  of  severe  shock  iminediately  aflur  the  ucciuTence  of  the  acci- 
dent, and  the  resulting  reaction  is  tiot  nnfrcquccitly  I'oltowud  Uy  liigh  fever,  Listing 
(•ttcn  for  a  iuiml>er  of  days,  and  n-4iiiiing  greut  atttutioii  on  the  part  of  llic  |)rores- 
sional  attendant.  In  intrac:i|i'5idai'  fracture  the  pntiviit  may  feel  very  faint,  but  he 
soon  recovers,  and  lias  afltrvvnids  seldom  much  coiistitutionid  distiirbuncc. 

Jicpair  of  the  extracapsular  fracture  is  elfected  precisely  in  the  same  manner  as 
iu  fracture  of  any  other  piece  of  the  ekeli-ton  provided  witli  pcno.steura.  It  diders, 
therefore,  wholly,  in  this  respect,  from  that  at'  the  intracapeuhir  form  of  the  ksion. 
Here  osseous  uniou  is  the  rule,  the  want  of  it  the  exception,  the  revcr!<e  being  the 
case  in  intracapsular  fracture.  The  period  at  which  llie  consoliiiatioii  is  completed 
will,  of  course,  depend,  as  a  genera!  rule,  upon  the  age  and  iiealth  of  tlie  patient,  the 
presence  or  absence  of  complications,  and,  alune  idi,  upon  liie  care  which  is  oliservcd 
iu  keeping  tlie  ends  of  the  fragments  in  accurate  nj (position. 

Although  tlie  extracajisular  fracture  invariably  iimles  i>y  osseous  matter,  the  j)ro7- 
nosis  is  very  far  from  being  always  favorable  either  ns  it  res])ects  the  possibility  of 
avoiding  ilelormity  and  lamiMicss,  or  our  ability  to  save  the  patient.  TA'lien  the  Irac- 
tiire  is  iinnminiited,  or  the  bone  is  broken  into  a  nundier  of  pieces,  including  the  two 
trochanters,  a  good  result  is  hardly  to  be  anticipated  under  the  most  judicious  manage- 
ment that  the  case  can  receive.  Under  such  eircumstanccs,  the  neck  of  the  bone,  liav- 
Ing  lost  its  support,  is  pushed  downwnrds  and  inwards  below  its  natural  level,  and 
n  certain  degree  of  shortening  with  deformity-  of  the  ufipcr  part  of  the  thigh  will  be 
inevitable.  The  same  result  must  iieces-sarily  follow  wiicn  the  fracture  is  impacted. 
These  fiicts  should  be  well  studied  and  a|)preciatccl,  and  should  alnays  be  pntnijitly 
cominnnicated  to  the  piitient,  lest,  wlun  the  cure  is  coni|jli'ted,  he  should  bLime  bis 
attendant  for  mnking  him  a  bad  limb  when  it  was  impowsiltle  to  make  a  good  one. 

From  the  great  violence  tlnit  is  so  frequeutiy  iiiOicttd  upon  the  jnirts,  both  soft 
and  hanl,  the  extracaijsulnr  fracture  often  proves  hazardous  both  to  limb  and  life. 
Occasionally,  though  raieU',  the  jiutient  dies  from  shock:  in  some  instances  hesnfl'ers 
greatly  from  the  etlects  of  excessive  reaction.  Most  gencrallj',  howcxer,  wlien  there 
is  danger,  life  is  put  in  jeopardy  by  the  supervention  of  erysipelas  or  [jyeiuia,  the 
former  commonly  SL-tting  in  within  the  first  forty-eight  hours  from  the  oecunence 
of  tlie  fracture,  and  the  tatter  towards  the  end  of  the  first  week  or  the  beginning 
of  the  second.  Some  idea  of  the  danger  of  cxtracajvsular  fnicture  nmy  be  formed 
when  it  is  stated  that,  of  eighteen  cases  treated  in  tlic  Kichniund  Hospital  at  lUibHn, 
nine  proved  fatal,  the  period  of  death  ranging  from  the  fifth  to  the  fifteenth  djiy. 
In  some  cases  the  patient  sinks  from  the  exhaustion  consequent  upon  extensive  sup- 
puration or  the  formation  of  large  sloughs  over  the  sacrum  and  buttocks  from  pro- 
tracted confinement  in  one  position. 

The  {rrntmrnl  of  extracapsular  fracture  differs  in  no  wise  from  that  which  ig 
necessary  in  fracture  of  the  sliaft  of  the  bone.  The  limb,  pkced  in  the  straight  jmsi- 
tion,  is  kept  perfectly  at  rest  by  means  of  splints,  stretched  along  its  outer  and  inner 
surfaces,  and  connected  InjIow  in  such  a  maimer  as  to  admit  of  the  rerpiisiic  oxten- 
sion  and  eoimler-extension  until  a  cure  is  effected.  The  foot  should  intline  slightly 
outwards  tn  fuvor  relaxation  of  tlie  external  rotator  muscles,  nnd  special  care  should 
be  taken  to  prevent  overlapping  of  the  fniginents,  or  angular  defeirmity,  by  the  use 
of  a  gntta-penOia  sjdint,  accuratcl}-  moulded  to  the  outer  and  anlcrior  part  of  the 
thigh,  and  well  secureil  by  the  baudage.  The  dressing  should  be  coiitiuued  for  at 
least  six  weeks. 

IMPACTED  FItACTURES  OF  THE  NECK  OF  THE  FEMUR. 

Fracture  of  the  neck  of  the  femur  occasionally  presents  itself  as  an  impacted 
lesion,  the  lower  extremity  of  the  upper  fragment  being  forcibly  impelled  into  the 
cancellated  structure  of  the  upper  end  of  the  lower  fragment,  the  great  trochanter 
being  naunllv  carried  along  with  the  descending  portion.  The  areident,  which  is 
suriicientlv  rare,  nnd  of  which  fig.  r)21,  from  a  specimen  in  the  Miitter  collection, 
nflbrds  a  beautiful  illustration,  is  nearly  always  associated  with  extracapsular  .frac- 
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it  is  must 
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occurs  nnder  two  varieties  of  form,  the  complete  and  the  iucomp]clr,  cf 
lattfi-  is  hy  far  the  more  Irequciil.     Uhl  persons  only  are  subjei-l  to  it.  ar,  I 
cuuinion  in  those  in  whom  the  nock  of  the  femur  is  of  iaordinatc  Vdiurii. 
from  the  expansiou  of  its  spongy  slrucliire.    Ttio 
Fig,  521.  line  of  frncturt  is  generally  at  the  liuse  of  tlie  neck, 

or  at  the  junction  of  the  neck  with  the  shkA^  the 
penetration  occurring  in  the  direction  of  the  •■'' 
rior  surface  of  the  bone,  with  which  the  i  > 
more  immcdiatci^'  coutinuovi!5,  being  separalii- 
it  bcluiiil  by  ii  well-marked  depression,  aiul  ! 
large  ridge  conuecliug  the  two  irochantera.     iiio 


Fi?.  .'>23. 


■,-«''t: 


Impacted  Pmctnre  at  tbn  Neck  of  the 
Femar. 


Impaeied  Fnetnre  tbrough  th«  Troebtatoni  IIm  Itptm 
PrBcmeal  being  Wedged  iDin  ttie  Lowtr. 


fracture  usually  happens  from  the  body  being  crushed  by  the  falling  of  a  heavy  silt 
stance  upon  the  liunk,  while  the  chest  is  iijclincd  forvvard.s,  and  tlie  knee  rests  iifon 
a  snlid  siirraci',  the  hip  at  the  same  time  receiving  a  severe  blow,  as  when  a  fwrson  i^ 
buric<l  Ijy  tlje  caving  in  of  a  coal-bank  ;  or,  it  may  be  prodnceil   by  a  fall  fium 
height  upon  the  knee,  in  which  the  weight  of  the  bi>dy  is  violently  impelled  iii  tl 
opposite  (Urection,  the  two  forces  continuing  to  act  after  the  bony  tissnes  have  gi»t 
way.     The  direction  of  the  fracture  is  generally  oblitpie,  extending  from  aljovu  do« 
wards  from  the  great  to  the  small  trochanter,  both  of  which  arc  not  uufrequenV 
included  in  the  injury,  as  in  fig.  .')22. 

The  distance  at  which  the  u]i|ier  fragment  is  buried  in  the  lower  varies  from  a  fci 
lines  to  half  an  inch,  tiirce-quarters  of  ati  inch,  or  even  an  inch,  depending  u|io«  l| 
degree  of  the  impelling  force  and  the  amount  of  expansion  of  the  cancellated 
ture  at  the  base  of  the  cerrir.     The  com|)act  substance  of  both  fragments  is  of 
extensively  comniinuteil,  and  the  frngincnts  themselves  are  usually  interlocked 
such  a  manner  as  to  give  the  tliigli-bone  the  ap|>earance  of  l»eing  twisted  upon 
axis,  the  limb  after  the  accident  lieing  generally  everted,  as  in  fracture  with* 
impaction,  although  in  a  less  marked  degree. 

In  this  form  of  impacted  fracture,  Dr.  Bigelow  is  of  opinion  that,  in  the  lar 
majority  of  cases,  the  thin,  friable  i>08terior  wall  of  the  neck  of  the  bone  alone 
<lriven  into  the  trochanter,  while  the  thick  anterior  wall  remains  free,  its  dense 
more  resisting  structure  refusing  to  yield  except  as  a  kind  of  hinge  upon  which 
shaft  rotates  at  the  moment  of  the  accident.     To  this  circumstance  may  l>e  ascriN 
the  eversion  of  the  r(>ot,  while  tlie  shortening  is  generally  due  to  the  obliquity  of  I 
hinge,  which  follows  the  anterior  intertrochanteric  line. 

There  is  a  variety  of  impacted  fracture  of  the  neck  of  the  femur  in  which 
lower  fragment  is  impelled  into  the  reticulated  structure  of  the  upper.     The  ooc 
rencc  is  uncommon,  and  the  aniount  of  shortening  is  a  good  deal  less  th&n  in  the 
ordinary  form  of  injury. 

The  sijmploms  of  impacted  fracture  of  the  neck  of  the  femur  are  generally  re 
characteristic,  although  u  good  deal  of  care  is  necessary,  in  every  case,  in  ordt 
make  a  correct  dingnosis.     The  most  valiial'le  and  nliaMe  phenomena  arc,  tlif*h<^ 
cning  of  the  thigh,  the  eversion  of  the  foot,  the  ability  of  the  patient  to  walk  or  I 
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lionr  the  weight  of  tlic  boily  iipun  Uio  tliigh,  after  ttif  aciitk'Ut,  iiijcl  the  resistance 
which  the  fragmeuiM  DfltM-  tn  pxt^'ri'^ion  iiml  courUvrH'xtviisiiMi  wIk.-h  an  titteui|it  is 
made  to  restore  thu  linih  lo  its  natural  |insiti(.>n.  The  pain  is  nsiinlly  very  intense, 
genernlly  much  more  so  thiin  in  onlinarv  eervit-al  fna-lure,  and  there  is  not  un fre- 
quently extensive  ecch^'mosis  ovfi'  tbe  prcjit  troohaiitt'r, causing  uiivvontcil  swelling  and 
discoloration.    Crepitation  can  anly  be  elicited  hy  nuloeking  the  ends  of  the  fraginiuits. 

The  degree  of  shortening  vnries,  as  already  stated,  from  a  few  Itues  to  an  inch  or 
more,  the  average  ranging  from  a  qnarter  of  an  inch  to  half  an  itu  li,  which  it  rarely 
exceeds.  The  eversion  of  the  foot,  although  well  marked,  generally  exists  in  a 
Blighter  degree  than  in  fracture  of  the  neek  of  the  bone  wilh(»ul  ix^nelration,  whether 
the  injury  is  seated  on  the  outside  or  within  the  eajisular  )i;,^'^mel)t.  The  oecurrence 
is  tlie  more  valuable  as  a  diagnostic  from  the  fact  that  it  is  rarely,  if  ever,  entirely 
absent.  As  the  continuity  tif  the  femur  is  preserved,  the  patieut  i«  generally  able  to 
walk  after  the  accident,  althi.ugh  not  withoui.  much  sntfering,  or,  at  all  events,  be  can 
bear  the  weight  of  hin  buily  njvun  the  atl'ected  member.  For  the  same  reason,  the 
limb  is  easily  rotated  upon  its  axis,  bent  upon  the  pelvis,  extended,  abducted,  or 
adducted;  and  when  an  atteni[)t  is  made  to  restore  it  to  its  normal  length,  the  ellort, 
unless  very  powerful,  ordinarily  fails,  the  ends  of  the  fragments  retaining  their  iiiter- 
loekcd  position,  despite  the  extension  and  counter-extension.  Finally,  there  is  gene- 
rally, in  addition  to  the  sympt(jius  now  described,  more  or  less  defoiniily,  ulthough 
this  cannot  ahvaj's  be  easily  detected  on  account  of  the  excessive  swelling,  and,  when 
present,  ts  not,  of  course,  characteristic. 

What,  then,  are  the  most  important  phenomena  in  a  diagnostic  point  of  view  ? 
Bejond  all  doubt,  the  Bhorteniiig  of  the  thigh,  the  immobility  of  the  limb,  the  exist- 
ence of  deformit.v  at  the  hip,  in  the  situation  of  the  great  trochanter,  and  the  ubseuee 
of  crepitation.  When  these  signs  are  present,  it  may  Ite  assumed  that  there  is  no 
dislocation  of  the  iru>femoral  joint,  nor  any  ordinary  fracture  of  the  neek  of  the 
femur, but  fracture  of  this  portion  of  the  bone  with  im|iaction  of  the  upper  fragtnent. 

The  prognoais  of  this  variety  of  fracture  ia  much  more  favorable  than  that  of 
ordinary  fracture  of  the  cervix ;  for,  inasmuch  as  the  fragments  are  firmly  wedged 
together,  it  usually  requires  but  little  callus  to  elTtfct  their  consolidatifin.  Besides, 
very  little  retentive  apjmratus  is  usually  necessary,  the  two  fragments  serving  as 
their  own  splints.  On  the  other  hand,  however,  there  must  always  remain  a  certain 
degree  of  deformity,  consisting  of  slight  shortening  of  the  limb,  and  of  an  incurvatcd 
stale  of  the  thigh  just  below  the  hip.  SoTiie  permanent  lameness  may,  therefore, 
rea-sonably  l>e  looked  for  after  the  accident,  even  under  the  most  favorabte  cireum- 
Btances.  I  have  seen  several  specimens  of  impacted  fracture  of  the  neck  of  the 
femur  where  great  and  irremediable  anchylosis  was  proituced  by  osseous  matter 
being  extended,  in  the  form  of  bridges,  from  the  seat  of  injury  to  the  innominate 
bone,  immediately  around  the  aeetaltuliim,  connecting  the  two  together  in  a  solid  mass. 

These  protective  means  arc  displayed  iu  a  remarkable  manner  in  a  specimen, above 
dei»icted,  of  impacted  fracture  of  tlie  neck  of  the  left  femur,  in  the  Miitlor  collection. 
The  bead  and  neck  of  the  bone,  being  nearly  two  inches  and  three-quarters  iu  length, 
occupy  a  horizontal  position  in  regard  to  tlic  shaft,  the  neck  being  driven  into  the 
cancellated  structure  of  the  latter  some  distance  Ireluw  the  trochanters.  The  supe- 
rior third,  or  more,  of  the  shaft  is  bent  strongly  forwards  nnd  outwards,  and  is  sur- 
roumled  by  a  casing  of  new  osseous  matter,  more  than  half  an  inch  in  thickness  at 
the  concavity  of  the  curve,  or  weakest  jiortion  of  the  femur,  and  at  a  point,  conse- 
quently, where,  aHer  such  an  aceident,  the  greatest  amount  of  support  is  required. 
A  large  ledge  of  bone,  two  inches  long,  and  very  broad,  thick,  and  firm,  [irojects 
from  tlic  anterior  and  inner  aspect  of  t!ie  superior  extremity  over  towards  the  hip- 
jiiint,  being  connected  by  a  strong,  round  ligauietif,  upwards  of  two  inches  in  length, 
with  the  anterior  inferior  spinous  process  of  the  ilium,  which  juts  out  as  a  remark- 
ably long,  slen<ler  proraincncc,  more  than  twice  the  normal  size.  An  idea  of  the 
amount  of  shortening  of  the  femur  may  be  formed,  when  it  is  stated  that  the  summit 
of  the  great  trochanter  jirojected  fully  one  inch  above  the  upper  border  of  the  aceta- 
bulum. Nothing  is  known  of  the  history  of  the  case;  but,  judging  from  the  com- 
pleteness of  the  reparation,  the  accident  niust  hsive  occurred  many  years  before  death. 
Some  degree  of  motion,  c<'rtainly  very  slight,  must  have  existed  both  in  the  aceta- 
bulum and  at  the  jtmctimi  of  the  two  fragments,  the  npiier  end  of  the  lower  of  which 
was  converted  into  a  socket  into  which  the  lower  end  of  the  ujipcr  was  received, 
a  kind  of  adventitious  membrane  having  been  interposed  between  the  contiguous 
Burfaees. 
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In  the  treatment  of  lliis  frmtuie,  rme  important  point  is  not  to  pull  tlieendsof 
tUe  broken  bone  nsinuler  in  ihi-  c-xiiinination  of  the  cnse.  Hcucc,  whenever  inpao 
tion  is  suspeetetl,  the  nilu  is  to  n-rriiiii  I'loni  all  rotation  and  extension.  As  soooM 
tlie  nature  of  the  sicriik-iit  is  detected,  tile  limb  is  plaeed  in  an  easy  position  in  bed, 
a  pilhiw  [.vinj;  under  the  liam,  and  ireiitle  but  steady  |ire9sure  i«  made,  by  means  of 
a  coiDpre.Hij  and  li!U)d;i«^e,  in  the  direelion  uf  the  great  troehauter,  with  a  view  of 
rcctilyiiig  any  dofonnity  ibat  may  exist  in  that  situation.  Generally,  no  spbut  will 
be  required,  and  in  (irdiuary  cases  the  patient  will  be  able  to  move  about  ou  crutclm 
in  three  or  four  weeks. 

Cfcneral  Diafinosix. — Fractures  of  the  neck  of  the  thigh-bone  are  liable  to  Ur  tni«> 
taken  for  other  lesions,  an^l  it  is,  therefore,  n  matter  of  great  imporlnnee  to  liare 
aeciirntc  conceptions  of  their  real  nature,  errors  of  diagnosis  here  being  always  [»«• 
ticularly  prejudieial  both  to  the  patient  and  to  the  practitioner.  The  otteetions  with 
■which  they  are  most  apt  to  be  contVnindod  are  spjains  and  dislocations  of  the  hip- 
joint;  and,  in  raatiy  cases,  groat  dillicully  is  also  esperiencetl  in  deciding  whether  the 
injury  is  one  of  fracture  within  the  cafisular  litjament,  or  of  fracture  exterior  toil. 

The  symptoms  of  fracture  of  the  neck  of  the  femur,  especially  the  intntcjipsular, 
are  sometimes  closely  simulated  by  siirains  and  contusions  of  ihc  liip,  causing  invol- 
untary  obliquity  of  the  pelvis,  with  apparent  shortening  of  the  limb,  and  ever^iouof 
the  knee  and  foot,  along  witii  excessive  pain  and  dirticultj'  of  motion.  The  rcf^ia- 
blance  is  occasionally  so  perplt^xing  as  to  create  doubt  in  the  mind  of  the  most  skilful 
diagnostician,  and,  arnuug  the  less  iiiforiiic<l,  has  often  led  to  the  most  serious  errorn 
of  practice,  liy  the  employment  of  harsh  means  when  the  most  vaiM  and  eootbiog 
alone  were  necessary.  The  signs  of  distinction  are  the  following: — 1.  In  fractura 
the  shortening  ia  real,  and  can  be  effaced  only  by  extension  and  counter-extennioa; 
in  sprains  and  contusions,  on  the  contrary,  it  is  not  real,  but  feigned,  as  may  be 
proved  by  placing  the  limbs  parallel  with  each  other,  and  bringing  the  two  iliac  cn-sis 
on  the  same  level.  2.  In  fracture  the  eversiou  of  the  foot  is  complete,  iheextnmiiy 
presenting  an  ap]iearance  characteristic  of  total  loss  of  power;  in  ordinary  injnrii's 
of  the  hip  ami  U|)|>er  part  of  the  thigh  the  eversion  is  comparatively  slight,  anil  llie 
patient  can  gciiendly  i-ectify  it  by  his  own  ettbrts,  .although  they  may  be  pro«bictiTe 
of  severe  distress.  3.  In  fracture  tliere  is  usually  complete  abolition  of  mu^'ular 
action  ;  so  thai  the  thigh  cuu  neither  be  Uexed,  extended,  nor  rotated,  however  iKler- 
rained  the  attempt.  It  is  only  in  the  impacted  fracture  that  the  imlividual  has  rttill 
some  control  over  the  limit,  and  then  the  best  guiilc  for  avoiding  mistake  i!!  the 
existence  of  actual  shorlcniiig.  In  sprains  and  contusions  motion  is  dimiuUkeil, 
perltai>s  very  greatly,  but  not  abolished. 

A  very  unpleasant  consequence  of  sprains  and  contusions  of  the  hip-joiut  U 
shortening  of  the  thigh  from  interstitial  absorption  of  the  neck  of  the  femur.  Ilnioe 
the  patient,  on  rccoveiing  from  the  imme<iiate  effects  of  the  injury,  findbg  that  ihe 
limb  is  permanently  disabled,  might  accuse  his  attendant  of  ignorance.  In  order  to 
guard  against  such  a  charge,  it  is  well  for  tlie  surgeon  to  infoi-m  the  patient,  at  aa 
early  period  of  the  treatnuviit,  of  the  possibility  of  such  a  contingency. 

Il  might  l>e  supposed,  at  first  sight,  that  it  would  l>e  very  ditlicul't,  even  for  an 
inexperienced  |iractitioner,  to  nustakc  a  fracture  of  the  neck  of  the  thigh-bone  for* 
dislocation  of  its  head  upon  the  dorsal  surface  of  the  ilium,  yet  numerous  cases  aro 
upon  record  testifying  not  only  to  the  poasihility  of  such  an  accident,  but  to  Its 
actual  occurrence  in  the  bands  of  the  most  distinguished  surgeons.  The  only  way 
to  avoid  error  is  to  reiuemlter  clearly  the  most  prondnent  signs  of  each  lesion.  Tbi- 
subjoined  tabular  arrangement  will  serve  to  place  the  subject  iu  its  proj)cr  light,  at 
tlii  same  time  that  it  renders  a  comparison  of  these  symptoms  an  easy  task: — 


Iktracapsular  FUACTrRE. 

1.  Occurs  nearly  alwfiys  in  nld  persons. 

2.  Is  most  toiiunon  in  Wduiau. 

8.  I'sually  tlH^  n'biill  of  slight  cauues. 

4.  Thf  loot  is  fln-LHjgly  everted. 

r».  There  is  gr«it  shortJ'niny;,  readily  rfface- 
ahlc  hy  extension  and  foiuilfr-extcnaion,  lint 
rc'currinsi  the  moincnl  the  forCf  is  discontinued. 

6.  Marked  cropitntion  exists. 

7.  There  i!*  jirvtiTiiialurHl  molillity,  the  ends 
of  the  fruguieiils  1  leiny  movable  upon  each  other. 


Ii.iAc  Dislocation. 

1.  Is  most  connnon  in  adull  and  middle  life. 

2.  Occurs  with  ••qiiul  frcfiucncy  in  iKilh  aexo. 
8.  .\lwny»  proilucoil  l>y  severe  force. 

4.  The  foot  is  iuMTifd. 

5.  The  sUortpniua:  is  nlso  prr»t,  hut  can  1» 
cffiicod  otdy  hy  restoring  tbe  Ikxh.'  to  its  natural 
position,  when  it.  will  not  reluru. 

6.  Thert'  is  no  erepitntion. 

7.  The  buue  is  in  »  fixed  and  consiniuicx! 
position. 


CHAT.   TIIT. 
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But  the  greatest  didifulty  in  tlic  diagnosis  of  thfse  ftfleclioiis  of  tlie  tliigli  aiul  liip 
arises  fr<jni  the  cmliBrrassmeiit  wLidi  tliu  surgeon  cxpcrit'iit'CBlu  ileturmiiiiiio:  wliplher 
tbc  case  is  oneof  iiitracnpsiilar  IVnctiire,  or  fracture  exterior  lo  thecapsuliir  lisrnnieiit. 
As  the  snltject  is  one  of  great  practical  conseijnenee,  it  dpser\'es  to  lie  stufli<-i|  with 
unusual  care,  and  I  shall,  titerefore,  arrange  the  principal  ])oiiit.s  in  tabular  form  : — 


iNTItACAPetLAn  FRACTf  RE. 

1 .  The  result  commonly  of  islight  injury,  often 
indirect. 

2.  The  shortening,  slipht  at  first,  geoprBlly 
not  exceeding  a  third  or  hiilf  an  inch,  gradually 
increa^LS  to  two  inches  and  upwiuda. 

5.  The  crepitation  is  indistinct,  and  can  only 
be  fully  elicited  by  extension  and  counter- 
eztension. 

4.  Function  Is  much  impaired,  bnt  often,  at 
first,  n<jt  wholly  abolished. 

6.  The  jsTcat  trochanter,  on  rotating  th«  limb, 
□lOTCs,  as  it  were,  upon  a  pivot. 


0.  Tlie  pain  is  unreliable,  both  as  it  reftpecte 
silf  ami  inlf-nsity,  being  yi-norally  ntnst  seven-  at 
the  uppiT  and  inu^r  |mrl  ol*  tlio  tbij;rh,  in  the 
direction  of  the  small  trtichfiatLT. 

7.  There  id  j^onendly  little  or  no  contusion, 
Bwclling,  or  disculorutiou. 


ExTnACArsri.An  FnACTrRE. 
1.  Usually  caused  by  direct  and  severe  injury. 

a.  The  shortening  is  as  great  Immediately 
after  the  uccident  as  it  is  at  any  time  afterwards, 
and  lis  extent  also  is  usually  lesa  than  in  the 
intracnpBiiliir  fracture. 

3.  t'repiliitinn  is  nncommonly  distinct,  hnins; 
often  lond  and  riii*rin^',  and  is  readily  perceivid 
on  layinc  the  hand  on  the  trochanter  and  rota- 
ting ihf  limb. 

4.  The  loss  of  power  is  complete,  the  limb 
lying  in  a  In'lpless,  paralyzed  condition. 

n.  Tlie  greiU  trochanter  is  often  partially  sepa- 
rated from  the  shall  of  the  bone,  and  then  but 
iuipcrfeclly  obeys  the  movements  of  the-  limb. 

6.  The  pain  is  usually  very  severe,  especially 
on  maiiipiil'htion  or  nioiion,  and  seated  more  in 
the  dirttiiou  of  the  great  trochanter. 

7.  Usually  aevere  contusion,  with  considera- 
ble swelling,  ecchymosis,  and  discoloration. 


Nolhing  of  any  di!i;j;no.stic  value  can  be  deduced,  from  a  consiileration  of  thv  age 
at  which  tiiese  two  fractures  occur,  nincc,  as  was  jirevioiisly  Ktaled,  both  are  mot 
with  almost  exclusively  after  the  lifticth  year,thL're  ln'ing  only  a  few  well-aiitlienlicnted 
cases  on  record  of  its  ocrurrcnce  prior  to  tliat  |ieriod.  The  same  is  trut'  in  rekit'Kjii 
to  sex,  experience  having  shown  that  this  exercises  much  les**  inttuenco  upon  the 
production  of  these  two  varieties  of  fracture  than  wa.s  formerly  imagined.  1  :im 
inclined,  from  a  careful  stud}-  of  the  subject,  to  (ihico  more  rcliniict-,  iu  thi.s  respect, 
upon  the  existence  of  ecvere  extoru:il  injury,  as  contusion,  swelling,  and  ecchymosis, 
and  upon  the  presence  of  shortening,  thnii  upon  any  otlior  phenomena.  In  the  intra- 
capsular fracture,  the  external  signs  of  injury  are,  certainly,  as  a  general  rule, 
exceedingly  hlight,  while  the  reverse  is  usually  the  case  in  the  extraea]jsular,  the 
parts  being  nearly  always  much  bruised  an<l  discolored.  In  regaril  to  siiortening, 
it  pos-sesses,  I  think,  great  value  as  a  diagnostic  of  tlie  two  lesions;  for  it  may  be 
assumed,  on  the  one  hand,  that  when  it  is  very  slight  immediately  after  the  reveipt 
of  the  injury,  and  gradually  increases  afterwards,  it  «kpends  upun  intracapsular 
fracture;  and,  on  the  other,  tliat  wluii  it  is  very  considtrnliU*  imnu'diati-ly  nfler  tlie 
accident,  it  is  caused  by  cxtracapsnlar  fracture.  Rnilot,  who  studied  the  sidiject 
with  much  atlontion,  arrived  at  the  couclusion  tliat  every  fra<ti>re  of  the  neck  of  tlie 
femur,  produced  by  a  fall  or  blow  upon  the  great  Iroctiauter,  was  of  an  extracapsular 
nature;  whereas  every  one  occasioned  by  a  fall  upon  the  feet,  or  by  muscular  action, 
must  be  sealed  within  the  ligament.  This  eoiicliision,  however,  is  altogether 
nnl'uiinded ;  in  adopting  it,  we  should  be  compelled  to  a.ssunic  that  all  inlnicapsular 
fractures  are  llic  result  of  falls  h]jou  the  feet,  when  nil  cx|)erience  teaches  that  they 
are  almost  iuvarialily  priMlnccd  by  force  apidied  directly  to  the  hip. 

The  most  iuijjortaut  diagnostic  characters  of  the  inipactcfl  fracture  of  the  neck 
of  the  femur,  whether  within  or  withont  the  capsule,  are,  as  has  already  been  stated, 
shortening  of  the  liiob,  the  absence  of  crepitation,  and  the  comparative  or  complete 
immobility  of  the  fragments.  The  shortening  is  nlwnys  immediate,  and  remains 
penannent  iu  its  original  degree,  unless  tlie  ends  of  the  bone  are  rudely  drawn 
asunder;  hence  it  is  a  sign  of  an  unequivocal  character;  the  absence  of  cre|iitation 
is  also  ver3'  significant,  and  the  trivial  mobility,  or  comjilete  nbsence  of  motion,  is 
another  eircuinstaiH-r  of  im])ortance.  The  great  danger  iu  .such  a  case  is  that  the 
fracture  may  be  mistaken  for  a  ilislocation  ;  but  from  this  it  may  usually  be  readily 
distiuiiuislied  by  a  careful  study  of  its  history,  and  a  thorough  examiijiation  and 
comparison  of  the  Bymptoma  characteristic  of  the  two  lesions. 


J 
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Fraolara  of  Iho  GrMl  TrixhknCer. 


FRAfTlKKS  OF  THE  OKEAT  TKOCHANTER. 

Fracture  of  this  liony  ni)oi)h3-8i.s  may  t«ke  place  as  an  independent  lesion,  r,r  -^  • 
coucoiiiiUnt  of  fracture  of  the  neck  of  the  femur,  outside  of  the  capsular  ]\^ 

as   mentioned   previously,  and   as  exhil)ited  in  t;_ 
Fig.  528.  from  a  Sipecimen  in  my  collection.     As  an  iudej 

fractiiie,  it   is  very  iurroquent   in   com])ari*on  wiUi  tu 
otiior  varii'ty.     It  niny  occur  at  any  period  of  life,  but  i* 
chiefly  observed  in  elderly  subjects,  as  a  con- 
direct  violence,  as  a  fall,  blow,  or  kick,  break 
trochanter  in  an  oblique  direction  from  abuve  down 
Tlie  fracture  is  sometimes  comminuted,  the  trc.  i 
being  broken  into  several  pieces,  of  irregidar  size  ao'l 
shajic,  the  fragments  grating  un<ier  the  Angers  like  so 
many   pieces    of   china.     It    may    also    he    compomul, 
nU]K>iigh,  in  general,  it  is  unaccompanied  by  any  wound 
of  the  soft  piirts. 

The  iti/mptomH  of  fracture  of  the  great  trochanter  nrv 
generally  well  marked,  the  most  im[»ortai)t  consisting  of 
evcrsion  of  the  limb,  with  sejiaration  of  the  fiiigmcnt*, 
inability  on  the  part  of  the  patient  to  sit  down,  and  <1iffi- 
culty  of  obtaining  cro[)itation.  Theeversion  is  nni 
distinct,  and  is  probalily  due,  at  least  in  great  dvj.. 
the  loss  of  power  in  the  external  rotator  muscles;  Ibe 
limb  lies  in  a  helpless  condition,  and  no  effort  that  tlif 
patient  can  make  can  change  its  position.  The  brokt-n 
troL'hautcr  is  commonly  widely  separated  from  the  sha 
of  the  bone,  and  hence  the  difficulty  which  is  generally  experienced  in  elicitM 
crepitation,  this  being  only  practicable  by  placing  the  parts  in  apposition  with  c» 
other.  The  displacement  is  cither  upwards  towards  the  ilium,  or  downwards  towai 
the  tuberosity''  of  the  ischium,  the  former  being  the  more  frequent.  When  the  pati< 
attc-m|>ts  to  sit  down  he  is  coiiiplelcly  foiled,  and  immediately  exjwriences 
increase  of  pain,  compelling  liim  to  desist.     Most  authors  speak  of  Bhorteniniji 

the  limb  as  a  symptom  of  this  fracture,  but,  if  shortening  really  exist,  it  can  os 

be  in  a  very  slight  degree.     More  or  less  contusion  and  eccbymosis  of  the  eofl  piutj 
are  usually  present. 

The  diagnostic  signs  are  the  eversion  of  the  limb,  the  loss  of  prominence  at 
natural  site  of  the  trochanter,  the  fixed  position  of  the  small  fragment  on  morij 
the  shaft  of  the  femur,  and  crepitation  on  apjiroximation  of  the  broken  ends. 

The  union  of  this  fracture  is  by  osseous  matter,  and,  unless  the  bone  18  con 
nuted,  a  cure  may  reasonably  be  expected  without  any  deformity  of  the  hip 
impairment  of  the  fnuetions  of  the  limb.     Considerable  dilliculty,  however,  is  geti 
ally  expericncefl  in  maintaining  apposition  of  the  fragments,  and  hence  such  au  injury 
always  requires  more  than  ordinary  vigilance  on  the  part  of  the  attendant. 

The  trfntmenl  consists  in  maintaining  tiie  limb  in  a  perfect  state  of  quietude  bjf 
means  of  two  long  s|)l!uts,  the  foot  being  supported  in  a  iwriKudicular  direct! 
with  a  slight  tendency  to  eversion,  which  isthe  most  natural  position  for  a  per 
when  he  lies  on  his  back,  and,  therefore,  the  most  eligible  for  relaxing  the  cxter 
rotator  muscles  when  there  is  a  fracture  of  the  trochiinter  The  broken  trochant 
being  drawn  into  its  natural  situation,  is  confined  there  by  a  soft  leather  bolt,  1( 
enough  to  extend  aronnd  the  pelvis,  and  furnishnl  with  a  sort  of  hollow  pad, 
three  to  four  inches  in  diameter,  for  the  purpose  of  embracing  more  effectually  the 
prominence  of  the  hip.  Hardly  any  extension  will  be  necessar}'-  If  the  soft  jmrts 
are  much  contused,  l^^edies  and  fomentations  should  be  applied  before  putting  t»n 
the  permanent  dressings.  After  the  patient  has  V»een  confined  for  a  month,  he  msy 
Ik>  permitted  to  exercise  on  crutches.  The  annexed  cut,  tig.  524,  represents  the  motle 
of  treating  fractures  of  the  great  trochanter  recommended  b^'  Sir  Astley  Cooper. 

The  gre.at  trochanter  is  occasionally  detached  from   the  neck  and  shafl  of  the 
femur,  by  the  forcible  laceration  of  the  fibro-cartilagc  by  which  it  is  connected  to 
these  |)arts  dtnnng  its  ppiphyHary  state.     The  accident,  which  is  one  of  nncommnn 
occurrence,  and  which  is  nsnnlly  produced  by  a  severe  fall  upon  the  hip,  is  •  ' 
extremely  diflicult  of  di.agnosis,  owing  to  the  fact  that  there  is  seldom  much,  ■ 
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approciabliH  clisplacemfiil.  In  most  of  tS»e  rcconle<J  cases  there  w«9  niiioh  divfrsity 
ill  the  symptoms;  in  some  Ihu  palietit  wna  able  to  walk  immoiliattlv  iitU-r  the 
accident,  wliile  in  othcrn  he  had  lost  all  control  over  the  muscles  of  his  limit;  in 
some  the  foot  was  everted,  while  in  others  it  preserved  its  natural  position,  or  was 
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sir  Astlejr  C-onper'i  Motbod  of  TreatlDj  Fraclum  of  tbo  Grvat  Trncbanter. 

even  inverted;  in  all  there  was  severe  pain,  with  ('oiisi<lernlj]e  swelling,  either  alone 
or  conjoined  winh  eveliymi'sis,  at  the  site  of  injnry,  and, during  their  progress,  more 
or  less  constitnliMiial  distiirhance. 

The  \n;-it  niMnm-r  <il"  delerniining  the  diap;nosis,  in  this  accident,  is  to  make  the 
patient  lie  on  his  lia<'k  and  incline  the  pelvis  over  the  injured  &ide,  while  ihe  alfeeted 
limb  is  thiirniigldy  iibdnrte*!,  or  carried  away  from  the  sonnd  one.  The  glnteo- 
femoral  museles  bfitig  thus  completely  relaxed,  the  trochanter,  if  detached,  may 
easily  1h'  pnslKd  into  its  natnral  position,  and  crepitation  elicited  by  rnbhing  it 
against  the  neuk  an<l  shaft  of  the  fenuir. 

The  oceiirredce  of  this  accident  is  not  without  danger,  several  cases  having  been 
rec<inled  in  which  it  proved  fatal  from  extensive  suppuration  and  constitutional  dis- 
tnrbauce.  When  recovery  takes  ]»lace,  the  !inil>  remaitiH  long  weak  ami  paiuf'nl, 
The  union,  nnder  such  circunistanoe.'*,  is  libro-fartilni^iiKHis,  or  partly  cartilaginous 
nuil  partly  osseous.  The  treatment  must  be  coudueted  upon  the  same  principles  as 
in  ordinary  fracture  of  the  trochanter. 


FKACTUBEa  OF  THE  TlllOn  IN  CniLDKEN. 

Fractures  of  the  femur  sometimes  occur  in  very  young  chihlren,  and  are  always 
peculiarly  troublesome.  The  bone  generally  gives  way  at  its  shaft,  as  the  result  of 
txternal  violence,  and  the  symptonis  arc  characteristic.  Diastasis  of  the  femur  is 
extremely  uiieommon.  Frnt-tures  are  much  more  frequent  in  children  than  is  gene- 
rally supftosed.  Conlon  states  that  in  one  year  140  cases  were  admitted  into  the 
St.  Eugenia  Hospital  at  Taris.  Of  these,  2(i  atiected  the  femur.  This  bone  is  occa- 
sionally Itrokcii  during  delivery.  The  youngest  case  that  I  have  ever  met  with  was 
an  infant  four  weeks  old,  in  whom  the  .iccident  was  caused  by  a  child  rolling  over 
its  thi^h  as  it  lay  in  bed. 

Ill  infants  at  the  breast  the  treatment  of  this  class  of  injuries  is  always  attended 
with  peculiar  embarrassment  and  annoyance,  owing,  (irst,  to  the  remarkable  tendency 
to  displnremeiit  of  the  fragments,  and,  secondly,  to  the  constant  liability  of  the 
dressings  to  be  soiled  by  the  discltaifies.  To  meet  the  first  of  these  coutingeiicies, 
the  lind),  after  the  subsidence  of  the  intlnnnivation  and  sweiliiig,  ishouSd  be  enveloped 
in  a  plaster  of  Pari><  bandage,  and  incased  in  two  very  light  splints,  either  of  wood, 
gutta-percha,  or  binder's  hoard,  the  outer  one  reaching  fnun  a  short  distance  below 
tliG  level  of  the  foot  to  the  crest  of  the  ilium  or  even  to  the  chest.  Layers  of  wad- 
ding should  be  a|>plied  to  ward  oJT  pressure,  when  the  splints  should  be  secured  with 
adhesive  plaster,  and  covered  with  a  roller.  A  little  additional  support  is  generall}" 
necessary  in  front  of  the  tbigii.  Soiling  of  tlie  dressinjjs  is  best  obviated  by  a  thick 
coating  of  gnm-sheltac,  or  coachmaker's  varnish,  fivipn'ntly  renewed.  The  object 
of  the  ]ourr  splint  is  to  keej)  up  a  certain  degree  of  extension,  and  to  prevent  the 
child  from  Hexing  the  pelvis  ni>on  the  thiirh.  It  is  very  important  that  the  limb 
should  be  freipiently  exnniiiu'd,  otherwise  it  may  bei^ome  shortened  and  crooked. 
The  consolidation  will  be  conipteted  in  from  (iftecn  to  ei>.'ht('en  days. 

in  children  fnnn  five  to  ten  years  old  1  have  usually  found  the  most  convenient 
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nn<l  siii  table  appnraliia  to  lie  a  case  made  of  stout,  unoiled  sole  leather,  long  vooug;!! 
to  extend  from  tlic  groin  to  an  ineh  and  a  half  lielow  the  heel,  aud  sutlieicJiUy  wiilo 
to  coine  wetl  aroiiml  (lie  limb,  es|)ccially  tlie  tliigli.  It  is  supplied  with  a  fooV-piwe 
of  the  same  malerial,  ami  in  well  padtleil  at  its  upper  eitrcjnit_>-,  to  prevent  nmluc 
presaure  ujKiri  the  |ieriiieum.  The  oulskle  portion  of  the  trough  is  coDtinueii  for 
some  distance  over  the  hip,  to  which  it  is  secured  liy  a  spiea,  or  eoaimon  ruUer,  far- 
ried  aruuud  the  thighs  and  pelvis.  A  splint,  also  of  leather,  or  of  biji<ler'»  Imant, 
ifiitla-pereha,  or  liiin  wood,  is  stretched  along  the  forepart  of  the  liral>  from  the  grwq 
to  the  patella,  watldinir  being  suitably  inlerposoil  to  ward  off  pressure ;  the  apf* 
raUis  is  held  in  place  \iy  means  of  an  ordinary  liandage,  adliesive  strips  having  prfr- 
viouisly  been  Hccnred  to  the  le<r  and  attachetl  to  the  foot-piece.  The  dressing  is  coin- 
pleted  by  placing  tlie  liinl),  with  its  apparatus,  in  an  easy  position  npon  a  hair  or 
cotton  bolster,  grailually  tapering  upwards,  its  thickness  l)elow  not  exceetiing  four 
inches.  By  this  simple  contrivance  I  have  always  fonnd  it  easj-  to  obtain  tlie  requi- 
site extension  and  cininter-cxtension,  the  perineum  affordhig  a  point  d'appui  wliirli 
elTectuall3'  prevents  the  ascent  of  the  apparatus,  while  the  foot-piece  serves  lu  keep 
^  the  loot  ill  place,  at  the  same  time  that  it  receives  the  extending  bauds. 

I 

^^^  The  joints  are  liable  to  be  laid  open  in  various  ways — by  cuts,  stabs,  pnnotanra, 

■  bails,  njaehiiiery,  and  other  means — and  hence  such  lesions  are  said  to  be  incised, 

■  punctured,  gunshot,  contused,  or  lacerated,  according  to  the  nature  of  the  vulneral- 
ft  iup  body,     lu  extent  they  may  be  small  or  large;  in  character,  simple  or  coinjili- 
^^K  cated  ;  in  effect,  trivial  or  severe. 
^^P  The  symptoms  are  generally  sufficiently  distinct.     When  any  of  the  larije  joint* 

are  opened,  whether  by  a  cut,  laceration,  or  bullet,  the  nature  of  the  accident  is  ordi- 
narily denoted  by  an  immediate  escape  of  synovial  fluid,  rapidly  followed  by  grc»t 
pain,  teusion,  and  swelling  of  the  part,  with  severe  constitutional  disturbance.  When 
the  wound  is  very  large,  especially  if  it  is  of  a  gunshot  nature,  there  will  generally 
be,  along^  with  the  symptoms  jns^t  mentioned,  violent  shock,  the  patient  bc-ing  deftdly 
pale,  faint,  and  sick  at  the  stomach ;  and  some  hours  may  elapse  before  reatlioa 
conies  on.  In  from  twelve  to  twenty-four  hours  after  the  accident,  fever  conimolity 
sets  in,  often  preceded  by  rijrors,  and  soon  succeeded  b\'  delirium,  great  gastric  di«- 
tress,  intense  thirst,  and  excessive  restlessness,  with  a  strong,  full,  and  boimding 
pulse.  Tlie  local  phenomena  assume  a  more  aggravated  character.  The  heat,  pain, 
redness,  and  swdlini;  incrca.se  in  intensity,  and  the  snrfnce  of  the  lirnb,  at  the  swit 
of  tiie  injury,  often  assumes  an  erysipelatous  aspect,  sometimes  as  early  as  the  flr^t 
thirty-.six  hours  after  tlie  accident,  and  seldom  later  than  Iho  third  or  fourth  day. 
Meanwhile,  the  discharge  of  synovial  fluid  augments  in  quantity,  as  well  as  io  con- 
si.sLonce,  exhibiting  a  lliick,  ropy,  turl>id  appearance;  or,  if  the  wound  is  clofted.  atid 
tlie  fluid  is  retained,  the  joint  l)econies  distended  in  every  direction,  but  particularly 
in  its  more  dilatable  parts,  the  skin  pits  on  pressure,  and  distinct  fluctUAtinn  is 
ju'rcetved.  The  secretion  now  takes  on  a  puriform  character;  the  patient  has  fre- 
quent rigors,  alternating  with  flushes  of  heat,  and  followed  by  copious  sweats:  the 
joint  is  exceedingly  tense;  the  synovial  membrane  is  universally  involved  ;  porfor*- 
tive  ulcers  form  at  tlifferent  points;  matter,  often  of  a  highly  fetid  nature,  is  freely  di*- 
charged;  the  bones  are  ren<lered  carious;  and  the  ligaments.  8<»flened  antl  tbickonui. 
jield  at  various  points  of  their  extent.  In  many  cases  matter  forms  exterior  to  the 
joint,  and  is  extensively  diffused  among  the  muscles  and  through  the  sulK-utaueous 
celhdar  tissue. 

But  it  is  not  always  that  the  affection  progresses  in  this  wise.  The  case  hitrc 
descril>ed  is  nn  extreme  one.  In  many  instances,  dej^nding  mainly  npon  tlio  naliiro 
and  extent  of  the  lesion,  an«l  the  eharacter  of  the  treatment,  the  iuHammallon,  afWr 
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havinjj  persisted  for  a  few  days,  gradnnlly  disappears,  and  the  pfttient  recovers  willi 
Laidly  an  luituward  syiu[ili'in,  Ihe  joint,  il  is  true,  remainiug  tciuporarilv  stifl,  but 
tiltiiuulely  completely  rt-gainieig  its  fii notions. 

All  lesions  of  tins  kind,  liowever,  Hhoukl  be  regarded  with  suspicion;  for.  if  they 
are  not  <Sangerou9  in  the  first  inslanee,  tliey  are  exce^idiugly  liable  to  become  so 
during  tlieir  progress,  and  tliis  is  true  of  the  most  trivial  woun<l  as  well  (is  the  most 
extensive.  Sometimes  a  fortunate  recovery  occurs  in  eases,  apparently,  of  the  most 
desperate  character.  Thus,  I  attended  a  lad,  fourteen  >enrs  olugc,  wlio,  while  bath- 
ing, struck  his  knee  against  the  sharp  point  of  n  rock,  cuusitig  a  s**vcre  peiietnitiiig 
woun<l,  which  got  well  witiiout  any  serious  local  or  fo«Htitiitional  symptoms,  altiioutrh 
it  was  at  first  in  all  respects  most  unpromising.  In  anotlier  instance,  the  knev-joint 
was  opened  liiy  a  pistol  luitl,  entering  by  the  side  of  the  pat*.'lla,  and  jHciuancntly 
lodging  in  one  of  the  condyles  of  the  femur,  with  no  other  elfect  than  that  of  a 
moikrate  ej-novitis,  and  slight  lameness. 

Simple  incised  wounds  are  geiK-rally  less  to  be  dreaded  than  lacerated  and  gun- 
shot, although  undoubtedly  many  cases  oicur  where  lite  symptoms  are  extremely 
severe,  and  where  the  risk  to  limb  and  life  19  very  great.  It  may  also  he  assumed 
that  wounds  of  a  small  joint  are  less  dangeious  than  similar  injuries  of  a  large  joint, 
incised  than  lacerated,  small  than  large,  and  simple  than  couiivlicaled;  the  lesions, 
in  these  respects,  being  governed  by  the  same  laws  as  wonmls  in  other  ]»arts  of  the 
body.  There  are  several  circumstances,  however,  which  render  woumls  of  ihe  joints, 
esi>ecially  the  more  impoi-tant  <ines,  as  those  of  the  knee,  ankle,  mid  cII)ovv,  iiecu- 
liarly  perilous,  and  which  are  the  more  to  bo  drciiflcd  because  tlity  are  of  frequent 
occurrence.     These  are  erysipelas,  pyemia,  and  tetanus. 

Erysipelas,  as  a  consequence  of  articular  wounds,  usuallj'  sets  in  within  the  first 
thirt3'-six  hours,  beginning  at  the  site  of  injury,  and  spreadnig  thence  graduaily  over 
the  neighboring  surface.  Its  precise  type  will  depend  matei'l.-dly  upon  the  state  of 
the  system  at  the  time  of  the  acci<leut;  its  symptoms  exhibit  nothing  peculiar,  but 
its  progress  is  often  very  rapid,  and  its  presence  is  always  rleuotiveof  a  bad  state  of  1 

the  constilotton,  which  it  is  fju(|iicutly  dillicult  to  counteract  b^y  icmedies. 

Pyemia  ia  a  frequent  result  of  wounds  of  Ihe  larger  joints,  especially  wlien  of  a  , 

lacerated,  contused,  or  gunshot  nature.     Al»scesses  of  the  internal  organs,  as  a  con-  | 

sequence  of  such  lesions,  were  occasionally  noticed  by  some  of  t!ie  older  surgeons.  .1 

The  viscera  wiiich  are  most  liable  to  suffer  are  the  lungs,  liver,  sideen,  and  kklneys, 
the  disease  usually  a])pearing  within  the  first  five  or  six  days,  and  speedily  under- 
mining the  constitution.  Large  aecumuhittons  of  pus  occasionally  take  place  in 
various  parts  of  the  connective  tissues  and  in  the  fiplanchnic  cavities,  particularlj- 
the  thoracic.  As  a  concomitant  of  tins  occurrence,  imjjortant  changes  take  place 
in  the  local  symptoms.  The  pain  becomes  oxtreinely  intense,  the  swelling  rapidly 
increases,  and  the  wound  discharges  an  abundant  fluid,  of  a  tliin,  sanious.  and  highly 
fetid  character,  denotive  of  the  bad  nature  of  the  iulhimmation.  '^I'he  general  phe- 
nomena are  typhoid,  the  patient  ia  delirious,  and  death  soon  closes  the  scene. 

Tetanus  is  an  occasional  occurrence  after  injuries  of  this  kind,  but  not  so  frequent 
a  one,  perhaps,  as  is  generally  supposed.  It  usuallj-  comes  cm  within  the  first  week 
after  tlie  neci<lcnt,  and  often  teriniiiales  fatally  in  three  or  four  days,  few  |>ersons 
recovering  from  its  etfccts.  The  uecuvrence  is  much  more  common  in  military  than 
in  civil  practice. 

TIjo  hemorrhage  attendant  upon  wounds  of  the  joints,  although  generally  trivial, 
is  occasionally  very  profuse,  not  always  so  much  from  iesirm  of  tlie  .irtictdar  vessels 
themselves  as  from  injury  sustained  by  those  in  the  immediate  vicinity.  When  the 
blood  acciimtdates  in  the  cavity  of  the  articulation,  whether  from  internal  eti'nsion 
or  outward  introduction,  it  will  he  likely  to  act  as  an  extraneous  substance,  under- 
going decomposition,  and  IIuia  greatly  aggravating  the  case. 

Trcafmtnf. — The  treatment  of  these  wounds  is  suflicicntly  simple,  innsmtirh  as  it 
involves  no  principles  different  from  those  which  guide  the  surgeon  in  the  manage- 
ment of  sindlar  lesions  in  other  regions  of  the  body.  It  consists,  mainly,  in  removing 
extraneous  matter,  approximating  the  edges  of  the  incision,  excluding  the  admission 
of  .air,  forhidiling  all  motioa  of  the  joint,  and  employing  antiphlogistics  to  their 
fullest  extent. 

In  a  simple  inci.sed  wound,  a  few  strips  of  adhesive  plaster  generally  suffice  to 
effect  approximation,  and  the  risk  of  admitting  nir  will  be  greatly  diminished,  if  the 
part  be  covered  with  a  compress  wet  with  blood,  and   bound  down  by  a  roller, 
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extending  from  the  distal  portion  of  the  lirab.  Collodion,  applied  upon  strip  of 
patent  liat,  often  makes  an  excellent  dressing.  If  the  wotind  is  large,  a  fw  Miituro 
nuiy  be  necessnry,  carried,  of  course,  merely  through  the  ccnnmou  integument 
Wljt'ii  tlie  wound  is  very  ragged,  the  edges  should  be  ctiiefully  pnrtil,  to  plaet*  thtin 
in  a  bellei-  condition  for  immediate  reunion.  >'o  air  must  be  allowed  to  fulcr  lb« 
joiut,  lest  it  caustj  decomposition  of  the  inUammatory  products. 

VVIien  the  wound  is  large,  the  synovial  membrane  may  be  covered  with  cxtraxicoo* 
matter,  as  dirt,  santi,  or  otlier  substance,  which  may  not  only  jjrove  dillicnlt  of 
removal,  but  will  be  sure  to  cidiance  the  danger  of  erysipelas,  pyemia,  and  tetancu. 
C'leanince  must  be  thorough,  and  the  fingi-r  and  ftirceps  will  Lk<  the  Ik-'sI  iu&truuieuU 
for  effecting  it.  Any  clotted  blood  that  may  exist  must  be  Kimihirly  di*alt  nith.  If 
the  foreign  mntter  is  deeply  imbedded  in  tiic  joint,  and  the  wound  is  dispropor- 
tionately  small,  rendering  a  search  for  it  ditlicult  and  uncertain,  t!it»  safest  plnu  will 
be  to  let  it  alone.  Hails  ought  certainly  always  to  be  treated  in  this  manner.  If, 
on  the  contrary,  the  j)rojecti]e  lie  loose  in  the  articulation,  it  sliould  unqnestinnalily 
be  extracted  at  once,  and  so  with  every  other  movable  or  floating  body,  proviilinj  it 
is  readily  accessible,  or  that  it  can  be  taken  away  without  the  risk  of  inflicting 
serious  additional  injury.  All  officious  interference,  by  finger,  prol>e,  or  other  in$tnt« 
ments,  must  be  scrn(>ulriusly  avoided,  as  the  synovial  mend)rane  is  cxce«di]i^| 
intolerant  and  resentful  of  manipulation,  however  gently  conducted- 

Needles  imbfdded  in  a  ji>int  sliouhl  be  extracted  without  delay,  and  at  all  hazard, 
otherwise  the  most  serious  effects,  as  violent  inflammation,  supjiuration,  and  nnchv- 
losis,  will  l>e  sure  to  arise.  The  proper  plan  is  to  make  a  sufficiently  large  incisiun 
to  obtain  ready  access  to  the  foreign  bod3'  without  the  risk  of  bruising  and  irritating 
the  soft  structures,  the  wound  being  inniiediately  made  air-tight  by  sutnre  ami  cal- 
lodiou,  and  the  lind>  placed  upon  a  suitable  splint,  with  the  muscles  in  nn  posy, 
relaxed  position.  Morphia  shouhl  be  freely  administered,  and  the  joint  should  be 
kept  enveloped  in  pounded  ice,  to  prevent  nndiie  reaction. 

When  there  h  no  prospect  of  union  by  the  first  intention,  or  when  the  condition 
of  tlie  wounded  joint  is  such  as  to  render  suppuration  inevitable,  the  proper  |ilaii 
is  to  draw  the  edges  of  the  wound  lightly  together  with  adhesive  strips,  and  to 
resort  .at  once  to  medicated  applications,  as  lotions  of  acetate  of  lead  an<l  opitiui,  or 
emullient  cataplasms. 

The  joiut  is  maintained  in  an  easy,  elevated,  and  relaxed  position,  all  motion 
being  guarded  against  by  the  use  of  splints  and  other  suitable  means.  If  the  inflnin- 
m:ili'>n  run  higli,  and  the  patient  is  young  and  plethoric,  blooil  is  drawn  fi-eely  Inra 
the  arm,  or,  at  all  events,  by  leeches  from  the  atTccted  parts,  the  bowels  an 
thorougldy  moved,  and  the  lieart's  action  is  controlled  by  depressants.  Morphia,  in 
large  quantity,  will  be  required  to  relieve  pain  and  spasm;  and  there  is  liartlly« 
case,  certainly  no  severe  imic,  where  it  will  mit  be  pro|>er  to  combine  calomel  with 
the  anodyne,  with  a  view  to  its  sfteedy  effects  ujion  the  system.  The  ncknowleil^ied 
efficacy  of  merciiry  in  all  inllammations  of  the  serous  texttires  clearly  )>oints  to  iu 
administration  as  a  m.attor  of  paramonnt  importance  here.  It  not  only  exerts  a 
most  happy  infiueucc  upon  the  capillary  vessels  of  the  diseased  membrane,  roo<li- 
lying  and  changing  their  action,  but  it  is  a  powerful  sorlx-facient,  causing  XUt 
removal  of  effnsed  fluids.  Its  effects,  however,  must  l>e  carefully  watched,  lest  titry 
exceed  our  intention,  which  is  only  to  cause  tenderness  of  the  gums,  not  positive 
ptyalism.  Along  with  these  general  measures,  local  remeclics  must  be  vised,  of  winch 
the  most  tru-slwrnthy  are  evaporating  lotions,  the  early  and  energetic  use  of  ice, and 
intermittent,  digital  compression  of  the  main  artery  of  the  limb. 

During  the  progress  of  the  treatment,  matter  m.ay  form  within  the  joint,  and 
become  pent  up  for  the  want  of  an  mlequnte  outlet.  Vnder  such  circntnstamfs, 
relief  must  be  afforded  by  a  valve-like  aperture,  the  puncture  being  inimediatdy 
closed  by  collodion,  and  afterwards  reopened  as  occasion  may  seem  to  demand. 
When  the  quantity  of  pus  is  very  great,  pressing  upon  the  joint  in  every  direction, 
a  free,  direct  incision  sUoidd  be  made,  to  admit  of  full  drainage,  ft  has  always 
appeared  to  me  that  surgeons  are  too  timid  in  these  cases,  and  that  they  do  not 
sutficieutly  coojierate  with  nature  in  her  efforts  nt  relief.  It  is  not  nocessary  here 
tn  describe  the  pernicious  consequences  which  puridcnt  accumulations,  especially  if 
long  retained,  must  inevitably  exert  upon  the  component  elements  of  the  artirnla- 
tion.     They  can  be  nothing  sliort  of  utter  ruin  of  the  synovial  membrane,  cartilage, 
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and  bone.  Early  evacuation  must  also  be  effected,  if  matter  form  immediately 
around  the  joint,  beneath  tlie  skin,  and  among  tlie  muscles. 

When  the  discharge  is  profuse  and  offensive,  injections  of  infusion  of  linseed, 
slightly  medicated  with  the  chlorides,  will  be  of  service ;  they  should  be  thrown  in 
tepid,  several  times  in  the  twenty-four  hours,  and  may  occasionally  be  advantageously 
followed  by  the  introduction  of  very  weak  solutions  of  iodine,  or  of  nitrate  of  silver, 
with  a  view  of  modifying  the  action  of  the  synovial  membrane.  Too  much  caution, 
however,  cannot  be  used  in  the  application  of  these  remedies,  as  the  inflamed  mem- 
brane is  often  exquisitely  sensitive,  and  intolerant  of  sucli  contact. 

Whenever  there  is  extensive  suppuration,  the  parts  will  either  recover  by  anchy- 
losis, or  the  cartilage  and  bone  will  become  so  involved  in  the  disease  as  to  require 
removal.  In  the  former  case,  the  joint  should  be  placed  in  the  l>est  position  for 
future  convenience  and  usefulness;  while  in  the  latter  the  affected  structures  should 
either  be  excised,  or  the  limb  be  amputated.  The  choice  of  the  operation  must 
be  regulated  by  circumstances.  If  the  inflammation  has  measurably  subsided,  and 
the  patient's  strength  is  not  too  much  exhausted,  ttie  joint  may  possibly  bear 
excision ;  in  all  cases  of  an  opposite  character,  removal  of  the  limb  will  be  the  safer 
operation. 

In  the  milder  forms  of  wounds,  unattended  with  risk  to  limb  or  life,  the  great 
point  is  to  guard  against  anchylosis,  which  is  so  liable  to  occur  even  in  the  most 
trivial  affections  of  the  articulations.  Passive  motion,  sorbefacient  embrocations, 
and  the  gradual  use  of  the  limb,  will  be  the  surest  means  of  success. 

Primary  amputation  will  be  required  when  the  joint  is  severely  shattered,  whether 
by  gunshot  or  otherwise,  and  the  external  opening  is  unusually  large,  or  complicated 
with  lesion  of  the  principal  vessels  and  nerves  of  the  limb.  As  a  general  rule,  it 
may  be  assumed  that  gunshot  wounds  of  the  large  articulations  of  the  extremities 
are  nearly  always  followed  by  fatal  consequences,  if  amputation  is  not  speedilj' 
employed.  The  same  is  true,  though  in  a  more  limited  sense,  of  gunshot  injuries 
of  the  joints  of  the  toes  and  fingers,  in  which  t«tanus  and  other  bad  effects  are 
prone  to  ensue.  When,  as  occasionally  happens,  the  articular  surfaces  are  covered 
with  foreign  matter,  which  it  is  impossible  to  detach  without  injury  to  the  synovial 
membrane,  tlie  safest  plan  will  be  to  amputaite  the  limb.  Conservative  surgery  in 
such  a  case  is  decidedly  bad  surgerj'. 

SECT.  II. — CONCUSSION. 

The  joints,  like  other  parts  of  the  body,  are  liable  to  concussion,  the  effect  of 
the  forcible  contact  of  their  surfaces;  and  such  accidents  ma}'  occur  in  various 
degrees,  from  the  slightest  disturbance  to  the  most  violent  commotion.  Blows  and 
falls,  operating  either  directly  upon  the  part  or  indirectly  through  soipe  intermediate 
structure,  are  the  most  common  causes  of  the  occurrence.  The  force  inflicting  the 
injury  is  generally  transmitted,  as  is  exemplified  when  a  person  falls  from  a  great 
height  and  alights  upon  his  feet,  where  the  force,  instead  of  being  expended  upon 
the  parts  struck,  is  sent  along  the  leg  to  the  knee,  and  thence  through  the  thigh  to 
the  hip,  the  latter,  perhaps,  receiving  the  main  brunt  of  the  blow.  When  the  con- 
cussion is  very  severe,  the  joint  maj'  be  more  or  less  contused,  and  it  may  even  be 
attended  with  fracture  of  the  articular  extremities  of  the  bones.  In  such  an  acci- 
dent, shock  is  conjoined  with  contre-coup.  The  joint,  instead  of  transmitting  the 
chock,  is  severelj-  concussed,  the  force  being  concentrated  upon  its  anatomical 
elements,  the  adjoining  structures  escai)ing  with  but  little  injury,  although  there 
may  occasionally  be  slight  laceration  of  some  of  the  ligaments.  The  effect  may  be 
limited  to  one  joint,  or  it  ma}'  involve  several,  as  when  a  person  falls  from  a  consid- 
erable "height  and  alights  upon  his  feet  or  knees.  In  this  way  excessive  shock  of  the 
spinal  column  is  often  produced,  every  joint  being  violently  shaken,  at  the  same 
time  that  more  or  less  of  the  force  is  transmitted  to  the  spinal  cord,  its  envelops 
and  nerves,  causing  an  amount  of  injury  which,  if  not  immediatelj'  fatal,  is  often 
followed  b}'  the  most  serious  consetjuences.  Concussion  of  a  Joint  is  occasional!}' 
produced  by  very  slight  causes.  Thus,  I  have  been  several  times  consulted  on 
account  of  severe  pain  and  lameness  of  the  fingers,  produced  by  striking  the  keys 
of  the  piano ;  and  there  are  few  persons  who  have  not  experienced  a  similar  effect  in 
the  toes,  from  knocking  their  extremities  forcibly  against  a  stone  or  some  other  hard, 
resisting  body. 

VOL.  I.— 00 
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When  a  largo  joint  is  scvcix-ly  concussed,  the  syraptoins  will  be  those  of  onJiris.-. 
shock,  and  soiuc  lime  »nny,  therefore,  elapse  belbre  the  patient  recover*  from  Utr 
immediftte  cd'ecta  of  the  injury.  In  many  enscs,  in<lecd,  Uie  part«  reriialu  *«ik. 
lender,  an<l  stirt"  for  iiii  indefinite  ]H"no<l,  if  not  <Uinug  the  remainder  of  llfis.  In 
subjects  predisposed  to  scrofulous  disease,  a  bad  form  of  synovili**  in  apt  lu  nriK-, 
followed  evtMitnally,  if  the  case  do  not  receive  projter  attention,  by  compUle  ili»or- 
ganiziilion  of  the  injured  joint.  In  gouty  and  rheninsitic  jicrsons,  a  slow,  rlironic 
inllammation  is  nut  nulVeqnently  sot  up,  causing  severe  pain  and  diHieulty  of  loco- 
motion, and  leading  to  serious  alterations  of  structure,  as  ivory  degeneration  of  tU 
bones  and  cartilages  and  the  development  of  exostoses  around  the  articulation. 

The  trealmiuit  of  this  class  of  injuries  is  Kullkiciitly  obvious.  The  great  jjoirit  b 
to  keep  the  [jarts  iKM'fectly  at  rest,  in  an  imtnovnble  jHisition,  insured,  if  uecesam, 
by  appropriate  splints.  For  the  lirsl  few  days  the  allccted  joint  (should  be  «niii(ial 
up  in  cloths  wet  with  a  strong  suluUou  of  acetate  of  lead  and  upium;  or.  if  the 
injury  has  been  ununually  severe,  surrounded  with  a  bladder  partially  tlllrtl  with 
pounded  ice.  Leeches  may  be  required  when  there  is  danger  of  active  iiiflaro. 
mation.  Anodynes  are  given  to  allay  pain  and  spasm.  After  the  primary  cflMi 
of  the  injury  have  passed  oil",  passive  motion  is  instituted,  the  hot  and  cold  iloue 
applied,  and  free  use  maile  of  liniments  and  emhrocations,  along  with  gcutk 
cise,  care  being  taken  for  some  time  not  to  bear  much  weight  upon  the 
structures. 


SECT.  III. — SPRAINS. 

A  sprain  is  the  wrenching  of  a  joint  in  which  its  ligaments  nro  severely  fttretclwd, 
if  not  partially  torn,  and  more  or  less  injnry  is  done  to  the  parts  around.  F-iU*, 
blows,  and  twists,  attended  with  rotation  of  the  articulating  surfaces,  or  a  move- 
tnenl  of  these  surfaces  in  opiK>site  directions,  are  tiie  most  comtuon  causes  of  the 
accident. 

The  joints  most  liable  to  sprains  are  the  ginglymoid,  or  those  which  admit  of 
motion  principally  in  two  directions,  as  the  knee,  ankle,  and  elbow.  The  articola^ 
lions  of  the  toes,  thnnili,  and  fingers  frequently  sutTer  for  the  same  reason,  tiicir 
functions  and  exposed  situation  rendering  them  especially  prone  to  gncii  accidents 
The  reason  why  the  orbicular  joints  are  so  seldom  atfeetefl  in  this  way  is  ilifir 
gi"eater  laliltide  and  (Vcednni  of  motion,  their  surfaces  beinij  thns  enabled  to  na>l<*rgo 
extensive  rotation  without  putting  their  ligjimcnts  or  the  surrounding  parLt  umle- 
riallj'' upon  the  stretch,  whereas  in  the  hinge  like  joints  the  most  trivial  ttri^i.  Iiy 
opposing  a  sudden  check  to  their  extremities,  must  necessarily  cnuse  a  ««*r«re 
wrench.  Moreover,  it  must  not  \xi  forgotten  that  there  is  an  essential  dillir-rcnrf  la 
the  structure  of  the  ligaments  themselves  in  the  two  classes  of  joint's,  which  c.nnnol 
fail  to  exert  a  powerful  influence  upon  the  production  of  the  accident  in  qnpstinn. 
In  the  orbicular  joints  the  connecting  media  are  of  a  fibrous  texture,  con>parativi'ly 
thin,  yielding,  and  extensible,  and,  therefore,  able,  to  a  considerable  extent,  to  get  out 
of  the  way  of  injury ;  in  the  ginglymoid,  on  the  contrar}',  the  ligaments  are  exoewl- 
ingly  firm,  short,  and  indisposed  to  stretch,  or,  when  stretclied,  incapable  of  witlj- 
Btandiug  rnpturo  of  their  fibres.  The  orbicular  joints  are,  however,  not  withstnJHliijj: 
their  greater  latitmlc  of  motion  and  the  more  yielding  nature  of  tluir  Ii;n>inrnt!i, 
occasionally  severely  spraincrl  in  consequence  of  the  extreme  abduction  of  the  liiiil**. 
Thus  the  ilio-fcraoral  articulation  is  sometimes  vi(tlcutly  sprained  by  the  «iiddro 
slipping  of  the  foot  outwards,  far  bcA-ond  the  line  of  the  bo<ly,  so  as  to  put  both  iIip 
capsular  and  round  ligaments  strongly  upon  the  stretch,  inducing  svm(ilom« 
extremely  simulative  of  dislocation  of  the  head  of  the  bone  into  the  thyroid  notch 

It  is  probalile  that  there  is,  in  every  case  of  severe  sprain,  more  or  less  injury 
inflicted  upon  tlie  parts  in  immediate  relation  with  the  allectcd  joint.  The  mii*dei 
and  tendons  must  necessarily  participate  in  the  wrench,  suffering  partial  disjilai-e- 
ment,  and  sometimes  even  slight  laceration;  the  nerves  and  vessels  arc  at relclird. 
and  the  skin  is  oflen  bruised  and  discolored,  especially  when  tiie  accident  iiait  lieen 
the  result  of  external  violence.  In  the  latter  case,  the  articulating  surfaces.  Mn^ 
violently  brought  together,  not  only  experience  severe  shock,  btit  a  conHidernlile 
degree  of  contusion,  thus  greatly  aggravating  the  cise.  In  some  cases,  inil«'<M],  ttniall 
portions  of  curtilage,  or  even  of  Imne,  are  chipped  off  or  partially  displaced,  and  *lQl 
slightly  adherent  to  the  sprained  ligament. 
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The  symptoms  denotive  of  sprain  are,  the  instantaneous  occurrence  of  pain, 
referred  to  the  affected  joint,  impairment,  if  not  total  loss,  of  motion,  and  a  sense 
of  faintness  or  siclcness,  caused  by  the  shock  of  the  system,  which  is  sometimes 
extremely  severe,  even  when  no  external  injiir3'  has  l)een  sustained,  the  accident 
having  been  induced  merely  by  a  wrench  or  twist  of  the  limb.  If  some  time  have 
elapsed  since  the  accident,  there  will  be  swelling  and  tenderness  of  the  integument, 
as  well  as  of  the  deeper  structures,  and  probaltly  also  an  indistinct  perception  of 
crepitation,  deiwnding  upon  the  deposit  of  plastic  matter.  Discoloration  of  the 
surface,  from  extravasation  of  blood,  is  also  very  common.  The  pain  is  often  exces- 
sive, es{)ecially  soon  after  the  accident,  and  quite  oveqjowering  in  its  effects. 

The  only  accident  with  which  a  sprain  is  liable  to  be  confounded  is  dislocation ; 
from  which,  however,  it  may  generally  be  readily  distinguished  by  a  careful  manual 
examination,  by  the  form  of  the  joint,  by  a  comparison  of  the  length  of  the  affected 
limb  with  that  of  the  sound  one,  by  the  history  of  the  cause  of  the  lesion,  and, 
lastly,  by  the  fact  that  tiie  ]iatient  is  usually  able  to  use  the  parts,  at  least  tc  some 
extent,  immediately  after  the  receipt  of  the  injury.  The  examination  should  always 
be  most  thorough,  lest  a  luxation  be  ultimately  found,  perhaps  when  too  late  to  effect 
reduction,  where  originally  only  a  sprain  was  suspected. 

When  the  sprain  is  slight,  the  pain  gradually  subsides,  the  swelling  is  resolved, 
and  the  joint  soon  regains  its  accustomed  functions.  It  is  far  otlierwise,  however, 
when  the  injury  is  of  an  opposite  character,  or  attended  with  severe  wrenching  of  the 
ligaments,  violent  contusion  of  the  articular  surfaces,  and  considerable  lesion  of  the 
surrounding  parts.  The  suffering  will  then  be  proportionate!}'  great,  inflammation 
will  be  apt  to  run  high,  convalescence  will  be  tedious,  and  the  joint  may  remain  weak 
and  tender  for  many  months,  if  not  for  several  years.  A  severe  sprain,  in  fact,  is 
often  a  much  more  serious  accident,  as  it  respects  its  secondary'  effects,  than  a  dislo- 
cation or  a  fracture  near  a  joint.  In  neglected  or  ill-treated  cases,  and  sometimes 
even  when  every  possible  precaution  has  been  adopted,  it  will  be  found  that  the  arti- 
culation not  only  continues  to  be  weak  and  uncomfortable  for  a  long  time,  but  that 
the  corresponding  limb  becomes  cold,  wasted,  flabb}*,  and  exquisltel}'  sensitive;  per- 
haps also  the  seat  of  neuralgic  pain,  subject  to  severe  exacerbation  whenever  exercise 
is  attempted,  or  there  is  a  change  in  the  weather.  Occasionally,  indeed,  the  move- 
ments of  the  joint  are  never  regained.  Conjoined  with  this  local  trouble  there  is 
generally  grave  disorder  of  the  general  health,  the  patient  being  extremely  nervous, 
irritable,  and  d^'spcptic,  fancying  himself  helpless  and  disqualified  for  all  useful 
exertion,  both  of  mind  and  body.  The  probable  cause  of  all  this  suffering  is  the 
shock  or  concussion  sustained  by  the  nerves  of  the  affected  joint  at  the  moment  of 
the  accident,  the  effect  thus  produced  exercising  a  pernicious  influence  upon  the 
nutritive  functions  of  tlie  whole  limb,  and  indirectly  upon  the  well-being  of  the 
general  system,  especially  the  great  nervous  and  ganglionic  centres. 

Treatment. — The  leading  indications  in  every  case  of  sprain,  whether  light  or 
severe,  are,  first,  to  limit  and  combat  inflammation,  and,  secondly,  to  restore  the  joint, 
if  possible,  to  its  wonted  fimctions.  The  former  is  fulfilled  by  the  judicious  use  of 
antiphlogistics ;  the  latter,  by  sorbefacients,  passive  motion,  and  exercise  in  the  open 
air. 

As  soon  as  the  affected  joint  has  been  properly  examined,  the  limb  connected  with 
it  is  carefully  bandaged,  and  placetl  perfectly  at  rest  in  an  easy,  elevated,  and  relaxed 
position,  splints,  a  wire  case,  or  a  wooden  box  being  used,  if  necessarj-,  to  insure 
more  certain  quietude  and  support.  Sometimes  the  object  is  readily  attained  by 
laying  the  limb  simply  upon  a  pillow,  though  in  warm  weather  this  will  be  objec- 
tionable, as  tending  to  keep  up  too  much  heat.  Fomentations  will  usnaily  be  found 
to  be  more  agreeable  and  soothing  than  cold  applications,  especially  during  the  first 
few  days,  in  nervous,  irritable  subjects ;  and  the  one  which  I  generally  prefer  is  a 
strong  solution  of  acetate  of  lead  and  opium  in  hot  water,  applied  by  means  of  a 
piece  of  flannel,  arranged  in  four,  six,  or  eight  thicknesses,  and  covered  with  oiled 
silk,  to  confine  the  heat  and  moisture.  Instead  of  removing  the  cloth  whenever  it 
becomes  dry,  the  l>e8t  plan  is  to  squeeze  the  lotion  upon  it  from  a  sponge,  as  this 
will  obviate  injurious  motion  and  exposure  to  the  atmosphere.  Solutions  of  hydro- 
chlorate  of  ammonia  and  opium,  a  mixture  of  warm  water,  laudanum,  and  alcohol, 
and  thin  bags  of  hops,  will  also  be  found  extremely  soothing.  Occasionally  the  use 
of  pounded  ice,  applied  in  a  bladder,  is  more  agreeable  than  any  other  local  remedy, 
especially   in  young,  plethoric  subjects.     In  sprains  of  the  ankle-joint,  excellent 
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effects  frequently  follow  the  protracted  immersion  of  the  limb  in  hot  salt  water. 
When  the  pain  and  swelling  are  unusually'  severe,  leeches  will  be  necessarj';  and 
great  benefit  will  then  also  accrue  from  the  localized  steam  bath,  applied  twice  a 
day  for  an  iiour  at  a  time.  Anodj-nes  are  given  to  alia}*  muscular  spasm.  Purga- 
tives must  not  he  neglected  ;  and  constitutional  excitement  must  be  met  in  the  asoal 
manner.  In  short,  the  whole  antiphlogistic  system  must  be  carried  out  in  its  fullest 
extent. 

When  warm  apjjlications  disagree,  or  fail  to  give  relief,  they  should  be  replaced 
by  cold,  consistiii^j;  eitlier  simply  of  water,  of  ice,  or  of  some  refrigerating  mixture. 
Tlie  proper  rule,  in  all  cases,  is  to  continue  no  remedy  longer  than  it  is  found  to  be 
soothing  and  beneficial.  The  bandage  must  be  carefully  watched  ;  judiciously  cm- 
ployed,  its  effects  are  usually  higlil}'  advantageous,  affording  support  to  the  injured 
joint  and  limb,  preventing  swelling  and  spasm,  and  promoting  the  absorption  of 
effused  fluids. 

In  the  milder  forms  of  sprains,  more  simple  means  will,  of  course,  answer,  such,  for 
instance,  as  applications  of  the  tincture  of  arnica,  laudanum,  or  laudanum  and  spirit 
of  camphor,  together  with  perfect  quietude  of  the  affected  parts. 

The  urgent  inflammatory  symptoms  having  thus  been  dissipated,  embrocations, 
liniments,  or  lotions  will  l)e  of  use,  the  object  now  being  the  removal  of  effused  fluids 
and  the  gradual  restoration  of  the  functions  of  the  joint.  These  should  be  applied 
at  first  once,  and  afterwards  twice,  a  daj'  with  the  bare  hand,  the  friction  beiug  regu- 
larly increased  as  the  pain  and  tenderness  diminish,  and  it  will  be  well  generally  to 
keep  the  parts  wet  with  the  medicine  by  means  of  a  piece  of  flannel.  Whatever 
local  remedies  be  used,  the  bandage  must  on  no  account  be  neglected  ;  for,  l)eneficial 
as  it  ma}'  have  been  in  the  first  instance,  its  effects  will  now  be  incomparably  more 
so.  The  limb,  weakened  b}'  the  previous  suffering,  requires  tone  and  support,  and 
there  is  nothing  so  well  adapted  to  promote  this  object  as  the  careful  and  judicious 
employment  of  the  roller.  It  sliould  be  renewed  at  least  once  a  day.  Sometimes 
the  bandage  ma}*  be  advantageously  replaced  bj'  adhesive  strips,  applied  as  in  dress- 
ing indolent  ulcers. 

At  a  still  later  stage  of  the  treatment,  great  benefit  will  accrue  from  the  cold 
douciie,  the  water  being  pumi)ed  upon  the  part,  or  poured  upon  it  from  a  consider- 
able height,  and  the  surface  well  rubbed  afterwards  with  the  bare  hand,  or  a  piece  of 
coarse  flannel.  In  some  cases,  where  a  more  powerful  impression  is  necessary,  it 
will  be  found  highly'  advantageous  to  precede  the  cold  by  the  hot  douche.  Along 
with  these  means,  tlie  use  of  the  baniage  is  still  steadily  continued,  and  it  may  even 
•be  necessary  to  persist  in  the  employment  of  stimulating  embrocations.  In  verj- 
obstinate  cases  I  have  occasionally  derived  marked  benefit  from  the  daily  application 
of  fish-brine,  which  seems  to  possess  other  pro|)erties  tlian  those  simi)ly  dependent 
upon  tlic  presence  of  saline  matter,  though  it  is  impossible  to  define  their  character. 
Sometimes  a  blister  affords  more  relief  than  any  other  remedy,  and  now  and  then 
electricity  is  advantageous. 

As  soon  as  the  disease  has  reached  the  chronic  stage,  the  joint  must  be  gently 
exercised,  and  the  patient  made  to  walk  about  upon  crutches  in  the  open  air.  As 
great  care  should  always  be  taken,  in  the  acute  stage,  not  to  move  the  parts  too  soon, 
so  in  tliis  we  must  not  too  long  post[)one  its  employment.  Motion  is  the  proper 
stimulus  of  a  joint,  as  air  is  of  the  lungs,  or  food  of  tlie  stomach,  and  when,  after 
any  injury,  it  is  long  neglected,  serious  consequences  wUl  be  sure  to  arise.  By  and 
by  tlic  crutch  must  be  laid  aside  for  the  cane,  and  this  in  turn  for  the  limb,  the  joint 
and  muscles  being  gradually  forced  into  action.  In  nervous,  hysterical  persons  this 
will  often  be  a  sore  trial,  requiring  no  ordinary  effort  of  the  will ;  nevertheless,  it 
must  be  done;  there  is  no  alternative;  the  i)arts  must  be  used,  or  they  will  inevi- 
tably remain  stiff  and  tender,  and  ultimately  become  worthless. 

When  there  is  much  constitutional  suffering,  as  there  often  is  in  the  more  severe 
forms  of  sprains,  alteratives  and  tonics  will  lie  needful,  the  most  suitable  being 
blue  mass,  quinine,  iron,  iodide  of  potassium,  and  bichloride  of  mercury.  Exercise 
in  the  open  air  must  not  be  neglected. 

SECT.  IV SYNOVITIS. 

Inflammation  of  the  joints,  technically^  called  synovitis,  is  liable  to  occur  in  all 
articulations,  but   more  especially  in  the  large  and  more  important,  and  may  be 
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induce*!  by  various  causes,  both  locjil  and  ccinstitutionnl,  as  exposure  to  cokl,  ttie 
presence  of  intfraiticular  bodies,  and  int'cliaiiical  violence,  as  sj»rains,  blows,  Mia, 
and  contusions.  In  (lie  threat  majority  of  cases,  liowevor,  it  arises  IVom  tlie  elleeU 
of  rhcurnatisoi,  gout,  eruptive  fevers,  syphilis,  scrofula,  and  the  inuidiiiate  use  of 
mercury. 

The  gymptoms  characterizing  inflaminatinn  of  the  synovial  membrane  are,  stiff- 
ness of  the  corresponding  joint,  usually  greatest  in  the  niorning  itiuiiedtattly'  alter 
rising,  but  gradually  diiniuishing  upon  exercise;  pain  and  tentlerm-ss  on  moving 
and  percussing  the  limb;  swelling  and  tlurtuation  of  the  all'eeled  part;  a  pale, 
glossy  appearance  of  the  &kiu  ;  inability  to  maintain  the  extended  position;  and  a 
sense  of  heat  within  the  articulation.  As  the  disease  progresses  the  aymptouis 
increase  in  severity,  and  the  s^-stein,  fiyinpathizing  with  the  local  disorder,  is  thrown 
into  violent  commotion,  there  being  higii  fever,  a  full,  buuiuling  pulse,  an»l  an  arid 
state  of  the  skin,  with  excessive  thirst  and  all  the  otiier  phenomena  of  inllamniatory 
excitement.  lu  this  condition  the  pain  is  generally  very  excruciating,  especially  at 
some  particular  spot,  depriving  the  iiatittit  completely  of  appetite  and  sleep,  and 
requiring  opiates  in  large  doses  for  its  relief. 

The  disease,  however  induced,  fnnjiKiitly  comes  on  in  a  slow,  gradual,  and  insi- 
dious manner,  even  when  caused  by  external  injury,  being  characterized,  perhaps, 
roerelj'  by  a  trifling  enlargement  of  the  joint,  arising  fntm  an 
increase  of  s^-novial  fluid  within  its  cavity,  or  partly  from  this 
and  partly  from  ititlnmmatory  deposits  in  tiie  surrounding 
structures,  attended  with  some  degree  of  tenderness  <ni  pres- 
sure, and  more  or  less  suffering  on  motion  of  thealiected  parts. 
Kventuall}',  however,  yet  it  may  not  be  under  several  Wfuks, 
or  even  months,  the  joint  assumes  a  soft  and  really  swullen 
appearance,  as  in  tig.  .^25,  the  limb  becomes  vvaste<l,  the  func- 
tions of  the  articulation  are  materially  impaired,  and  all  the 
symptoms  are  aggravated. 

In  rheumatic  synovitis  the  symptoms  are  iisnall^'  bobl  and 
well  marked  from  the  start.  The  attack  orteu  comes  on  in  the 
following  manner.  The  patient,  having  been  exposed  to  cold, 
or  been  guilty  of  some  excess  in  eating  or  drinking,  retires  at 
night  with  some  degree  of  soreuess  in  his  joints,  commonly 
attended  with  a  general  ffcling  of  uneasiness,  and  wakes  np  iu 
the  morning  with  excessive  pain,  great  tenderness  on  pressure 
of  the  affected  parts,  with  considerable  discoloration  (tf  the 
surface,  and,  prob:ihly,  utter  inability  to  use  his  limb.  Lie  is 
feverish  and  uncomfortable;  his  pulse  is  strong  and  full ;  t!>e 
skin  is  hot  and  dry;  the  bowels  are  costive;  and  the  Hiiiio  is 
scanty,  high-cnlond,  and  loaded,  with  urates.  The  joints 
become  gnidiinlly  mote  dfiei)ly  it)Vf)lvcd;  all  the  b)fal  sym[>- 
toras  increase  in  violence;  an  abundance  of  synovial  fluid  is 
effused;  and,  if  t!ie  inflaniraation  is  not  s[K'edil_v  nrrosted,  suppuration  will  probably 
take  place,  the  event  being  preceded  and  accompanied  \>y  vigors  and  liigh  ciuistilu- 
tional  excitement.  The  joiuts  most  liable  to  suffer  from  rhoximatie  synovitis  are  the 
knee,  ankle,  wrist,  and  elbow,  those  of  the  hip  and  shoulder  being  seldom  involved. 
The  articulations  of  the  fingers  also  frequently  suffer,  and  that  of  the  great  toe 
rarely  escapes  when  tlie  disease  in  the  other  joints  is  at  all  severe.  The  inflamma- 
tion often  begins  simultaneously  iu  several  joints ;  or,  if  it  coiiimence  in  one,  it  is 
extremely  apt  to  involve  others  in  its  progress,  esjjeeiidly  its  ft-llnw  of  the  opposite 
side.  Tims,  articular  gout  or  rheumatism  of  one  knee  nearly  always  attacks  the 
other  knee  bef<jre  it  finally  ceases. 

In  chronic  articular  rheumatism,  calculous  concretion.s  are  liable  to  form,  especially 
in  the  joints  of  the  fingers,  where  they^dways  ])rove  a  source  of  gi'eat  inconvenience 
and  suffering.  Their  character  will  be  specially  cousidered  under  the  head  of  inter- 
articular  bodies. 

Syphilitic  synovitis  belongs  to  the  tertiary  form  of  syphilitic  disease,  and  seldom 
makes  its  aj)[>carance  until  several  years  after  the  primary  affection.  It  is  most  fre- 
quentl}'  met  with  in  persons  whose  health  has  become  exhausted  by  profuse  courses 
of  mercury  and  halutua!  intemperance.  The  larger  articulations,  especially  those 
of  the  knee  and  elbow,  are  its  most  common  seat ;  hut  the  smaller  ones,  as  those  of 
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the  fingers,  nre  liy  no  means  oxeiniit  from  it.  A  good  deal  of  effusion  of  sjuoviil 
fluid  usually  attends  {  tlie  joint,  in  consetiuence,  is  swollen  and  fluc-liinting,  niolion  is 
impeded,  the  parts  are  tender  on  pressure,  and  the  patient  iw  harassed  by  e\fes»ire 
pain,  which  is  always  worse  at  night,  niter  he  becomes  warm  in  bed.  TLU  latter 
circtimstanoe,  toijetbor  with  the  history'  of  the  case,  and  the  coexistence  of  eyphilii 
in  otlier  structures,  will  always  snllice  to  <lelermine  the  diagnosis, 

or  strumous  synovitis  particular  mention  will  Im  niiule  under  a  separafi;  lii-ajj; 
nieanwliile.  it  is  only  necessary'  to  state  that  the  disease  is  almost  peculiar  to  chil«l- 
Lood,  tiiat  it  most  commouly  attacks  the  bip,  kuee,  or  elbow,  and  that  it  ocean  oolr 
in  persons  of  a  strumous  predisposition. 

Suppuration,  an  a  consequence  of  ordiimry  synovitis, is  unusual.  Arthritic  inflau^ 
mation  of  the  joints  also  rarely  tenninates  iu  the  formation  of  pus,  and  a  einillor 
remark  is  apjiUcable  to  articular  syphilis;  in  Bcrofnious  atfoctions  u(  the  juiuls, un 
the  contrary,  suppuratiuu  is  extremely  cotamon,  and  constitutes  one  of  the  gn*t 
dangers  of  the  disease. 

The  pbenomoim  which  nnnounce  the  formation  of  matter  are  usually  uneqnivfl 
After  the  disease  has  cuiitinued  for  6t>rne  time,  violent  rigors  set  in,  followed  by( 
constitutional  reaction  ami  copious  sweats,  the  patient  being  delirious,  exe^ssirc^ 
restless,  and  tormented  with  thirst.  All  the  local  symptoms  are  greatly  aggravated, 
as  is  shown  \ty  the  severity  of  the  paiu,  t!ie  rajjid  increase  of  the  swelliug,  the  exttv 
ortlinary  heat,  and  the  deep  diftcolor.ation  of  the  skin.  If  the  pus  is  not  speedily 
evacuateil,  hectic  irritatioa  supervenes,  the  appetite  declines,  the  sleep  is  iuterrufrted, 
the  surface  is  drenched  with  perspiration,  colliquative  diarrhira  comes  on,  iind  deatli 
gradually  closes  the  scene.  This,  however,  is  not  constantly  the  course  pursued  by 
the  disease.  In  many  casus  nUeratioii  takes  placCjand  the  matter,  thus  tindiug  vent, 
ce.ases  to  commit  ftuther  ravages,  although  generally  not  until  the  cartilaginous  and 
osseous  tissues  have  liecome  deeply  involved  iu  the  mischief,  and  the  patient,  cons4-- 
queutly,  is  doomed  to  carry  out  a  miserable  existence,  with  a  stiff  joint  andadt*- 
foru5e<l  lirnb,  or  to  perish  from  the  remote  eflTects  of  the  disease,  after  many  laoutb*), 
if,  indeed,  not  several  years,  of  great  suflering. 

A  joint  that  has  once  beeTi  inllamed  from  any  cause  whatever,  remains  long  weak, 
and  preiltsposetl  to  disease,  the  most  trivial  circumstance  tending  to  induce  relapse, 
and  to  reawaken  the  symptoms  in  all  their  primitive  severity.  A  frequent  repetition 
of  the  mor1)id  action  must  necessarily,  by  degrees,  lead  to  disorganization  of  tl»c 
Component  structures  of  the  joint  and  to  more  or  less  extensive  adhesions  between 
the  contiguous  surfaces,  eventually  followed  by  complete  loss  of  function. 

The  palhologival  changes  which  characterize  this  affection  must  necessarily  vary  a 
good  deal,  according  to  the  nature  of  the  exciting  cause,  and  the  duration  of  tlie 
morbid  action.  In  the  earlier  stages  of  the  disease  there  ordinarily  is  merely  sojue 
degree  of  vascularity,  along  with  slight  opacity  of  the  aHected  membrane,  and  »ume 
increase  of  the  natural  secretion.  Here  and  there  a  little  plastic  matter  is  percei*- 
tible,  either  adherent  to  the  inflamed  surface,  or  floating  about  in  the  midst  of  the 
synovial  fluid,  vvhieli  is  usually,  at  the  same  time,  more  or  less  turbid,  and  abuornially 
thick  and  viscid.  At  a  subsequent  i>eriod,  and  especially  in  the  more  severe  forms 
of  the  (lisease,  these  morbitl  a|)pearance8  exist  in  a  still  higher  degree.  There  is  a 
greater  amount  of  lymph,  the  vascularity'  is  more  intense,  ats  well  as  more  dirru«a»<d, 
and  the  synovial  secretion  is  of  a  dirty,  glutinous  nature.  In  some  instances  pus  b 
freely  poured  out,  and  lining  membrane,  cartilage,  and  bone  arc  all  invoh'cd  in  llie 
ruinous  consequences.  In  the  worst  cases,  the  purulent  fluid,  exciting  perforatiru 
ulceration,  escapes  from  the  joint,  the  passages  afterwarcls  remaining  fistulous.  TLe 
Burroniiding  structures  are  thickened  by  plastic  depoyits,  soltened,  or  softened  at 
some  points  and  indurated  at  others,  and  unnaturally  red  and  congested. 

Treatment. — When  the  disease  is  one  of  onlinary  character,  dejH'ntling  upon  trau- 
matic causes,  or  ordinary  constitutional  derangement,  as  a  tlei>raved  condition  of 
the  secretions,  or  upon  suppression  of  the  cutaneous  ixrspiration,  it  will  gencnilly 
be  found  to  yield  to  the  judicious  application  of  the  more  common  nntipldogistic 
measures,  such  as  would  be  iiidicateil  in  common  inflammation  of  other  parts  of  the 
body.  If  ll>e  symptoms  are  at  all  urgent,  and  the  jmtient  is  young  and  roluut, 
blood  must  Ite  freely  taken  from  the  arm.  and  the  bowels  opt-neil  with  an  active 
cathartic,  followed  by  antimonial  and  saline  preparations,  witJi  the  addition  of  a 
euUiciency  of  morphia  to  promote  perspiration,  allay  pain,  and  induce  sleep.  Mer- 
cury ia  aihuinistered  if  there  be  danger  of  structural  lesion,  or  evidence  uf  plastic 
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effusion,  and  is  ciirrii't]  to  the  extent  of  rapid  Itnl  gontle  ptyalism,  with  the  hope  of 
saving  lextnri?  nnd  prevt-nting  Htllicsiun.  Tlie  diet  is  hVlit  riiul  spare;  the  drink 
uooling  and  aeidniated. 

As  it  respticta  llie  local  means,  the  joint  is  plnced  in  an  easy,  elevated,  and  relaxed 
position,  ovor  a  pillow  or  liulsier,  tlie  limb  being  pnt  up,  if  in'cessary,  in  jiplinte.  or 
othiT  siiitiil)lo  nppaiatus,  lor  tlie  pinposu  of  mare  fortaini}-  insuring  qiiiuttuk-.  Tlic 
rest  must  ite  absobile  and  iiiu-oiiditional.  If  the  afll-ctod  surfaces  arc  permitteil  to 
rnb  against  each  otiier,  even  in  tiie  slightest  degree,  the  effect  must  iuevilaLly  be  to 
aggravate  and  protract  the  morbid  action. 

Of  direct  topical  ajipHcations  the  most  important  are  leeches  and  fomentations. 
Leeches,  however,  are,  as  a  general  rule,  only  necessary  in  the  more  nrgeul  cases, 
attended  vs'illi  great  pain,  he:it,  and  awclling,  and  then  they  should  be  en)|tIoyed 
freely,  in  such  numbers  and  in  sucli  a  manner  as  the  violence  of  the  disease  and  the 
condition  of  the  system  m.'iy  seem  to  ijidicate.  Cupping  is  not  to  be  thought  of  in 
inflamed  joints,  as  tlie  percussion  attending  the  operation  causes  more  injury  tlian 
benefit.  In  young  and  otherwise  healtliy  stibjeets,  es]>eeiall3'  in  hot  weather,  cold 
applications,  medicated  freely  with  laudannm,  are  sometimes  exceedingly  grateful 
and  benelieinl,  promotiivg  evaporation,  fillaying  pain,  and  opposing  swelling;  but,  in 
general,  warmlli  combined  witii  moisture  will  be  found  to  lie  mo'»t  soothing  and 
agreeable.  The  best  [ilan.  however,  always  is  to  consult  the  feelings  of  the  ])!ilient, 
or  to  change  the  ajiplications  whenever  they  ee.ase  to  be  beneficial.  When  these 
means  fail,  or  when  the  disease  is  making  rapid  progress,  there  is  no  remedy  so 
capable  of  aHortJlng  relief  a.i  a  blister,  large  enoiigli  to  cover  in  the  whole  joint,  well 
spriiikUd  with  mor[ihia,  and  retained  until  it  has  prodnce<l  thorough  vesication,  the 
parts  being  dressed  afterwards  with  a  light,  emollient  poultice  or  witii  cloths  wrung 
out  of  tepid  \vatcr,  with  a  piece  of  oiled  silk  over  the  surface  to  confine  heat  and 
moJ.stnre.  Cantharidal  collodion  is  generally  pivferable,  as  a  vesicant,  to  the  com- 
mon blister,  as  the  latter  is  oiteii  adapted  with  didicnlly  to  the  shape  of  the  affected 
joint. 

If  matter  form,  it  is  to  be  dealt  with  in  the  same  manner  as  in  other  parts  of  the 
hotly.  It  is  folly  to  look  (i]>oii  it  in  any  other  light.  It  is  pent  uj),  and,  as  it  is  not 
amen.able  to  tlie  action  of  the  absorJx'iits.  it  must  be  evacuated  as  early  as  possible, 
Iwfore  it  has  caused  auy  serious  structural  evil.  The  incision  need  not,  nny,  must  not, 
be  direct  or  large,  but  subcutatu'ous  and  .small,  and,  wben  this  precaution  is  observed, 
and  the  orifice  is  immediately  closed  to  prevent  the  .idmission  of  air,  nothing  but 
good  can  result  from  it.  A  timid,  cautious  eiuirse  docs  not  answer  here  ;  so  long  as 
the  pus  is  coutined  it  must  keep  up  ]>;iin,  and  injure  the  structures  with  which  it  lies 
iu  contact;  impairing  and  ultimately  destroying  their  vitality,  and  thus  putting  both 
limb  and  life  iu  imminent  peril.  The  0[)ening  is,  of  course,  made  at  a  deitendenl  part, 
and  13  repeaterl  from  lime  to  time  until  the  matter  ceases  to  accumulate,  the  joint 
being  well  supported  in  the  interval  by  the  bandage,  or  by  a  roller  and  adhesive 
strips.  In  some  cases  the  joint  may  be  so  completely  distended  witli  pus  as  to 
demand  imperatively  a  free  fUrect  incision  for  Its  relief. 

The  surgeon  need  not  alwivys  despair  of  etfeeting  a  g^iod  cure  even  after  suppnra- 
t)(Ui  has  taken  I'Inee,  if  the  al)Ove  measures  arc  cautiously  carried  out ;  the  joint 
will  probably  be  slilf,  but  it  .siioiild  be  recollected  that  an  anehylosed  joint  is  always 
better  tlum  no  joint  .at  all,  provided  it  is  ptit  in  a  proper  position  for  future  usefulness. 

When  tiie  (Hsease  has  passed  into  the  chronic  stage,  the  main  rclijince  must  be 
upon  the  steady,  persistent  use  of  the  bHiidage,  the  donehe,  stimidating  lotions,  and 
friction.  The  joint  is  showeretl  twice  a  day,  first  with  hot,  and  immediately  after 
with  cold  water,  when,  being  dried,  it  is  thoroughly  rubbed  with  sume  embrocation, 
or  painted  with  a  weak  solution  of  iodine,  and  |>iit  up  in  a  roller,  extending  from  the 
distal  portion  of  the  litub.  Passive  motion  is  in.stiluted,  and  steailily  contintied  so 
as  to  make  gentle  and  equable  friction  upon  every  part,  until  there  is  complete 
restoration  of  the  functions  of  the  joint.  Gentle  exercise  must  be  taken  upon  crutches 
in  the  open  air;  and  for  a  good  while  the  limb  mnst  not  he  permitted  to  sustain  the 
full  weight  of  the  body.  In  some  cases  the  joint  nmy  be  Jidvantngeously  strn[jped 
with  aninioniae  and  niereurtal  [ilaster,  ora  plaster  cunposed  of  opium  and  galbnnum, 
to  promote  tlie  al>sor|iti<Hi  of  effused  fluids,  and  lend  sti|ipr>rt  to  the  wenkened  struc- 
tures. If  the  case  jirove  fibstinate,  the  remaining  symptoms  may  be  scattered  liy 
the  use  of  iodide  of  potnssiimi  with  a  minute  quantity  of  bichloride  of  mercury, 
giv«'n  three  times  a  daj',  and  pushed  to  gentle  ptyalism.     When  anchylosis  is  found 
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to  Ik?  unavoidable,  rII  motion  of  llie  joint  shoiiiil  be  {iroliibitcd,  and  the  limb  placed 
in  tlie  position  iu  wliiclj  it  i^  most  desirRblc  it  sbould  be  iii  ibnt  event. 

I  imve  said  nottiiuj^  liere  of  coiinter-initntion  by  tartar  emetic  puslulatlon,  resii-a- 
tion  with  croton  oil,  and  the  use  ol'  isi»uc»,  the  setou,  and  tLe  inoxu ;  because,  aJtljougb 
sometimes  servieeaijio,  these  means  seldom  aflbrd  tlie  relief  that  has  been  »<»  gi-iie- 
rally  ascribed   to   them.     1   have  cert!»iidy  not,  in  my  own  practice,  found  Ihciu  (.f 
much  advaiitai^e,  whih.*  occasionally  I  have  thought  they  had  actc<l  <Wcidc<lly  pivju 
diciallj".     rnstulaliiiij  with   tartar  emetic  is  not  only  extremely  painful,  but  it  im 
milretinently,  in  delieate  persons,  creates  nuuhca  and  other  diugreeable  ■ 
dering  its  cuntinnanee  impmper.     The  use  of  croton  oil  is  hardly  less  ol-r 
An  issne  maj'  sometimes  be  established  beneficially  directly  over  the  atlccied  jmut 
witli  the  actual  cautery,  or  the  hot  iron  ma}'  he  drawn  linearly  over  its  snrfaec  nl 
several  |>oint-s,  in  a  vertical   direction.     The  lateral  o|)eratiiin,  however,  is  »Uais 
extremely  painful,  and  seldom  affords  any  comijeusating  advantage.     The  kIoo 
shoutd  never  be  used  in  any  articular  disease. 

In  rheumatic  and  gouty  atfections  of  the  joints  the  most  reliable  reint^y  is  the 
wine  of  the  seed  of  colchicnm.  Its  elUcacy  will  generally  l»e  greatly  incrcawed,  espe- 
cially in  young,  vigorous  subjects,  if  its  exhibition  be  preeede«l  by  an  active  purga- 
tive, atid  the  loss  of  ten,  filteen,or  twenl}'  ounces  of  blood.  The  best  plau  is  to  give 
one  drachm  of  the  wine  every  evening  at  betllime  in  union  with  half  to  Iwo-think 
of  a  grain  of  morphia,  such  a  course  being  far  preferable  to  smaller  doses  freiiucnlly 
repeated.  Thus  administered,  it  rapidly  subdues  morbid  action,  relieving  pain, depu- 
rating the  blood,  and  ex|K'lling  or  neutralizing  the  arthrilic  poison.  When  there  it 
much  arterial  excitement,  as  evinced  by  a  full,  bounding,  and  frequent  state  of  the 
pulse,  the  saturated  tincture  of  aconite  will  come  in  play,  from  three  to  four  drops 
being  given  every  three  hours,  either  alone,  or,  what  is  usually  better,  in  union  with 
a  minute  tpiantity  of  antimony  and  the  sixth  of  a  grain  of  morphia,  in  onler  to 
produce  a  more  powerful  diaphoretic  impression.  In  the  use  of  these  several  arti- 
cles, great  caution  is  needful  that  the  dose  be  not  carried  too  far,  or  the  remedy  co&- 
linuod  too  long,  lest  harm  arise. 

If,  alXor  proper  depletion  has  been  practised,  the  disease  be  found  to  be  unasoftDjr 
rebellious,  calomel  and  opium  may  be  cautiously  em|)loycd,  with  a  view  to  gentle 
ptyalism.  In  this  conditi<Mi  of  the  system  quinine  will  often  be  highly  servieeublts 
espcciHlly  if  it  be  administered  in  large  doses  iu  comhination  with  morphia  or  Dover's 
powder.  The  alkalies,  especially  the  carbonate  of  soda,  taken  in  strong  lemonade, 
are  beneficial  in  neutralizing  the  acid  state  of  the  bloud  and  iu  improving  the  tone 
of  the  stomach. 

As  a  local  application,  nothing  will  be  more  beiiefici.il  than  soap  liniment  with 
laudanum  and  aconite,  well  rnblied  in  twice  a  ilay,  and  retained  constantly  n|>oii  the 
affected  joint  with  a  piece  i>f  flannel,  covered  with  oiled  silk.  This  may  be  bueeeeded, 
if  tlie  disease  is  inclined  to  linger,  by  a  iiy-blister. 

Ill  syphilitic  synovitis,  the  great  remedy,  as  stated  elsewhere,  is  iodide  of  j)otJW' 
slum,  conjoined,  in  obstinate  cases,  with  mercury,  carrietl  to  gentle  ptyalism.  tHher 
means,  both  general  and  Iqcal,  and  such  as  have  already  beeu  adverted  to,  are  not  to 
be  neglected. 


8BCT.  V. — DROPSY  OF  THE  JOINTS. 

Dropsy  is  an  accumulation  of  fluid  in  the  interior  of  an  articnlation,  generally  a 
result  of  eiironic  disease  of  the  synovial  memliratic.  It  is  most  common  in  the  giii- 
illymoir]  joints,  as  the  knee,  elbow,  and  ankle,  e8|H'eially  the  first,  which  sutlers  more 
fnM|ueutly  in  tliis  way  than  any  otlier. 

The  causes  are  both  local  and.  constitutional.  Among  the  former  may  bo  claasmi 
dillirent  kinds  of  accidents,  as  sprains,  blows,  concussion,  dislocation,  and  the  pre- 
sence of  interartieular  concretions,  irritating  the  synovial  membrane,  and  imluciug 
an  inordinate  seeretorj'  action  in  its  vessels.  Severe  and  long-conlinuetl  exercise, 
attended  with  excessive  fatigue  ol  the  joints^  may  also  excite  the  disease. 

The  constitutional  causes  are  not  always  very  obvious.  Very  often  the  disease  is 
associated  with,  or  directly  dependent  upon,  a  rheuraatic  state' of  the  system,  aa  l« 
clearly  evinced  by  the  consentaneous  exi>tence  of  rheumatic  sufTcring  in  other  parts 
of  the  body.  Gout  o<-casiorinlly  produces  a  similar  effect.  In  tertiary  syjihilis,  it  i« 
not  uncommon  to  meet  with  dropsy  iu  several  of  the  joints  simuItaueouHly,  espc 
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cinlly  in  the  knee  ami  elbow,  and  I  believe  that  siifli  an  effect  will  be  more  certainly 
brought  aliotit  if  tlie  indivifluiil  has  been  subjected  to  severe  courses  of  mercury  for 
the  cure  of  the  primaiy  atfcctioti.  When  n  .str(>n;j:  (nedibiwsition  to  the  disease 
exists,  the  slightest  causes  are  generally  sutticieiit  to  call  it  into  action.  In  weak, 
strumous  subjects,  it  is  occa^tionally  a  sequel  of  ty|>hoi(l  IVvcr,  scarlathia,  measles, 
and  smallpox.  Suppression  of  the  cutaneous  persiiiraliun  may  also  induce  it;  and 
in  many  cjises  it  comes  on  without  any  assignidjle  reason. 

The  xi/mptomi  are  generally  well  marked,  the  most  i)romincnt  and  reliable,  in  a 
i^agnostic  point  of  view,  U-ing  a  loss  of  the  natural  contour  of  the  joint,  and  the 
ffltlatenee  of  a  soft,  elastic,  and  irregularly  circumscribed  swelling.  The  skin  ordi- 
narily retains  its  normal  color,  and  the  motion  of  the  articulalimi,  allliough  con- 
siderably impeded,  is  rarel>'  attended  with  much  pain  or  inconvenience.  Tlie  tumor 
affords  distinct  fluctuation,  and  is  most  conspicuous  where  the  ligaments  of  the 
joint  are  loose  and  superlicinl.  In  the  wrist,  f')r  example,  it  is  most  ai>pareut  at  the 
anterior  and  posterior  asjx'cts  of  the  joint-,  in  the  ankle,  in  front  of  the  malleolar 
processes,  a  short  distance  above  the  inste|);  in  the  shoulder,  in  the  space  between 
the  deltoid  and  jx-ctoral  muscles;  in  the  knee,  at  the  sides  of  the  patella.  Jn  tlie 
latter,  where  the  swelling  is  ofti-n  double,  its  shni>e  and  consisti-nco  are  materially 
influenced  by  the  movements  of  the  limb,  being  solU-r  and  more  decidedly  lluctmiting 
in  extension  than  in  flexion.  I'lessiirt'  upon  tlie  tumor  is  seldom  productive  of  iiukIi 
pain;  generally,  indreil,  it  causes  merely  a  little  nucasiness,  or  a  sense  of  tendi-rness. 
in  cases  of  long  standing  llrcre  is  sometimes  considerable  enlargement  of  the  sub- 
cutaneous veins,  but  this  is  uncommon. 

The  progress  of  these  dropsit-nl  affections  is  generally  very  chronic,  many  months 
often  elapsing  before  the  tumor  attains  any  considerable  bulk-  Sonjetimes,  however, 
the  reverse  is  true;  in  the  knee,  in  particular,  frequently  large  collections  occur 
within  a  few  wei^ks.  Their  march  is  usually  most  rapid  in  rhciimalic  and  gouty 
subjects,  and  after  attacks  of  the  cxanthcmatoiis  fevers. 

In  rcgarrl  to  the  diagnosis,  the  history  of  the  disease,  the  change  in  the  contour 
of  the  joint,  tlie  fltiL-tuating  and  indolent  character  of  the  swelling,  and  the  com- 
parative ffecduui  uf  motion  of  the  affected  Ktructurcs,  will  generally  serve  1o 
prevent  error.  Should  tiiere,  however,  be  any  (bmbt  niter  tlie  swelling  1ms  been 
thoroughly  scrutinize<l,  tiie  dilFicidty  may  at  once  be  decided  by  the  insertion  of  a 
ver}'  delicate  needle,  the  nature  of  the  escaping  fluid  being  characteristic. 

The  most  important  jKtthohirjwal  changes  in  this  affection,  especially  in  cases  of 
long  standing,  are  o[tacity  and  thickening  of  the  synovial  membrane,  with  some 
degree  of  vasculariti',  the  vessels  Iteing  spn-ad  over  the  diseased  surface  in  ddicfUe, 
arborescent  lines,  widely  separated  from  each  other.  Occasionally  slight  de|)osits 
or  patches  of  lymph  exist,  giving  the  part  a  rough,  uneven  appear.ancc,  but  this 
is  infrequent.  The  cartilages  and  bones  present  no  t>ercc|itible  changes,  nor  do  the 
muscles  and  other  parts  around  the  joint,  t'xce|it  that  they  arc  more  or  less  dis- 
placed hy  the  dropsical  distension.  When  tlio  accumulation  is  very  great,  the  cap- 
sular ligaments,  pres.sed  upon  in  every  direction,  become  very  much  stretched  and 
attenuated.  Indeed,  i]i  the  worst  loruvs  of  tlie  disease  they  may  lie  so  much  dis- 
tendeil  .is  to  give  way,  thus  allowing  the  fluid  to  diffuse  itself  among  the  surrounding 
striu'tures. 

The  dropsical  fluid  is  generally  of  a  pale,  yellowish,  straw  or  amber  color,  and  of  a 
ropy,  unctuous,  or  sero-oleagiiious  consistence;  sometimes  it  is  turbid,  whey -like,  or 
sanguinolent,  and  intermixed  with  flakes,  shreds,  or  masses  of  lymph.  Its  qutuitily 
is  variable,  depending  upon  the  size  of  the  joint,  the  duration  of  the  case,  sinil  other 
circumstam.K'8.     In  the  knee  it  freqnently  ranges  from  sixteen  to  twenty  ounces. 

The  prognosis  is  always  more  favorable,  other  things  being  equal,  when  the  swell- 
ing is  reeuiit  and  small  ih.an  when  it  is  of  long  Rtaiiding,  large,  and  attended  with 
serious  lesion  of  the  synovi.al  membrane.  In  the  latter  case  the  disease  is  often 
extremely  obstinate,  aud  may  l)eeome  dangerous,  as  it  is  tiabU'  to  be  followed  by 
disorganization  of  tlie  articutar  cartilages  and  bones.    Anchylosis  is  not  uncommon. 

Treatment In  the  treatment  of  tlrttpsy  of  a  joint  it  must  be  borne  in  mind  that 

it  is  not  a  disease,  l>ut,  like  dropsy  cAcrvwhere  else,  merely  a  svniptom  of  disease. 
Hence,  one  of  the  very  first  and  most  im|)ortant  objects  is  to  endeavor  to  remove 
the  lesion  upon  which  the  presence  of  the  fluid  de|iends.  The  question  will,  there- 
fore, necessarily  arise,  in  every  iuslaiice,  what  has  been  the  origin  of  the  affection  ? 
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Has  it  bi'cn  local!  or  ctnistituLionnl  ?     Upon  the  success  with  nliicb  tliis  qaestioii 
answered  will  uiitini}-  (U'petKl  the  success  of  our  reined  Us. 

When  the  atfectioii  is  of  a  purely  Ioc.mI  nature,  as  wIjch  it  is  cftustni  l>y  a  Rprain, 
contusion,  or  other  injury-,  topical  leiiu'dies  alone  will  generally  sufHce  to  eflect  s 
cure,  especially  if  assisted  by  an  oec:i*ional  purge  and  a  ])roj^erly  regulatcil  diet. 
Tlie  means  to  l>c  chiefly  relied  upon  are,  pcrft-ct  quietude  of  the  affectCfJ  joint,  Atimu- 
latiug  embrocations,  and  vesicants.  In  the  milder  forms  of  tlrnpsy,  fricti*«u.H  witij 
iodiuizcd  lotions,  soiip  liniment,  camphorated  spirit,  and  mercurial  unguents  sdilom 
fail  to  make  a  rapid  and  <lccided  impression  upon  the  absorbent  vessels  of  the  joint, 
as  is  shown  by  the  speudy  diminution  of  the  size  and  tension  of  the  swelling.  Tlioy 
should  be  rulibcd  upon  the  whole  of  the  aflected  surface  twice  a  »la_v  writh  the  hun 
baud  until  a  decided  glow  is  produced,  the  parts  being  well  supported  in  the  interril 
with  tile  bandage^  the  compression  thus  derived  jiowerfully  aiding  the  rednctloD  of 
tlie  effused  fluid.  When  it  is  evident,  from  tiie  gradually  decreasing  volume  of  the 
sac,  that  the  absorlieiits  have  been  fairly  aroused,  the  inunctions  may  ofl*n  Iks  ailvao- 
lageously  preceded  by  the  cold  douche,  or  by  the  hot  and  cold,  applied  in  imiQediAto 
succession. 

Wlien  there  is  evidence  of  incited  action,  as  when  the  surface  is  hot  and  lender, 
refrigerating  lotions,  consisting  fcimply  of  cold  water,  or  of  water  ini|)re$jualcd  wilh 
acetate  of  lead  aii<l  opium,  must  be  employed;  for  so  long  as  the  capillary  ve>»«ri« 
are  bi  a  state  of  irritation,  little  lienelit  can  be  expected  from  sorbefacients,  property 
BO  called,     liven  leeching  anil  brisli  purgation  may  then  be  necessary. 

In  obstinate  cases  there  is  no  topical  remedy  at  all  comparable  to  a  Winter,  wtll 
sprinkled  with  morphia,  and  left  on  until  the  epidermis  is  thoroughh*  raised.  The 
discliurge  is  promoted  by  emollient  dressings,  and  the  blister  is  reapplied  as  soon  as 
the  surface  is  partially  cicatrized.  This  method  is  much  more  salutarj'  than  that  of 
ko<'|)ing  open  the  soa-e  by  me^uis  of  irritating  salves,  as  it  exerts  a  more  direct  efliect 
upon  tUe  absorbent  vessels,  ami  is  at  the  same  time  much  less  painful. 

Pustulation  with  tartar  emetic  ointment  and  croton  oil,  so  much  vaunted  by  sotnr 
practitioners,  is  generally  hurtful ;  and  as  to  issues  and  setons,  their  employmeat  is 
never  iudicaled,  as  the  objwt  may  always  be  attained  by  milder  means. 

When  the  affection  is  of  a  rheumatic,  gouty,  syphilitic,  or  strumous  origin,  coIcUi- 
cnni,  mercnry,  iodide  of  potiissium,  and  kindred  ailiclcs,  are  the  means  chiefly  to  be 
relied  ni)on.  When  the  dropsy  is  symptomatic  of  fever,  or  some  of  the  »'ruptiTe 
diseases,  it  often  disn[)pe:irs  spontaneously,  ;\s  the  patient  improves  in  health  and 
vigor,  or  readily  yields  to  mild  measures,  particularly  tonics,  and  change  of  air. 
Onliiiary  hydragogue  medicines  aflford  little,  if  au}-,  relief  in  this  aflection  in  aojr 
of  its  forms. 

As  the  ji»int  will  necossaril)'  remain  weak  for  a  long  time  after  the  removal  of  the 

fluid,  it  bhuuld  be  well  supported  with  a  laced-cap,  tig.  52(i,  or  a  suitable  bandagK, 

and  kept  cool  by  Ireqneiit  ablutions  with  alcohol  and  water.     Fatigue 

Pig.  020.        mu!it,  of  course,  Ix.'  avoided. 

Finally,  when  tlie  disease  is  unusnally  obstinate,  relief  sbotdd  be 
_^^^        attempted  by  evacuation  of  the  fluid  by  subcutaneous  puncture,  per- 

rvTi'^JT        formed  either  with  a  delicate  trocar  or  liistoiiry,  inscrtcil  in  such  a 

j(_|Tjl         manner  as  to  make  a  valve-like  opening,  which  should  immediately  \m 

'  'a  closed  with  collodion,  a  compress,  and  bandage,  to  prevent  the  entrance 
of  air.  The  instrument  should  be  introduced  at  the  most  superficial 
and  dependent  portion  of  the  swelling,  at  least  two  inches  from  it* 
boundaries,  its  jjoint  being  carried  along  the  cellular  tissue  until  it  reaches  the  sac, 
which  is  then  pr<)]K'rly  pierced.  Thus  performed,  no  possible  injury  can  result  frooi 
the  opej-ation,  while,  by  removing  the  fluid,  over  which  the  absorbents  have  no  longer 
any  control,  it  affords  the  onl)*  chance  of  relief.  For  some  days  after  the  operation 
the  limb  is  kept  perfectly  quiet,  light  diet  is  enjoined,  and  every  j)recaution  i»  lak^u 
to  prevent  inflammation.  Reaccumulation  is  guarded  against  by  the  means  alreiulf 
iudicatetl. 

I  have  not  been  so  bold  as  to  use  injections  for  the  permanent  cure  of  this  afTection, 
convinced  that  the  i)ractice  must  be  fraugiit  with  danger.  The  article  recommended 
for  this  purpose,  by  Bonnet,  Velpeau,  and  others,  is  tincture  of  iodine,  dibiled  with 
two,  three,  or  four  parts  of  water,  introduced  subcutaneonsly  with  a  syringe,  to  the 
amount  of  several  ounces,  and  retained  for  a  few  minutes,  the  joint  Ix-ing  pn^sawl 
slightly  during  its  sojouru,  in  order  to  bring  the  solution  fully  in  contact  with  the 
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discaserl  sac.  It  is  then  perniiltwl  lo  flow  off  sjjontaneoiihly,  when  the  opening  is 
carel'iilly  closed,  and  the  rase  tii-aled  iif^jon  fiencnil  antiirhlouisMc  [irinciples. 

OF  llie  sal'ely,  and,  cotiwniiciitl3',  Ihi;  propiioty  of  this  ojteration,  prent   i!oHl>t  is  I 

enltrtainud  by  maiiA'  iirnctiLioiK*r.s,  and,  I  think,  justly  su;  for,  nithoufrh  U  has 
unquostiouahl^-  succeedtHl  in  aorau  cases,  yet  it  is  etitiiilly  cfitain  that  in  othcm  it 
lia&  b«cu  followed  by  bucb  a  degree  of  iufluuiniation  as  to  iinijuiil  botli  limb  aiid  life. 

BECT.  VI. — MOVABLE  BODIES  WITUIN  THE  JOINTS. 

Various  kinds  of  bodies,  mostly  movable,  but  sometimtg  adherent,  are  linblo  to 
form  in  the  cavity  of  the  joints,  where,  interferinij;  with  the  fiinetiona  oftlie  oppowing 
surfaces,  the^'  become  a  sonree  of  much  annoyauce,  and  sometimes  even  of  intense 
snflering.  Ambrose  Pari?,  in  loiiS,  seems  to  have  been  the  tirst  to  call  attention  to 
them.     They  are  divisible  into  several  classes,  differing  materially  in  their  structure. 

1.  Those  bodies,  usually  known  under  the  natue  of  i»Urar(irnlar  caitilaries,  or 
osseoiist  concretions,  have  been  met  with  in  variims  joints,  ](articn!arly  in  those  of 
the  kuee,  oll>ow,  wrist,  and  jaw,  the  firt>t,  however,  being  :ipt)art'iitly  their  favorite 
seat,  for  it  is  there  that  they  occur  most  l'requen"tly,  and  that  tliey  attain  their 
greatest  bulk-  The  orbieulur  joints  rarely  sutler  from  them;  a  circumstance  which 
does  not  admit  of  easy  exphimition,  atilitnigh  it  may  be  assumed  that  it  depends 
mainly  ui)on  the  conforuiatiun  of  the  articular  surfaces  o]i()osing  their  <levelopmeut 
in  the  one  case,  and  favoring  it  in  tfui  other.  It  is  dilllcult  to  determine  why  the 
tibio-femoral  articulation  should  snller  so  much  more  frequently  in  this  way  than 
any  other  joints  of  its  class,  unless  the  fact  be  attributable  to  its  larsrer  size  and  its 
greater  lisCbility  to  all  kinds  of  injury  calculated  to  excite  iuUammation  in  its  liidng 
membrane. 

The  size,  number,  form,  color,  consistence,  and  structure  of  these  bodies  are  liaWe 
to  much  diveisity.  In  tljc  knee,  they  sometimes  acquire  tlie  rlimeusions  of  the 
patella,  or  of  a  ben's  egg.  Their  iiund)er  is  genersdiy  in  an  inverse  ratio  to  their 
volunje.  When  very  large  there  is  ol'teii  only  one,  whereas  under  oi»posite  circum- 
stances there  may  l>e  several  dozens.  In  ouo  case,  as  many  as  sixty  were  found. 
The  largest  nnmber  I  have  ever  known  to  be  removed  from  nue  joint  was  thirty-eight, 
varying  from  the  volume  of  a  pea  to  that  of  a  pullet's  egg.  They  arc,  tor  the  most 
part,  of  a  whitish,  gr.'iyish,  or  pale  straw  color;  while  their  consistence,  like  their 
structure,  ranges  from  that  of  flbro-cartiLige  to  that  of  Ijouc,  with  every  ]>os9ihle 
intermediate  gradation.  Their  shape  is  generally  very  much  moililied  by  that  of  the 
joint  ill  which  they  are  developed.  Thus,  in  the  kuee  they  are  often,  if,  imiccd,  not 
commonly,  of  an  irregularly  flattened  fi<i;ure,  not  unlike  that  of  the  patella,  or  they 
resendjle  a  disk,  convex  on  one  side,  ami  concave  on  the  other,  in  coidVurnity  with 
the  outline  of  the  condyles  of  the  femur  and  tlie  head  of  the  tibia.  In  many  cases, 
again,  even  in  tlie  knee,  they  are  of  a  lenticular,  ronnde«l,  or  ovoidal  siuipe.  Con- 
sisting usually  of  a  fiinglo  mass,  they  are  sometimes  nnnked  off  into  several  lobules, 
connected  logetiier  by  coudeiised  eellular  substance.  Their  surface  nmy  be  perfectly 
smooth,  or  partly  smooth  and  [lartly  rough. 

The  stnu;ture  of  these  bodies  varies.  In  their  earlier  stages  it  is  generally  fibrous, 
but  as  they  advance  in  ag(-  they  assume  the  character  of  cartilage,  aud  ultimately 
that  of  osseous  matter.  The  process  of  conversion  from  cartilage  to  bone  is  gener- 
ally very  gradual,  and  almost  always  begins  in  the  centre  of  the  conoetion,  altiiough 
occasionally  it  occurs  siiinuttaneonsly  both  at  the  centre  and  at  the  periphery,  or 
first  at  the  surface  and  afterwards  in  the  interior.  When  several  such  bodies  coexist, 
they  often  exhibit  material  differences  in  their  development;  some  being  com[iai'a- 
tively  soft,  evidently  from  their  cartilaginous  nature,  and  others  very  hard  and 
osseous. 

The  iramediato  cause  of  these  formations  is  chronio  inflammation,  leading  to  the 
development  of  neo])lasras  upon  the  fringes  of  the  synovial  membrane,  or  to  the 
aLiiormal  proliferation  of  the  articular  cartilage,  thus  giving  rise  to  what  is  deiion)i- 
nated  ecchondrosis.  The  harder  varieties,  the  real  osteophytes,  as  they  nniy  be 
callc<l,  have  their  origin  either  in  the  periosteum  immediately  beneath  the  synovia! 
membrane,  or  near  ttie  border  of  the  articular  cartilaije,  from  which  they  are  gradu- 
ally detached,  and  thrust  into  the  affected  joint.  Unalh-,  tliere  are  oases  in  which, 
as  wns  shown  bv  the  late  Mr.  Teale,  of  Leeds,  tiiese  formations  are  actual  fragments 
of  articular  cartilage,  separated  by  a  slow  process  of  exfoliation  consequent  upoa 
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external  viok'iice.  The  fact,  tliut  llic  marc  ordinary  forms  of  these  bodies  are  sosoep- 
tible  of  varioiia  trausforinations  shows  that  they  have  nn  approprinte  circulation, 
and  also  that  this  circulation  coutimit's  in  force  long  after  they  lose  their  atlacbtocDt 
At  what  period  these  hodies  become  loose,  or  floating,  is  uot  detertnined.  The  cir- 
cunistanoe  probably  depentls  very  roncli  upon  the  amoinit  of  friction  to  which  Ihcyy 
arc  subjected  in  Iba  different  movements  of  the  articulation.  Aiiotiier  cause  which 
doubtless  contributes  to  tiicir  dctiiehnient  is  tiie  atrophy  which  their  vessels  exjHri- 
ence  after  their  development  has  reached  the  osseous  or  cartilagino-osst-ous  putni. 
Their  primitive  connection  is  usually  effected  through  the  medium  of  a  sJiort,  norrnw 
pedicle. 

The  size  and  shape  of  tlicse  bodies  nre  well  represented  in  fig.  527,  from  a  drawing 
of  several  in  a  collection  of  thiity-eigiil,  for  which  I  am  indebted  t-o  Dr.  John  T. 
Berr}',  of  Kcnlncky,  who  removed  thcui,  without  any  untoward  occurrence,  from  the 
knee  of  a  colored  man,  upwards  of  thirty-five  years  of  age.  When  quite  y^ung,  be 
reeeivetl  a  slight  injury  upon  the  joint,  which,  though  not  painful,  was  hoou  followfd 
1)3'  considerable  enlargement.  Two  yeais  prior  to  the  oi»eration  performetl  for  lii« 
relief,  lie  perceived  a  small,  round,  movable  tumor  immediately  above  the  extt-rnil 
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condyle,  which  was  followed  in  about  twelve  months 
by  two  others  just  above  the  inner  part  of  the  knee. 
These  swellings  gave  him  but  little  trouble,  with  the 
exception  of  some  stiffness  in  the  articulation.  Occa- 
sionally, however,  tlie  external  one  changed  its  posi- 
tion, sli[i[)ing    round   to  tlie    anterior  surface  of  the 

thigh,  above  the  (ijitellii,  where  it  inlerferetl  so  much  with  his  progression  that  the 
mail  was  imnieiliitely  obliged  to  sit  down,  and  push  it  back  to  its  original  position. 
An  incision  being  made  into  the  external  tumor,  the  concretions  were  readily  ex- 
tracted, having  all  l>een  contained  in  one  sac,  of  a  dense,  firm  consistence,  which 
occupied  the  lower  part  of  the  front  of  the  thigh,  and  communicated  with  the  ca^nty 
of  the  joint.  There  were  thirty-eight  altogether,  from  the  volume  of  a  jH^a  to  that 
of  a  pullet's  Qgs^,  of  a  whitish,  glistening  appearance,  rough  or  pitted  on  the  snrfacf, 
and  of  various  configurations,  as  spherical,  oval,  lobulated,  or  angular.  Fig.  528 
exhibits  several  bodies  of  Ibis  kind  as  they  lie  in  the  joint  attached  to  the  synovinl 
nuMulirane,  from  a  specimen  in  my  collection. 

The  >ii/mptoms  dechirative  of  the  jjresence  of  interarticular  bodies  nre  often  no 
well  marked  as  to  reufler  it  impossible  to  be  deceived  by  them.  This  is  particuhrly 
true  when  they  occur  in  the  knee.  There  are,  however,  on  the  other  hand,  ci.'jcs 
where  the  naturi-  of  the  disorder  is  so  obscure  as  to  elude,  at  least  for  a  time,  the 
most  careful  4'xamina1ion.  The  intruder,  if  large,  genernlly  causes  hut  little  pain, 
whereas,  if  it  be  smnll,  and  floating,  it  is  very  liable  to  be  wedged  in  between  the 
nrticular  surfaces,  and  so  occasion  severe  suffering,  followerl,  if  the  accident  Ijc  fre- 
quently repeated,  by  violent  synovitis.  When,  for  example,  the  interarticular  sub- 
stance gets  liehind  the  patella,  as  the  patient  is  standing  or  walking,  he  is  often 
suddenly  seized  with  violent  pain,  which  instantly  compels  hira  to  sit  down,  iu 
order  to  save  himself  from  fidling.  In  the  night,  his  sleeji  is  liable  to  be  disturU-d 
by  any  inadvertent  movement  of  the  limb  that  may  favor  displacement  of  the  con- 
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cretion ;  and  when  the  disease  has  existed  for  a  long  time,  and  is  attended  with 
much  relaxation  of  the  ligaments,  any  accident  of  the  kind,  however  trivial,  is  almost 
sure  to  produce  excruciating  agony,  often  attended  with  syncope. 

When  the  extraneous  substance  slips  about  habitually,  it  is  sure  not  only  to  create 
pain,  keeping  the  joint  constantly  tender  and  uncomfortable,  but  also  enlargement, 
both  by  interstitial  deposits  in  the  surrounding  structures  and  by  increase  of  synovial 
fluid.  The  intumescence,  however,  is  rarely  so  great  as  to  prevent  the  surgeon  from 
feeling  the  concretion,  or  pushing  it  about  from  one  point  to  another.  In  the  knee, 
it  generally  forms  a  marked  projection  on  the  side  of  the  patella,  more  frequently  on 
the  external  tliau  the  internal,  its  outline  being  distinguishable  both  by  the  sight 
and  touch.  Cases  occur  in  which,  retreating  to  a  i>articular  part  of  the  joint,  it 
remains  comparatively  harmless,  until  it  leaves  its  lurking-place  and  goes  to  some 
other,  thus  causing  a  renewal  of  all  the  former  trouble.  As  the  affection  progresses, 
the  joint  becomes  more  and  more  tender,  swollen,  and  feeble ;  the  synovial  mem- 
brane, constantly  fretted  by  the  friction  of  the  concretion,  pours  out  an  additional 
quantity  of  its  appropriate  secretion ;  the  ligaments  become  greatly  relaxed,  and  the 
patient,  at  flrst  merely  limping,  is  at  length  rendered  permanently  lame  and  helpless. 

The  most  imi)ortant  diagnostic  signs  are,  the  suddenness  witii  which  the  joint  is 
deprived  of  its  use,  the  severity  of  the  concomitant  pain,  the  ability  of  the  surgeon 
to  feel,  see,  and  push  about  tlie  concretion,  and  the  facility  with  which  the  patient 
can  generally  relieve  himself  by  his  own  efforts.  The  chronic  nature  of  the  disease, 
the  absence  of  external  injury,  and  the  frequent  recurrence  of  the  symptoms  from 
the  most  trivial  circumstances,  afford  important  collateral  evidence  of  the  character 
of  the  affection. 

Although  the  complaint  under  consideration  is  not  generally  dangerous,  yet,  as  it 
often  materially  interferes  with  the  movements  of  the  joints  in  which  it  occurs,  and 
does  not  admit  of  permanent  relief,  except  by  a  surgical  operation,  which  is  itself 
always  hazardous,  we  cannot  be  too  cautious  in  forming  our  prognosis.  The  removal 
of  the  concretion,  unless  very  small  and  soft,  by  absorption,  is  impossible. 

Treatment. — The  treatment  is  palliative  and  radical.  So  long  as  the  concretion 
remains  quiet,  or  does  not  occasion  any  material  inconvenience,  or  serious  embar- 
rassment in  the  functions  of  the  joint,  the  most  judicious  plan  is  to  let  it  alone,  care 
being  taken  to  support  the  parts  with  a  laccd-cap,  or  some  other  suitable  contrivance, 
to  prevent  the  substance  from  slipping  about,  and  thus  doing  harm.  The  relief  thus 
afforded,  however,  is  generally  very  transient,  and,  therefore,  other  and  more  efficient 
measures  must  be  adopted. 

Two  procedures  are  in  vogue  for  the  removal  of  loose  cartilages  of  the  joints,  the 
one  being  known  as  the  operation  by  the  direct  incision,  and  the  other,  devised  almost 
simultaneously  by  Goyrand  and  Synie,  as  the  subcutaneous  method.  Concerning 
the  comparative  safct}'  of  these  two  expedients  various  opinions  have  been  expressed  ; 
but  it  is  now  well  ascertained  that  the  preponderance  is  decidedly  in  favor  of  the 
new  operation,  or  the  indirect  method,  while  the  other  furnishes  a  greater  number 
of  cures.  Thus,  of  216  cases  collected  hy  Dr.  Hugo  M.  Benndorf,  of  Leipzig,  in 
1868,  in  which  the  direct  incision  was  practised,  143  recovered  without  any  accidents, 
41  ended  fatally,  and  32  were  followed  by  bad  symptoms.  Of  50  cases  treated  sub- 
cutaneously,  2^  were  cured,  5  perished,  5  had  bad  s\raptoms,  and  in  12  the  operation 
was  not  completed.  It  will  thus  be  perceived  that  the  direct  method  furnishes  81 
per  cent,  of  cures,  against  66  of  the  subcutaneous,  with  19  per  cent,  of  fatal  issues 
for  the  former,  and  10  per  cent,  for  the  latter.  The  statistics,  brought  together  by 
Hippolyte  Larrey,  in  1861,  attest  the  same  fact.  Of  167  cases,  129  were  by  the  direct 
incision,  and  of  these  96  were  cured,  5  failed,  and  28  died.  Of  38  cases  treated  sub- 
cutaneously,  19  recovered,  14  failed,  and  5  terminated  fatally.  Mr.  Square,  of  Ply- 
mouth, England,  had,  up  to  1871,  operated  successfidly  in  24  cases  by  the  indirect 
method.  In  the  time  of  Benjamin  Bell,  of  Edinburgh,  extraction  of  these  concre- 
tions was  regarded  as  such  a  dangerous  procedure  that  that  eminent  surgeon  strongly 
recommended  amputation  as  far  preferable. 

One  of  tlie  great  objections  to  tlie  subcutaneous  operation  is  the  difficulty  of  fixing 
the  floating  cartilage  in  a  position  favorable  to  its  easy  and  successful  extraction. 
In  this  respect,  the  direct  method  possesses  a  decided  advantage.  Apart  from  this 
consideration,  experience  has  shown  that  the  subcutaneous  operation,  however  well 
perCormed,  is  occasionally  followed  by  high  inflammation,  imperilling  both  limb  and 
life.     It,  nevertheless,  1  conceive,  generally  merits  the  preference.     Before  either 
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0))cr{ition  of  so  linznrdoiis  a  character  is  uiKlertnken  the  patient  should  be  subjected 
to  It  must  rigid  courst'  of  tiuatnit-nt,  consisling  of  pt-rfect  rest  of  the  anVcted  joiiil, 
with  light  diut,  aiui  an  oceaiiiouul  laxative,  exteuding  over  the  better  part  of  a  fort- 
niglit. 

The  Bubciitaneous  section  of  the  knee  will  serve  as  a  type  of  the  operation  nimn 
the  other  joints.  The  limb  being  extended  upon  a  table,  tlie  foreign  botly  is  brou^'tii 
to  the  up[)er  and  onler  side  of  the  palelln,  beneath  tlie  large  exlerual  muscle,  where 
it  is  to  be  secnri'l}"  held  \iy  an  assistanl,  eitlier  wild  the  fingers  or  with  an  acupunc- 
ture needle,  while  the  surgeon  intnidiiees  a  long,  narrow  bistoury,  from  al>OTc  dorn- 
wards,  uito  the  synovinl  poiich,  wliitli  is  then  freely  divided,  so  as  to  jx-rmit  the  con- 
cretion to  be  pushed  thr<»ugh  the  o]ieiii]ig  into  the  snbcutaneouH  cellular  tiasue,  or 
among  the  Btriietures' exterior  to  the  joint,  entirely  U-yond  the  serons  lining.  Tlie 
puncture  is  covered  with  collodion,  and  a  compress  is  gently  b<Hind  upon  the  knee, 
between  it  and  the  concretion,  the  object  being  to  jironiotc  speedy-  union  of  the 
edges  of  the  articular  wound.  The  limb  is  kept  perfectly  at  rest,  free  use  being  made 
of  cold  water-dre.s>ing  and  other  antiphlogisties.  When  the  inner  wound  is  bealpH, 
the  extraneous  substance  may  be  removed  by  simple  incision;  or,  if  not  in  a  comij- 
tiou  to  cause  inconvenietice,  it  may  be  allowed  to  remain  in  its  new  position,  «b«i« 
it  will  soon  become  imbc<lded  in  plastic  material,  and  bo  prove  comparatively  hjim»- 
lesii.     In  some  cases,  iiuleed,  it  is  speedily  absorbed. 

In  the  direct  o|H.'ralion,  the  wounil  should  immediately  be  dosed  with  the  greatest 
possible  care,  with  a  view  to  the  edeclnal  esthision  of  the  air,  the  grejit  danger  after 
such  a  prcK-edure.  If  the  coocivtion  be  still  attached,  severance  ohonld  be  elTccled 
with  the  knife  or  scissors,  any  pulling  with  the  forceps  being  inadmissible.  The  re- 
markable tolerance,  even  of  the  largest  joints,  alter  free  incision  practised  for  siuli 
a  purpose,  is  well  shown  in  the  case  of  Dr.  Berry,  above  referred  to.  in  which  thirty- 
eight  concretions,  some  of  them  of  large  size,  were  extracted  from  the  knee  at  one 
operation,  without  a  solitary  had  symptom. 

The  after-treatment,  in  both  methods,  must  be  conducted  upon  the  same  genend 
principles.  Dudug  the  first  eight  or  ten  days  the  system  should  l>e  steadily  kept  under 
the  full  influence  of  opium,  the  diet  should  be  very  light  and  simple,  and  the  atlectrd 
jiiiut  should  lie  [>l.iicd  in  the  most  easy  and  comCortal'le  position,  free  use  being 
made  of  leeches,  vesicants,  and  lotions  of  lead  anol  laudanum  in  the  event  of  inordi- 
nate action,  if  matter  form,  speedy  vent  should  be  afforded.  Amputation  or  reseo 
tion  may  be  necessary  when,  after  an  attempt  has  Ix'cn  made  to  save  the  juiiil,  life 
is  assailed  by  hectic  irritation,  pyemia,  or  gangrene  of  the  limb. 

It  has  been  [troposed,  in  cases  <if  loose  articular  concretions,  bj'  tlifferent  snrgeons, 
more  especially  by  IHefl'cubach,  Wolf,  Jobert,  Dumonlin,  and  Leroy  «rEtiolle8,  U» 
(ix  the  otfending  substance  iu  a  harmless  portion  of  the  joint  by  means  of  ilerl 
pins,  serreliijes,  or  subcutaneous  ligatures,  until  it  has  formed  firm  adhesions  iu  its 
new  situation.  The  procedure,  however,  has  not  met  with  much  favor,  as  it  is  n«l 
only  diflicult  of  execution,  but  sometimes  even  dangerous,  several  instances  having; 
been  recorded  in  which  it  was  followed  by  violent  inllammatiou  and  even  copious 
suppuration. 

2.  The  movable  joints  are  occasionally  the  seat  of  gouljf  concrcUons,  which,  from 
their  color  and  consistence,  have  received  the  name  of  chalk-stones,  The}'  are  com- 
posed of  i3rate  of  soda,  a  peculiar  fatty  matter,  [ihosphate  and  carbonate  of  lime, 
find  a  minute  quantity  of  carlH)nate  of  magnesia.  In  jin  old  man,  whom  1  examiuiil 
some  years  ago,  i  found  these  concretions  in  nearly  all  the  principal  joiuts  of  the 
body,  in  small  amorphous  masses  of  a  whitish  color,  and  of  a  solt,  unctuous 
consistence.  Sometimes  these  concretions  are  perfectly  smooth  anil  round ;  roore 
commonly,  however,  they  are  rough  and  irregular,  grooved  or  uodulat/t^d.  They  are 
generally  small,  but  have  been  observed  of  the  volume  of  an  egg.  Their  origin  it 
always  connected  with  a  gouty  diathesis. 

The  trrntmcnl  of  this  form  of  concretion  is  chiefly  constitutional,  directed  to  the 
removal  of  the  gouty  diathesis,  with  which  its  origin  is  so  intimately  asj'ocialt'd, 
Colchicum  and  aconite,  with  an  occasional  mercurial  purge  and  free  use  of  leraon- 
juice,  constitute  the  chief  rcme<lies.  For  a  long  time,  means  shonld  be  employed  to 
depurate  the  blood,  and  to  keep  np  a  healthy  state  of  the  digestive  organs,  with  aa 
active  condition  of  the  renal  secretion.  If  the  joint  ulcerate,  or  threaten  to  do  »o, 
extrusion  should  be  etTecteil ;  in  the  former  case  l»y  direct  incision,  in  the  latter  by 
the  (subcutaneous  method. 
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3.  The  synovial  lutujlinine  is  oociisifiunlly  tlic  scat  of  fibrous  tumors.  Tliey  ori-tir 
in  iliffcreut  joints,  Imt  iiriiifiimlly  in  tbat  ol'  the  kuee,  where  several  sotnctitncs  i-xist 
together,  varying  from  the  vulnuie  of  a  bcnti  to  that  of  a  large  almond.  On  one 
CK-casiou,  I  removc<!  a  growth  of  this  tlescription  fully  as  large  as  a  |)nUet*s  egg.  It 
was  of  an  elongaltnl,  (laltenod,  pyriforin  sliape,  ami  vrns  iiltached,  l«v  ii  hhort,  narrow 
f>€(1icle,  to  the  npper  and  anterior  part  of  the  inner  condyli-.  The  patient,  a  ninii  of 
Iwenty-seven,  hail  lultoretl  niuler  synovial  irritation  for  many  years,  attended  with 
partial  anchylosis,  and  niiali  pain  and  tenderness,  whieli  were  always  aggravated 
upon  the  slightest  exertion.  A  stiheutaneons  incision  heing  tnade  into  the  .'irtieula- 
tioD,  the  tumor  was  dctaehcd  hy  a  few  tnms  of  the  point  of  the  knife,  and  imnn-di- 
ately  extracted  with  a.  very  delicate,  slender  pair  of  forceps.  The  wound,  closed 
with  collodion,  healed  by  the  fii"st  intention,  no  untoward  syni|»tom  occnrring,  as  far 
as  the  joint  was  concerned.  Some  erysipelas,  however,  ajipeuretl  npori  the  skin,  and 
a  week  afterwards  a  large  abscess  formed  at  the  inner  and  middle  |>art  of  the  thigh, 
wliich  woniewhnt  retarded  recovery.  Another  tumor,  doultlless  of  a  Bimilar  nature, 
was  founil  occupying  the  deeper  portion  of  the  joint,  Imt,  dreading  further  inter- 
ference, it  was  thought  best  not  tc>  meddle  willi  it.  Tin?  functions  of  the  knee  were 
uiueh  improved  by  the  operation. 

The  tumor,  after  ablation,  was  fomid  to  be  of  a  pnle  greenish  color,  extreinely  llrm 
and  tough  in  cotisisteuee,  smooth,  glistening,  and  somewhat  vasculur  on  the  surface, 
and  of  a  distinctly  llbrous  strnctui'e. 

4.  There  is  a  curious  gmwth  of  the  synovinl  raembrnne,  1o  which,  from  the  pecu- 
liarity of  its  appearanee,  the  terui  Jiinlit'tah'tl  has  been  applied.  It  is  chielly  olmervi-d 
in  the  large  joints,  a.<*  in  tliose  of  the  knee  and  hip,  and  cousists  of  innnnKrabh-  little 
btMlies  uf  all  sizes,  from  a  millet  seed  up  to  that  of  a  pea,  of  n  pate  yellowish  or 
whitish  color,  and  bearing  n  very  close  resemblance  to  the  epiploic  a|ipendages  of 
the  large  intestine.  Of  u  smootli,  glistening  appearance,  they  stud  the  free  snrfiicc 
of  the  sjnovial  membrane  in  every  direction,  being  coiuiected  to  it  eitUer  by  a  broad 
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9,  or,  as  is  more  generalU-  the  case,  by  a  narrow,  slender  i>ediclc-  Their  strncture 
is  evidently  of  a  fibro-cellnlar  character,  interspersed  with  fatty  cells,  tlw  whole 
originating  in  a  dejiosit  of  plastic  matter,  which  a.ssume»  the  peculiar  arrftngcinent 
in  question  ia  consequence  of  the  friction  exertetl  u|>ou  it  by  the  opposing  BurCacvs 
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of  ihe  joint  in  wliicb  Iha  sulistaiKC  is  effused.  Tlie  neeoinpan^ing  cut,  flg.  529, (Iron 
Pirrii',  affords  an  cxcelleul  iilusliatiou  nf  iLis  form  of  morliid  growlli. 
•  The  symptoms  occasioned  I)}-  the  finiliriated  f*3uovial  membrnne  are  allogelher»rf 
a  incclianical  character,  consisting  of  pain  and  tstilfness,  and  of  a  grating  (»«ut«atio& 
«huin<jf  exercise,  along  with  more  oi*  less  swelling  in  and  aronn<l  tlie  joint,  rrr)ui 
inflammatory  deposits.  There  are  no  diagnostic  symptoms,  and  the  treatment  utust, 
lherefi»ro,  Imj  condutacd  npon  general  principles. 

5.  Fibroid  bodies^  of  the  size  ami  sha|ie  c>f  cucuraljor,  Bquasb,  or  melon  soccU,  occa- 
sionally form  in  the  joints,  donbtless  in  the  same  manner  and  from  the  same  cauiaet 
as  the  larger  concretirms.  The  annexed  cut,  tig.  5^0,  from  I>ruilt,  presents  a  beauti- 
ful illusti'atioQ  of  a  remarkable  case  of  these  peculiar  growtba. 


SECT.  VIl. — TliBERCULOSia  OF  THE  JOINTa 
1.   GENERAL  OBSERVATIONS. 
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Tuberculosis  of  the  joints,  formerly  known  as  white  swelling,  is  an  extrernelj  eonj' 
nuMi  affection.  Uegiiming  either  in  the  areolar  substance  of  the  articular  extremitita 
of  the  hones,  or  iti  tJie  Byn<nial  membrane,  or,  as,  perhaps,  not  unfreiiueutly  bappcoa, 
fiimuilaneously,  or  nearly  fiimultaneously,  in  both  of  these  structures,  it  is  alnxMt 
l)ei  uliar  to  childien  under  ten  years  of  age,  and  generally  pursues  a  chronic  eoiirjc, 
allliough  occasionally  it  proceeds  with  so  much  raj)idity  as  to  entitle  it  to  the  <h«- 
liiiclion  of  an  acute  malady.  However  this  may  be,  it  seldom  stops  until  it  lua 
]>roduced  the  most  ext*'nbive  textural  ravages,  consisting  in  the  destruction,  either 
jiartial  or  complete,  of  the  affected  a.rticulation.  Constitutional  involvemeal  ia 
usually  well  marked,  especially  in  the  latter  stages  of  the  complaint,  when  it  is  also 
not  uncoraraon  to  tliid  serious  lesion  of  some  of  the  internal  viscera,  as  the  lungs, 
spleen,  and  mesenteric  glands.  The  disease,  as  the  name  imports,  is  essentially  of  « 
strumous  nature,  and  can,  therefore,  occur  only  in  persons  of  a  strumous  diathesis. 

The  joints  that  tire  most  prone  to  suffer  from  tnl;erculosis  are  the  movable  ones, 
particularly  the  liiji,  knee,  ankle,  elbow,  and  wrist.  Those  of  the  tarsus  are  also 
remarkably  liahle  to  it.  Sometimes  several  joints  suffer  simultaneously;  and  in- 
stances occur  in  which,  the  di>iease  is,  apparently,  hereditary. 

Etiology. — The  exciting  causes  of  this  alfcction  are  gcuerallj'  very  obscure,  if  iiol 
utterly  inscrutable.  The  surgeon,  it  is  true,  is  often  tohl  that  Ihe  patient,  ])erliap« 
we<;ks  or  months  before  the  apiK-aratice  of  the  characteristic  phenomena,  receivwl 
some  injury,  as  a  blow,  fall,  or  kick,  or  that  the  affected  joint  had  Ix-en  sprained, 
bruised,  or  twisted;  but  sucb  information  is  usually  little  reliable,  or  if  such  au 
occurrence  really  did  take  place,  it,  probahly,  exerted  little,  if  any,  influence  in  de- 
velopiug  the  complaint.  Unless  very  severe,  it  could  no  more  jtrovoke  tuberculosis 
of  u  joint  than  a  similar  injury  of  the  chest  tuberculosis  of  the  lungs,  or  of  the  heswl 
tulterculosis  of  the  arachnoid  rneuibrane. 

KxpoBure  to  cold,  intense  or  protracted^  is  particularly  liable  to  prove  prejudicial 
in  persons  of  feeble  constitution,  with  an  impoverished  state  of  the  blood.  Ilie 
influence  of  this  agency  in  exciting  pulmonary  phthisis  has  long  been  recognizwi. 
Living  in  damp,  uiulerground,  ill-liglited,  and  ill-ventilated  apartments  o|)crate3  in  a 
Hirniliu*  manner.  Simple  suppression  of  tlie  cutaneous  perspiration,  8uddeni3'  induced, 
as  when  au  individual  is  exposed  to  a  strong  current  of  air,  is  also  liable  to  produi* 
the  disease,  e8[>ecially  in  (uic  ])redisposed  to  its  occurrence.  The  use  of  unwholesome 
food,  chronic  disorder  of  the  digestive  apparatus,  imperfect  assimilation,  or  lnnd<v 
fpuite  nutrition,  ])rotracled  courses  of  mercury,  anil  the  exhaustion  consequent  upon 
copious  and  repeated  hemorrhages,  infantile  cholera,  chronic  diarrhu-a,  scnrlatina, 
measles,  smallpox,  typhoid  fever,  and,  in  short,  whatever  has  a  lendencv  to  cnfeeMc 
the  system  and  derange  the  blood,  are  so  many  predisposing  causes  of  the  disease,  if 
they  do  not  actually  call  it  into  activity. 

It  has  fre<iuetilly  been  a.sserled  that  rheumatism  might  induce  this  disease,  bnt  thi« 
is  qiu'stioiiable.  The  fact  is  it  is  not  at  all  probable  that  it  ever  exerts  such  an  influ- 
ence ;  for,  in  the  first  place,  it  is  well  known  flint  tuberculosis  is  exceedingly  uncon*- 
mon  in  rheumatic  subjects,  and,  in  the  second,  that,  when  disease  of  the  joints  shows 
itself  in  persons  of  this  description,  it  is  very  different  from  the  strunious  disorxler 
under  consideration. 
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Persons  of  fair  complexion,  light  li.iir  and  eyes,  »,  delicate  skin,  and  n  languid 
circulation,  with  a  teiKiency  to  eruptions  of  tlie  scalp  aiid  enlargement  of  tlie  lym- 
phatic gland^«,  are  most  li:d)le  to  tuberculosis  of  tlie  joints.  In  many  eases  the 
Btiuraous  diathesis  exists  in  a  marked  degree,  the  tumid  tip  and  lielly,  the  long  eye- 
lashes, the  colli  extremities,  llie  flattened  shape  f»f  llio  Gugers,  nnd  the  tlisordereil 
condition  of  the  digestive  organs,  fttlbrdiug  unuiistaknbleevidetice  of  its  pruseiiee. 

No  one  who  is  in  the  liatiit  of  meeting  with  tids  disease  ean  fail  tn  nidire  the  dif- 
ferent temperaments  of  those  who  are  most  euhjeet  to  its  altatks.  These  are, 
aecordiug  to  my  ol>servatio)is,  the  sanguine  and  tiie  lyni|iliatie,  or  a  comhin:ition  of 
liotij.  In  the  former,  the  characteristics  are,  a  rosy  Iiue  of  tlie  cotintenanee,  a  wi'Il- 
developed  muscular  system,  with  a  tendency,  fretiueutly,  to  a  certain  detjree  of  cndion- 
poiut,  a  vigorous  circulation  of  the  skin,  warm  extremities,  nnd  an  netive  state  of 
the  intellect.  In  the  latter  everything  is  com[iletely  reversed.  The  face  is  pale, 
often  swollen  and  pasty,  the  muscles  arc  soft  ami  flnliby.  the  feet  are  habftnnlly  cofd, 
the  cutaneous  circulation  is  feeble,  the  pii|>ils  are  dilated,  and  the  mind  is  sluggish. 
In  both,  but  more  particularly  in  the  lymphatic,  the  tudly  and  upper  li[t  are  often 
remarknbly  tumid,  and  most  expressive  of  tiic  tubercular  diathesis.  These  two 
varieties  of  lemperameiit,  with  their  moditicntions,  deserve  caref(d  consideration,  as 
they  form  the  basis  of  important  tlicnii|)cutif  indiciitions  in  the  disease  in  question, 

Morhid  Anahnni/  atid  Pathology. — The  morbid  cli.anges  induced  by  tlii.s  disease  vary 
according  to  the  different  stages  of  its  progress,  the  earlier  closely  resembling  those 
of  ordinary  inflammatiori.  The  synovial  meinbrano,  which  is  commonly  first  impli- 
cated in  the  morbid  notion,  alfiHds  eviileiice  of  siiiiht  vasruhuity,  a  few  delicate, 
straggling  vessels,  loaded  with  blood,  being  observal>le  upon  its  surfnee,  with  some 
degree  of  opacity  and  eofteniug.  An  ap]>eiirance  of  thtckening  is  olten  imtmrted  to 
it,  from  the  deposit  of  Iym|ili,  which,  being  fioured  nut,  [terhaps  quite  freely,  soon 
assumes  a  pulpy  consistence  nnd  a  pale  yellowish  or  greenish  color.  Sometimes  it 
is  shreddy,  lomentose,  or  filamentous.  The  articular  cartilage,  if  seriously  involved 
in  the  inflamnmtion,  is  of  a  dull  whitish  or  slightly  grayish  aspect  nnd  somewhat 
thickened,  softened,  and  partially  separateil  from  its  osseous  connections.  The  can- 
cellated structure  of  the  liones  is  abnormrdl^-  vascular,  light,  porous,  humi<l,  and  at 
the  same  time  easily  broken  and  cut.  Not  unfrequentiy  its  cells  are  <listeii<]ed  with 
yellowish  tubercular  matter,  of  a  semisolid,  caseous  consistence;  or,  this  snbstance 
presents  itself  in  the  form  of  distinct  masses,  free  or  encysted,  nnd,  perhn|>a,  not 
larger  than  a  millet  seed.  The  ligaments  usuallj'  suffer  enrly,  being  abnonunlly  red, 
tumeficiJ,  and  sollencd.  The  synovial  fluid  is  generally  increased  in  (ptantity,  but 
rarcl}"  to  any  coiisideraWe  extent. 

As  the  disorder  advances,  the  alterntions  become  more  distinctly  defined,  for, 
as  the  disorganizing  process  is  now  in  full  jilay,  its  devastating  effects  arc  piniidy 
visible  in  every  portion  of  the  joint.  The  lyrajih  increases  in  quantity,  nnd  is  often 
intermixed  with  sero-inirulent  matter,  or  tliick,  greenish-looking  pus.  The  tufts  of 
the  synovial  ujembrane  are  converted  into  soft,  gelatinous,  fungous  granulations, 
which  grndually  cover  the  cartilage,  extend  into  and  finally  destroy  it,  imparting 
to  it  an  ulcerated,  or  worm-eaten,  appearance.  The  bony  structure  is  finally  invaded 
bv  the  granulatious,  rendering  it  very  red,  soft,  carious,  rough,  and  easily  crumbled. 
The  ligaments  exhibit  well-marked  signs  of  inflammation,  l>t'ing  loose  and  sjiongy 
at  one  point,  attenuated  at  another,  and,  perhaps,  thickened  or  hy]iertropliied  at  a 
third.  Tlie  microscopical  appearances  of  ulcerated  cartilage  nnd  carious  l>one,  the 
result  of  changes  wrought  during  the  progress  of  strumous  disease  of  the  joints, 
are  well  shown  in  figs.  .^.Sl  and  532,  from  Barwell. 

The  disease  having  renched  its  acme,  tlie  structures  of  the  joint  are  coni]ilelc]y 
subverted,  witli  hardly-  an^'  trace  of  their  original  apjK'arauces.  Pus  is  now  usually 
seen,  often,  indeed,  in  large  quantity,  with  all  the  qualities  of  strumous  matter. 
Tliis,  however,  is  not  always  the  case;  for,  at  times,  it  is  thick  and  pultaceous, 
caseous,  ichorous,  or  sero-sanguinolcnt.  In  some  instances  it  is  very  thin,  and  aimoftt 
lilack,  evi<lcntly  from  the  effects  of  the  necrosed  condition  of  the  bones. 

if  (lenth  take  place  after  n  process  of  recovery  bus  been  set  up,  the  joint  will  be 
found  to  be  filled  by  a  white,  fibrous,  organized  substance,  the  extremities  of  the  bones 
lieing  anchyloseil,  or  firudy  attached  by  the  new  matter  to  the  surrounding  struc- 
turtjs.  It  is  very  rare  for  u  uew  socket  tn  lie  fttrmed,  and  yet  this  is  not  impossible. 
In  time,  the  artificial  joint  may  admit  of  consid*'rRble  motion,  but,  in  general,  this 
is  extremely  restricted.     Occasionally  an  imperfect  ligament  is  tleveloped  around  the 


VOL.  I. 


-iH 


1058 


DISEASES    AND    INJURIES    OF    JOIXTS. 


CBAr.  II. 


bony  reinnanls,  au<l  tlic  smfnce  of  those  boiij-  remnnnts  may  even  become  slightly 
tip|>e<1  with  c-artilngc.  Finally,  osseous  growths,  short,  irregular,  iind  fiiahle,  sonu- 
times  nvAJio  their  Mpiicarancc  upon  the  bones  in  the  vicinity  of  the  f"Mii'i  .Iimmh^, 
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ODB,  tlie  I  s)  nf  ■  linn  In  ilknm<«lar,  I*  **na  ia  l!i(  Uvw 
rtgbt  coroer  of  tliocat. 

The  bodies  of  Ihorie  wiio  die  of  strumons  disease  of  the  joints  nsunlly  exhibit 
serious  pathological  clianges  in  some  of  the  internal  organs,  as  the  din-Tt  rraull 
of  the  strumous  cachexia,  generally  so  well  marked  in  the  latter  eta_s»C3  of  Itie 
complaint.  The  structures  which,  accordinor  to  my  observation,  are  moet  liable  to 
suffer,  are  the  lungs,  the  spleen,  and  the  mesenteiic  and  pelvic  l3-m|)hatic  gland*, 
which  are  sometimes  comjjletely  crowded  willi  tubercles,  in  various  singes  of  trans- 
formation, llropnical  efl'usions  are  also  sufficiently  common,  especially  iu  lh< 
peritoneal  cavity  and  in  the  lower  extiemities. 

Tutercles  and  cheesy  dejKJsits  of  the  lungs  are  very  common;  they  often  exist  in 
great  nnmiier'*,  especially  in  the  summits  of  these  organs,  and  they  nhvays  exhibit 
the  same  characters  as  in  ordinary  plithisis.  Cavities  sometimes  form,  but  dralli 
usually  oceui's  before  they  attain  any  considerable  magnitude.  The  bronciiial  gb-inds 
generally  participate  in  the  pulmonary  disease,  being  enlarged,  soflcMcd,  and  ttiUr- 
culized.  Occasionally  extensive  adhesions  are  found  between  the  lung  and  roetJil 
pleura,  with  or  without  serous  and  other  effusions.     The  heart  is  seldom  affecte«l. 

The  peritoneum  is  sometimes  extensively  lubercnlized,  and  considerable  quantities 
of  water  are  often  found  in  its  cavity.  In  children,  the  lymphatic  glands  of  lli* 
pelvis  and  mesentery  are  liable  to  snfTor  from  strumous  deposits,  and  similar  cbaupw 
are  occasionally  witnessed  in  the  spleen.  The  liver  is  often  cirrhosed  and  hypertro 
pliied.  Now  and  then  the  glands  of  Pcyer  suffer.  The  pancreas,  stomach,  nnd 
genito-urinary  organs  are  nsually  sound.  The  blood  is  very  thin,  and  deficient  In 
fibrin  and  coloring  matter.  The  lower  extremities,  and  even  the  hands,  face,  and 
genital  organs,  are,  at  times,  anasarcous,  especially  when  the  system  has  been  worn 
out  by  tuberc»ilar  disease  of  different  parts  of  the  body. 

Tutwrculosis  of  a  joint,  as  the  name  correctl^'^  imjilies,  is  essentially  a  Bcrofuloos 
disease;  hut,  like  phthisis,  it  is  a  mere  local  expression  of  a  constitutional  vice. 
Take  away  this  vice,  this  strumous  dyscrasia,  and  in  cither  case  no  local  dlsonJer 
can  arise.  The  existence  of  tubercular  disease  in  an  organ  does  not  ncccsaarih 
imply,  in  that  organ,  the  existence  of  tubercular  deposits.  In  atnmious  corneiti*, 
for  example,  there  is  nothing  of  the  kind,  and  j-et  no  one,  at  all  familiar  with  the 
character  of  that  disease,  would  deny  it  such  a  parentage.  In  certain  aflectloD«i  of 
the  skin  there  is  undonbtedly  scrofulous  action,  without,  so  far  as  can  be  deter 
mined,  any  deposit  of  tubercular  matter.     When  the  disease  begins  in  the  Hynorial 
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membrane  of  the  joints  it  probably  deports  itself  in  the  same  manner  ns  when  it 
invades  the  tunics  of  the  eye;  and  the  same  thing  no  doiibt  occnrs  when  it  takes  its 
rise  in  the  cartilaginous  tissues.  When,  on  the  contrary,  it  commences  in  the 
osseous  structures,  there  is  often,  if,  indeed,  not  generally,  an  actual  tubercular 
deposit,  similar  to  that  which  is  so  frequently  met  with  in  the  short  bones,  as  those 
of  the  spine  and  foot,  and  also  in  the  articular  extremities  of  some  of  the  long  bones, 
independently,  in  the  first  instance,  of  articular  implication. 

Symptomalology, — In  regard  to  the  symptoms  of  this  disease,  they  may,  for  tlie 
sake  of  more  definite  description,  be  divided  into  three  stages,  all  tending  from  bad 
to  worse. 

In  the  first  stage,  the  patient's  suffering  is  generally  very  slight,  being  usually 
referred  to  the  effects  of  cold,  rheumatism,  or  some  slight  external  injury.  The 
chief  complaint  consists  in  some  trivial  pain,  either  in  or  about  the  joint,  not  fixed 
or  stead}',  but  wandering  and  intermittent,  and  liable  to  occasional  exacerbations. 
If  swelling  is  present,  it  is  also  very  insignificant.  The  joint  is  usually  somewhat 
stiff,  and  the  patient  is  easily  fatigued  by  exercise.  The  general  health  is  unim- 
paired, or  only  slightly  implicated. 

By  degrees  these  symptoms  assume  a  more  threatening  character ;  for  the  disease 
has  now  attained  its  second  stage,  as  is  indicated  by  the  changes  wrought  in  the 
affected  structures.  The  pain  is  now  more  severe,  as  well  as  more  localized  and 
deeivsoated,  and  commonly  requires  active  means  for  its  relief.  The  patient  is 
annoye<i  with  spasmodic  twitches,  especially  at  night,  and  the  affected  limb  bcoomcs 
sensibly  wasted  and  flabby.  The  joint  is  the  seat  of  more  or  less  swelling,  attended 
with  marked  deformity  and  fluctuation,  the  result  of  the  presence  of  an  undue 
quantity  of  synovial  fluid,  or  of  this  fluid  and  of  lymph.  The  parts  feel  abnormally 
hot,  and  there  is  commonly  a  peculiar  glossy,  shining  appearance  of  the  skin,  which 
induced  the  older  surgeons  to  call  this  disease  "white  swelling."  There  is  also,  in 
this  stage,  usually  some  degree  of  enlargement  of  the  subcutaneous  veins.  The 
constitutional  symptoms  keep  steady  pace  with  the  local  affection.  The  appetite 
and  sleep  are  disordered,  the  bowels  are  irregular,  and  there  are  occasional  parox^-sms 
of  fever,  with  evidences  of  emaciation  and  general  discomfort. 

In  the  third  stage  of  the  disease,  the  symptoms,  both  local  and  general,  are 
strongly  dcnotive  of  the  horrible  ravages  of  the  morbid  action.  The  joint  and  sur- 
rounding structures  are  swollen  and  enlarged  to  their  utmost,  hot,  tense,  discolored, 
immovable,  exquisitely  tender  and  painful,  distended  with  pus,  or  pus  and  sj'novial 
fluid,  and  freely  fluctuating  under  pressure.  More  or  less  disi)lacement  of  tlie 
articalating  surfaces  generally  exists,  adding  thus  still  further  to  the  deformity. 
The  pent-up  matter,  gradually  approaching  the  skin,  is  at  length  spontaneously 
evacuated,  much  to  the  relief  of  the  part  and  sj-stem,  but  the  resulting  sinuses,  always 
slow  in  healing,  often  continue  for  years,  especially  when  there  is  much  diseased  or 
dead  bone. 

The  constitutional  symptoms  which  accompany  this  stage  arc  those  of  hectic 
irritation.  The  patient,  at  least  for  a  time,  has  regular  vesperal  exacerbations,  the 
face  is  flushed,  the  pulse  is  excited,  the  sleep  is  impaired,  and  the  surface,  during 
the  night,  is  drenched  with  copious  sweats.  Rapid  emaciation  ensues,  the  strength 
declines,  and  the  bowels  are  harassed  with  colliquative  diarrha*a,  Tlius  life  may 
be  gradually  worn  out  by  exhaustion,  or,  the  discharge  diminishing,  reaction  may 
take  place,  followed,  sometimes  even  in  apparently  desperate  cases,  by  ultimate 
recovery. 

Suppuration,  however,  does  not  always  take  place  in  this  stage  of  the  complaint, 
or,  if  it  does,  there  is  either  very  little  matter,  or,  what  there  is,  is  so  soon  absorbed 
as  not  to  pro<luce  any  characteristic  symptoms.  This  is  the  case  occasionally  even 
when  the  greatest  ravages  have  liecn  committed.  Sometimes  the  pus  is  situated 
altogether  externally,  but  this  is  unusual.  In  other  cases,  again,  also  infrequent,  it 
is  formed  both  externally  and  internally.  However  this  may  be,  the  structures  over 
and  around  the  affected  joint  always  participate  in  the  morbid  action,  becoming 
bard,  condensed,  and  enlarged  from  interstitial  deposits. 

The  matter  in  scrofulous  disease  of  the  joints  generally  closely  resembles  the  fluid 
of  a  cold  abscess,  or  the  pus  of  a  pulmonary  cavern,  and  is  often  intermixed  with 
small,  whitish  particles,  not  unlike  grains  of  soft-boiled  rice,  flakes  of  lymph,  small 
clots  of  blood,  and  even  the  d<?bris  of  articular  cartilage,  ligampiitous  tissue,  or  osse- 
ous matter.    When  long  confined,  it  is  sometimes  very  fetid.    Received  into  a  vessel. 
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ami  pennitled  to  stand  Tor  a  wliilc,  it  M'paratcB  into  two  parts,  oiie  at  the  Ittittom, 
Solid  ttiid  gintiular ;  lliu  oilier  mI  the  toii,  Hiijd^and  of  a  pale  wliey-likr  or  oK'agiii<>u> 
U8|M-'ct.  WIk'Ii  :in  absL'Lbs  of  this  kind  has  once  fully  euiptiod  itstdf,  the  bubt^wiuuit 
di>cliaigt'  is  oltun  of  n  gleely  clianifler,  ichorous,  or  tliiii  and  lili>ody» 

The  quautily  ol'  matter  may  be  wvy  .small,  or  so  abundant  as  giailiially  but  mnU 
to  exhaust  Ibe  sysiLm,  At  times  tLe  suppuration  is  almost  fiitircly  sus|ifnded,  jicr- 
liaps,  indeed,  for  several  mouths,  when,  either  biiddenly  or  gradually,  it  reappears, 
and  becomes  an  profuse  as  before.  Once  esitabliiihcd,  it  has  no  ftpectai  limit  as  to  its 
duration,  but  may  last,  with  hardly  any  internHs.siun,  for  years.  Whenever  the  di&t 
charge  is  unusually  protracted,  it  may  be  a-vsuuied  that  there  is  serious  and  obsticitc 
caries  of  the  bony  structure  of  the  juint,  especially  if  it  be  attended  with  the  oica- 
feional  escape  of  gritty  substance. 

rroijnosin. — TuL>erculosis  of  the  joints  is  essentially  a  chronic  disense,  which,  after 
an  indefiuite  period,  terminates  either  in  recovery  or  in  death.  The  recovery  maj 
be  complete,  both  as  it  regards  the  part  and  system,  or,  the  local  actiou  d^!*npflea^ 
ing,  the  joint  ma^*  be  lelt  weak  and  anel»ylosed,  and  the  general  bcaltli  regain  it* 
origiunl  vijj;or;  or,  as  not  unfreipuully  haj)pcns,  particularly  after  the  |»roces3  of  div 
organization  has  commenced,  both  the  articulation  and  the  constitution  may  rewoiu 
for  a  loug  time,  if  not  pernmnently,  in  a  <legraded  and  crippled  condition. 

Much,  as  it  respects  the  result,  will  depend,  in  every  instance,  uiwui  the  st«t« 
of  the  constitution,  the  presence  or  absence  of  complications,  and,  above  all,  the 
duration  of  the  disease.  Age  also  exercises  an  impoitaut  influence,  cldldren  living 
longer,  ami  also  having  a  much  better  chance  of  recovery,  than  young  adults  ami 
middle-age«l  subjects,  in  whom,  esftecially  the  latter,  the  affection  often  proceeds  witli 
eslraoriliiiary  rapidity,  sometitms  ending  fatally  in  a  few  months.  When  the  cun- 
stitution  is  unttirally  feeble,  or  when  it  has  been  rendered  so  by  the  intensity  of  tk 
local  sufferiii<f,  the  probability  c»f  an  unrnvorable  terndnalion  will  be  much  IncreasiHl. 
Imperfect  alimentation  and  intercurrent  <lisease»,  ns  typhoid,  intermittent,  and  erii|f 
tive  levers,  dia«rha?a,  dyseuter} ,  and  er3sipelas,  often  retard  recover}-,  or  hasten  the 
fatal  crisis.  These  and  other  afleelious,  by  establislung  a  drain  upon  the  system, 
already  exhausted  by  the  local  disease,  are  the  ])riucipal  causes  of  the  moi*talilj  in 
tuberculosis  of  the  joint.s.  When  the  disorder  jirovcs  fatal  without  such  interven- 
tion, it  will  generally  W  foiriid  that  death  is  directly  due  to  the  depressing  effecis  of 
tuberculosis  of  the  lungs,  lymphatic  giauds,  spleen,  or  peritoneum,  so  liable  lo  eho« 
itself  under  such  ciix'unjstiiiices. 

.Much  of  the  mortality  of  this  disease,  as  well  as  most  of  the  bad  eflTectft,  hath 
temporary  and  permanent,  which  it  entails  upon  the  aflected  articulation,  res-nltt 
from  neglect  of  aii|)ropriat©  management  prior  to  the  commencement  of  the  disor- 
ganizing process.  Properly  treated  at  its  beginning,  it  is,  generally,  as  remediable 
as  any  or<Iiiiary  chronic  iuflanimatiitn,  although  not,  perhaps,  so  promptly.  Tl»e 
morbid  actiou  receding,  the  eli'used  uialerials  are  gradually  absorbed,  ami  the  parts 
restored  to  their  normal  functions.  Arrived  at  its  second  stage,  hardly  any  courw 
of  medication,  however  judiciously  apijlie<l,  will  completely  avert  |>ermanent  rigi«litT. 
although  life  may  not  be  at  all  in  jeopardy.  The  morbid  impression  has  already 
atlvauced  loo  far  to  admit  of  ea.sy  recession  ;  a  certain  amoimt  of  structural  lesion 
is  present,  and  the  patient  will  Im  fortunate  if  he  ever  completely  regains  the  use  of 
his  joint.  In  the  third  stage,  when  the  osseous,  cartilaginous,  and  other  textures  are 
disintegrated  and  broken  down  ;  when,  perliaj>s,  the  interior  of  the  joint  is  convertitl 
into  a  large  chronic  abscess;  when  the  lindj  is  stiffened  or  immovable,  and,  finalk, 
when  the  coiii^titution  is  worn  out  by  pain  and  hectic  irritation,  there  will  not  only 
inevitabl}'  be  loss  of  function,  but  also  great  danger  of  loss  of  life.  If,  under  such 
circumstances,  the  pntieut  survive,  his  recovery  will  be  effected  nt  the  es|>en8e  of 
much  suffering,  loo  often  eventuating  in  premature  decay  an<l  dissolution. 

Trt'otnient. — In  the  treatment  o{  tiiis  affection,  it  must  be  remembere«l  that.,  BS  it 
is  generally,  if  not  invarialdy,  niHrely  a  lf>cal  manifestation  of  a  constitutional  vice, 
topical  reme<lies  alone  will  not  avail  ;  to  prove  ellicient  aiiil  truly  useful,  they  rou.il 
be  combined  with,  anrl  aided  by,  means  addressed  to  the  general  Kystem,  with  a  view 
to  the  improvement  both  of  the  solids  and  fluids.  It  wouhl  W-  idle,  in  the  present 
state  of  the  science,  to  insist  u[ion  a  course  so  palpably  pro|M'r  in  itself  and  so  long 
sanctioned  l\v  experience.  We  might  as  well  expe<-t  to  be  able  to  cure  consumption, 
or  to  ameliorate  the  condition  of  a  person  thus  affecte<l,  by  the  e.\cliisive  employment 
of  counter-irritalion  and  other  external  measures,  as  to  cure  tuberculosis  uf  ttie 
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joints  without  the  aid  of  constitutional  remedies.  Again,  in  treating  this  disease  it 
should  not  be  forgotten  that  it  consists  of  different  stages,  wliicli,  altlioiigh  they  nin 
imperceptibl}'  into  each  other,  are,  nevertheless,  of  vast  importance  in  a  practical 
point  of  view. 

Whatever  may  have  been  the  duration  of  the  disease  wlien  the  treatment  is  com- 
menced, the  first  and  most  essential  element  in  its  management  is  repose,  absolute, 
unconditional,  and  persistent,  not  merely  of  the  joint,  but  also  of  the  botlj'.  Upon 
tliis  subject  there  must  be  no  compromise.  The  slightest  departure  from  this  in- 
junction would  at  any  period  of  the  complaint  be  of  great  detriment  to  the  patient's 
limb,  whije,  in  its  more  advanced  stages,  when  the  bones  and  cartilages  are  seriously 
involved  and  matter  exists  in  the  joint,  it  might  endanger  his  life.  When  the  disease 
is  seated  in  the  inferior  extremity,  recumbency  must  be  observed,  not  for  daj's  or 
weeks,  but  months. 

The  local  remedies  must  be  regulated  by  the  progress  of  the  affection  and  the  con- 
dition of  the  constitution.  If  the  disease  is  in  its  first  stage,  if  the  pain  is  violent 
and  frequent  in  its  recurrence,  and  if  the  general  health  remains  unimpaired,  we 
can  scarcely  fail  to  derive  special  benefit  from  the  application  of  leeches,  or,  in  their 
absence,  from"  the  use  of  a  large  blister.  The  leeches  should  be  scattered  over  the 
affected  joint,  and  the  fiow  of  blood  encouraged  for  some  time  with  cloths  wrung  out 
of  warm  water.  Their  number  must  depend  upon  circumstances,  but,  in  general, 
from  six  to  eight  will  be  sufficient  for  a  child  from  three  to  six  years  of  age.  Some- 
times a  blister  may  advantageously  be  applied  within  a  few  days  after  the  leeching, 
and  I  much  prefer  this  mode  of  connter-irritation  to  the  employment  of  liniments, 
embrocations,  croton  oil,  tartar  emetic  ointment,  and  iodinized  lotions,  which  is 
always  attended  with  friction,  and  for  that  reason  is  often  prejudicial  to  the  inflamed 
structures.  By  these  means,  conjoined  with  a  plain,  simple  diet,  consisting  mainly 
of  farinaceous  articles,  and  an  occasional  laxative  of  blue  mass  and  jalap,  almost 
any  case  may  be  radically  cured  in  a  few  months.  If  fever  be  present,  or  if  decided 
plethora  exist,  as  denoted  by  the  state  of  the  pulse,  face,  and  skin,  antimonial  and 
saline  preparations  may  be  given.  To  relieve  pain  and  secure  sleep,  opiates  must  be 
used  with  warm  anodyne  poultices  or  fomentations,  or,  what  I  have  found  to  be  of 
gi-eater  benefit,  a  lotion  composed  of  soap  liniment,  laudannm,  and  tincture  of  aco- 
nite, applied  by  means  of  a  fold  of  flannel,  kept  constantly  wet,  and  covered  with 
oiled  silk.  Cold  applications  are  generally  inadmissible  both  in  this  and  in  the  other 
stages  of  the  disease.  When  the  skin  is  unnsually  dry,  or  the  system  more  than 
commonly  irritable,  the  localized  steam  bath,  carefully  administered,  with  a  Dover's 
powder  at  night,  is  sometimes  highly  beneficial. 

As  permanent  anchylosis  cannot  always  be  avoided,  the  affected  joint  should  be 
carefully  placed  in  the  best  position  for  future  usefulness.  Thus,  in  tuberculosis  of 
the  wrist  the  hand  should  be  extended,  while  in  disease  of  the  elbow  the  forearm 
should  be  flexed  at  a  right  angle  with  the  arm.  When  the  shoulder  is  involved,  the 
elbow  should  be  confined  to  the  antero-lateral  part  of  the  chest,  a  toleralily  thick 
pad  being  fastened  in  the  axilla.  In  hip-joint  disease  the  thigh  is  inclined  a  little 
forwards,  and  somewhat  separated  from  its  fellow;  tiie  leg  is  slightly  flexed  when 
the  knee  is  affected,  and  the  foot  is  bent  at  a  right  angle  with  the  leg  in  tuberculosis 
of  the  ankle. 

Although  this  treatment  will  usually  be  found  to  be  very  serviceable  in  the  earlier 
stages  of  the  complaint,  there  is,  nevertheless,  not  a  little  diversil3'  in  regard  to  the 
nature  of  the  internal  remedies  required  in  different  cases.  As  already  stated,  there 
are  two  distinct  classes  of  patients,  the  plethoric  and  the  anemic,  the  former  demand- 
ing, perhaps,  a  certain  amount  of  depletion,  while  the  latter  will  be  most  benefited 
by  tonics.  I  have  not  met  with  any  cases  where  1  thought  the  use  of  the  lancet  was 
indicated,  and  j'et  I  am  not  prepared  to  saj'  whether,  when  the  inflammation  and  pain 
are  very  great,  in  a  strong,  roluist  child,  soon  after  the  commencement  of  the  malad^', 
venesection,  to  a  small  extent,  might  not  be  highly  beneficial,  as  tending  to  prevent 
suppuration,  and  to  save  structure ;  in  general,  however,  the  remedj'  would  be  too 
harsh,  and  I  am  satisfied  that  the  morbid  action  m.iy  be  sufficiently  repressed  by 
antimonial  and  saline  medicines,  in  union  with  a  niinnte  quantity  of  tincture  of  vera- 
trum  viride,  assisted,  perhaps,  by  the  application  of  a  few  leeches  to  the  seat  of  the 
disease.  In  the  anemic,  a  very  common  class  of  cases,  tonics  and  stimulants  are 
often  required  at  the  very  commencement  of  the  disease,  consisting  either  of  quinine 
and  iron,  or,  wiiat  is  peculiarly  valuable,  of  cod-liver  oil,  in  such  doses  as  shall  not 
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prove  offensive  to  the  stomarli.  Tlie  diet  should,  of  course,  l>e  of  a  corresi;«»a«rn^ 
cliaracter,  witit  milk  |>irneh,  vviiic,  nU;  or  pnrtor,  to  rebuild  the  system,  uml  lltnt 
enable  Ihe  aHeeted  parts  llie  more  eirectually  to  resist  the  cncrojicbwjcut«  wf  tie 
morbid  action. 

As  a  jreneral  rnlc,  I  am  not  an  rulvocnle  for  confining  the  affected  lim'  '  "i.ti, 
in  the  iueipk-uL  stage  of  the  disorder,  with  a  view  of  securing  more  ju  lA 

the  joint.  The  palient  hinisell'  wilT  n.simliy  instinctively  lake  care  of  ihi^.  k  b 
only,  or  chieOy,  when  the  limb  is  much  onL  uf  shajte,  or  in  a  position  in  whieli, if 
permanenlly  retained,  its  usefulness  might  be  seriously  iin paired,  that  such  a  pro- 
ceeding is  either  necessary  or  desirable.  The  restraint  occasioned  by  all  bucL  cuo. 
trivances  is  t^enerally  exceedingly  irksome,  if  not  positively  hurtful.  When  ilu 
malposition  of  the  extremity  is  considerable,  it  should  at  once  Ik;  rectifle<l  by  cxU-o- 
sion  and  counter-extension,  aided,  if  necessary,  b^' gentle  rotation  and  abduction, tlw 
])atient  being  under  tlie  intluence  of  chloroform,  and  a  suitable  apparatus  Viciiig  im- 
mediately applied  to  maintain  the  limb  in  its  new  relations.  The  be^^t  nsaterial  is 
gutta-percii:!,  nndresse<l  sole-leal lu-r,  or  trunk-maker's  board,  soaked  ID  hot  wat«r 
carefully  adapted  tu  the  jjarts,  and  secured  Ijy  a  common  rollt-r.  When  dr}',  ibtw 
articles  form  an  ailriiirabte  case,  which  may  afterwards  be  padded  with  cottou  to  Wjijtl 
off  pressure. 

The  attempts  at  rectifying  the  malposition  of  the  limb  are  occasionally  aiinn_j-inglj 
counteracted  by  the  contraction  of  the  muscles.  When  this  is  the  ease,  tlie  mo»l 
ex|jedition-<  [jian  is  to  divide  thorn  sulKutaneuusly.  The  effect  of  such  an  opemliiw 
upon  the  future  welfare  of  the  pait  and  system  is  often  most  striking,  the  pain  «ml 
spasm  l*ciiig  relieved  as  if  by  magic,  and  the  limb  becoming  perfectly  dociio  and 
manageable,  especially  if  extended  Uy  the  weight  and  pulley. 

In  the  i^ccund  slnt/f  of  the  allection,  the  most  reliable  local  remeil^'  is  a  large  i*«J^ 
to  secure  a  free  and  jiermanent  discharge  of  matter.  If  the  case  has  not  been  urwi 
befoi-e  it  has  reached  this  crisis,  some  of  the  means  alreatly  mentioned,  as  iercliiog 
and  blistering,  may  be  tried;  l»ul,  unless  they  be  |>romptly  lieneficial,  no  time  should 
be  wasted  in  their  einployuieiit.  The  cliscase  is  now  thoroughl}'  arousc<l,  ami 
must,  therefore,  be  met  in  the  most  decisive  n)nnuer,  to  prevent  its  disorganizing 
and  tlesli'uctive  effL-cts.  The  best  place,  by  far,  for  the  issue  is  the  most  promlueut 
part  of  the  swelling,  which  is  usuall_v  either  directly  over  the  joint  or  in  its  itamv 
diate  vicinity.  The  nearer,  in  fact,  the  discharge  is  established  to  the  di^casai 
struct uri'S,  the  more  likely  will  it  be  to  be  useful. 

The  most  eligible  fonii  f)f  issue  is  that  made  with  the  actual  caulery.  The  pnlicnt 
being  thoroughly  ainuslhetized,  the  iron,  heated  wdiite,  is  gently  prussed  Upon  ttie 
pari  until  a  suitable  eschar  has  been  formed;  one  about  the  size  of  n  twcDtj-fivc 
cent  piece  if  the  patient  is  very  young,  or  twice  that  size  if  he  is  twelve  or  fiflccn 
years  old,  being  a  good  average.  The  slough,  which  should  not  extend  beyond  tht 
subcutaneous  cellular  tissue,  genenilly  drops  off  within  the  week;  and,  during  tki< 
period,  a.N  well  as  afterwards,  the  parts  should  be  kept  constantly  covered  with  i 
linseed  poultice,  renewed  several  times  iu  the  twenly-foiir  hours.  The  dis<'harge,  if 
flagging,  may  be  promoted  by  .savine  ointment,  l>y  simple  cerate  containing  a  few 
dro|ts  of  nitric  acid  to  the  ounce,  or,  what  1  prefer,  the  occasional  application,  for  a 
few  hours,  of  a  small  blister.  In  this  manner  an  abundant  pyogenic  discharge  may 
readily  Ikj  maintained  for  an  almost  in<]efinite  period.  The  cautery  may,  if  necessary, 
be  reapplied  at  any  time  during  the  progress  of  the  treatment. 

The  liot  iron  deserves  a  decided  jfreference,  for  making  an  issue  in  tins  disease, 
over  all  other  modes  of  cauterization,  as  affording  not  only  a  more  copious  and  pcr- 
Bisteut  flow  of  |>us,  but,  what  is  of  no  little  importance,  making  a  much  stronger,  ns 
well  as  a  more  permanent,  impression  upf)n  the  part  and  system.  Although  it  in  not 
always  i>ossible  to  determine  how  long  the  sujtpnration  should  lie  kept  up,  it  will  he 
found  to  be  a  good  rule  to  let  it  continue  until  there  is  reason  to  liolicvo  that  the 
violence  of  the  morbid  action,  for  the  relief  of  which  it  was  instituted,  has  completely 
subsided.  I  liave  never,  in  any  instance,  exiierieuced  any  bad  clfects  from  its  pro- 
tracted contincnuicc;  indeed,  quite  the  contrary  has  been  the  ease.  If  the  discharge 
becomes  offensive,  as  it  often  does  iu  warm  weather,  deodorizers  must  1k.»  n-^d,  with 
a  more  frequent  change  of  dressing.      Occasionally  the  linseed  poidlicK.'  ■  liy 

its  weight,  or  causes  (minful  and  itchy  eruptions  around   the  sorc,  nect  -  ,  its 

tem[>orary  suspension,  or  the  substitution  of  some  more  suitable  a|>pli<'atii<ri. 

Besides  these  advantages,  the  raw  surface  left  by  this  kind   of  issue   affords  a& 


en  MY.  tx. 


TUBERCULOSIS    OF    THE    JOINTS- 


excfllcnt  opportunity  for  the  luual  application  of  innr|i[iia,  for  combating  tlie  excos- 
6iv«  pain  and  sjKisiiioilic  twilcliings  of  the  niu-^rKs,  uLich  are  so  cotiuiioi)  in  this 
cumplatnt,  and  whicii  aie  miiih  auue  iiromptly  suIkIikmI  in  iLis  way  ihnt\  wIkmi  this 
ineilicine  is  adiuinislereii  by  the  mouth.  Tlie  qnanlity  riectssar}'  to  prodiicu  Ihi' 
desired  efloct  will,  of  C'ltirsc,  depend  ii]»ou  titcunihtnacL's ;  but,  in  gcnej'al,  (Voni  hiilf 
a  gniiu  to  a  grain  will  he  n-quired  fur  a  c-hiJd_ three  or  four  years  old.  .Sometimes 
a  hiudanuu  enema,  an  opiate  supitository,  or  a  liypodennie  iiijet'liim  of  iiioqjhia, 
will  allay  the  pain  and  quiet  the  system  more  t'lfveluaHy  than  anything  else.  The 
diet  sliould  he  mure  ur  less  nourialiing,  and  the  bowels  sliould  be  kopt  in  a  soluble 
condition,  tonics  hejiig  freely  used,  if  tliere  is  marked  evidence  of  debility. 

When  the  course  of  the  disease  is  chronic  from  its  very  commencfment,  aB  indi- 
cated by  the  absence  of  lieat,  spasmodic,  startiiitc  pains  at  night,  and  frpedom  from 
suffering  on  manipulation  and  pressing  tho  intlnTneil  surfacos  together,  I  know  of  uo 
uiei(t«ure  better  c.'«lculaleil  to  restore  the  swollen,  pulpy,  and  delVirmeil  articulation  to 
its  normal  condition,  than  moderate  compression  exerted  by  nn/ans  of  the  truui  am- 
moniac and  mercurial  plaster,  adhesive  strips,  or  the  gypsuui  or  water-gla.ss  bamlage. 
With  such  a  dressing  the  jiatient  is  enabled  to  go  about  on  cnitehes  and  enjoy  the 
benefit  of  exercise  and  fresh  air. 

When  the  disease  has  reaebed  its  third  niage,  the  great  point  in  the  treatment  is 
to  limit  suppuration  and  to  promote  the  absorjition  of  etl'used  lluids,  the  most 
important  local  remedies  being  dilute  tincture  of  iodine,  bydrochlorate  of  ammonia, 
and  cautharidal  collodion,  along  with  perfect  rest  of  the  tdlected  joint,  and  the 
lilteral  nse  of  anodynes,  to  allay  pain  and  secure  sleep.  All  active  and  dcjiressing 
mensurea  are,  of  course,  out  of  the  question,  as  they  would  oidy  tend  to  do  niiscldef. 
If  the  quantity  of  pus  is  small,  this  treatment  may  be  sttflieient  to  cause  its  renunal, 
especially  repeated  vesication;  but,  if  the  accumulation  i.s  coiisideralile,  the  only 
thing  to  lie  done  is  to  nlTord  artificial  evacuation,  subculaneously,  if  there  be  as  yet 
no  serious  structural  Iesi<jn,  or  by  direct  incision  when  tlie  matter  is  superficial,  and 
denotive,  by  its  Hucluation  and  the  great  size  of  the  swelling,  that  it  is  likely,  if  let 
aioue,  to  burrow  anil  to  produce  other  mischief-  The  extension  of  pus,  in  such  a 
condition,  is  always  highly  prejudicial  both  to  the  jiart  and  system,  keeiiing  u]i  pain. 
favoring  hectic  irritation,  and  rajndly  umdermiiiiiig  the  vital  [lowers.  When  the 
matter  has  been  evacuated,  whether  by  a  valvular  or  direct  incision,  the  opening 
shoidd  immediately  be  closed  with  adhesive  plaster  and  a  thick  compress,  wet 
with  oil  and  supported  witli  a  bandage,  a  full  dose  of  morphia  being  at  the  same 
time  injected  under  tlie  skin.  When  the  quantity  of  matter  has  been  unusually 
great,  the  best  dressing,  especially  when  evacuation  is  ert'ecled  by  a  IVee  ojjcning, 
will  be  an  emollient  cata)>lasm  or  warm  water-dressing,  medicated  with  laudanum 
and  sugar  of  lead.  To  prevent  undue  reaction,  the  system  should  be  steadily  kept 
under  the  influence  of  morphia,  repeated  not  less  than  twice  a  day  lor  at  least  a  week, 
or  until  the  parts  and  the  system  have  become  accustome<l  to  their  new  relations. 
The  strengtii  is  sustained  by  tonics  and  a  suitable  diet,  pure  air,  and  frequent  ablu- 
tions of  the  surface  with  salt  water. 

If  sinuses  form,  the  best  plan  is  not  to  interfere  with  them  until  the  patient  is 
sulliciently  strong  to  bear  the  operation,  as  the  ]jiuii  and  loss  of  blood  consequent 
upon  the  use  of  the  knife  would  more  than  couuterlialance  any  good  that  might 
otherwise  accrue.  An}'  loose  fragments  of  Ijone  or  cartilage  that  ma}'  be  present 
should,  of  course,  be  ]n'omplly  removed.  Washing  ont  tlie  abscess  several  times 
daily  with  weak  solutions  of  chlorinated  soda,  permanganate  of  potassa,  nitrate  of 
silver,  or  similar  articles,  is  especially  Jtidicated  when  the  matter  is  thin,  ichorous, 
and  fetid.  When  the  supimrative  action  is  in  great  measure  subdued,  tlie  plastic 
deposits  are  hesl  dealt  with  by  sorliefacient  plasters,  as  the  ammoniac  and  nrercurtal, 
uniler  the  influence  of  which  the  induration  ami  swelling  often  disajipear  with  aston- 
ishing rapidity.  When  there  is  much  pain,  a  suitable  quantity  of  iBorphta  may  be 
incorporited  with  its  ingredients. 

In  the  event  of  a  cure,  wheiiier  spontaneouB  or  artificial,  passive  motion  must,  in 
due  time,  be  instituted,  with  a  view  of  |»reventing  perniaiietit  iinchylosis.  The  prin- 
ciples upon  which  it  shouhl  be  conducted  are  the  same  as  in  dislocations  and  frac- 
tures of  the  joints.  Much  judgment,  however,  is  necessary,  otherwise  the  o[)eration 
may  readily  reprovoke  disease.  The  best  plan  is  to  repeat  it,  at  first,  only  about 
every  fourth  day,  until  the  parts  have  become  somewhat  accustomed  to  it,  when  it 
may   be  emplo\ed    more  frequently.      As  the  proceeding  is  always  very  painful, 
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especially  for  some  time,  it  is  very  important  tbnt  the  putient  should  be  wdl  uu$r*- 
[tUetizecl.     Indcei],  wiihruit  this  prccuulion,  it  will  be  iiiipoijsibic'  tu  overoume  He 
actiou  of  tlie  rigid  and  coutraetcd  muscles,  or  to  break  up  tlie  morbid  adhtftnotts  in 
and  nrouiid  tjjc  joint. 

When  the  extremity  of  the  bones  is  ne«*rosc'd,  or  so  completely  carious  us  to  pm 
elude  nil  hope  of  recovery  by  time  nml  ordinary  means,  the  6ut\  purts  being  riddlKl 
with  sinuses,  .and  the  disehnrge  copious  iind  exhausting,  excision  of  the  diM'Mtd 
parts  will  l^e  demanded,  and  should,  if  life  be  not  too  deeply  undermined,  he 
jiromptly  performed,  as  most  likely  to  rescue  the  patient  from  impii:  h. 

The  disease  being  thus  arrested,  the  part  and  system  will  lie  placed  in  u  •<  lef 

condition  for  gradual  and  permanent  recovery.  AVilli  proper  care  il.ma^  even  >* 
possible  to  preserve  a  certain  degree  of  motion'  between  the  contiguous  lionvo.  Ex- 
cision is  more  particularly  applicable  to  sirumous  diseairu  of  the  hip  and  Aboulilrr 
joints.  Good  cures,  however,  occusionally  n-sult  when  the  operation  is  |K«rforim'^ 
upon  some  of  tlie  other  joints,  though  I  believe  ♦bat  amputation  is  always  preferaliit 
when  there  is  extensive  organic  lesion,  and  life  is  rapidly  ebbing  away  from  pro- 
traded  sutferiufl:. 


2.   TUBERCULOSIS  OF  THE  JOINTS  OF  THE  HF.AD  AND  TRUNIC 

1.  Teviporo-MariUary  Joint. — It  is  not  ofTten  that  this  artirulation  is  invadrd  by 
this  disease,  and  then  almost  exclusively  iu  young  persons  <>f  broken-down  ctnsti* 
tution,  from  the  effects  of  colil,  mercury,  or  irritation  of  the  teeth.  It  is  dirtio- 
guisftcd  by  a  puffy  swelling  in  front  of  the  ear,  or  iu  the  tempor«:>-maxillary  regioo, 
by  tension  and  discoloration  of  the  skin,  and  1)3'^  a  dull,  heavy  pain  iu  the  joint, 
increased  by  pressure  and  motion  of  the  jaw.  During  the  progress  of  the  dLiease, 
the  auditory  canal  liecomes  greatly  diiuinished,  if  not  entirely  closed,  and  the  scut 
of  a  very  fetid,  purulent  discharge,  attended  with  loss  of  hearing,  especially  when 
there  is  much  involvement  of  the  tem|ioral  bone.  Finally,  abscesses  and  Qstuluiu 
openings  form,  exposing  this  bone  and  the  condyle  of  the  jaw  in  a  carious  or 
necrosed  condition. 

In  the  treatment  of  this  affection  special  care  must  be  taken  to  guard  agaii 

anchylosis,  otherwise,  wlien  recovery  occurs,  the  functions  of  the  joint  may  be  per 
manently  lost.  Dead  bone  must  be  extracted  as  soon  as  it  is  snOlciently  detBchcd, 
and  the  condyle  of  the  jaw  mny,  if  necesi^iiry,  be  resected.  When  there  is  mucti 
involvement  of  the  temporal  bone,  the  patient  may  die  from  an  extension  of  lli« 
disease  to  the  brain. 

2.  ClaHrular  Joints. — The  joints  formed  by  the  junction  of  llie  clavicle  with  tiM 
sternum  and  the  scapula  are  occasionally  involved  in  tuberculosis.  The  disease  W 
met  with  chiefly  iu  young  subjects,  and  is  characterized  by  the  usual  piicnomcna. 

^Vhen  it  attacks  the  sternn-clavicidar  articulalitjn,  the  most  jiroraineut  sii;nsare,a 
soft,  putly,  and  elastic  swelling  ut  the  seat  of  the  disease,  and  a  fixed  pain  at  the 
same  point,  aggravated  by  pressure  and  molioii  of  the  scapula,  and  also  somewhftt 
by  forced  inspiration  and  expiration.  The  head  of  the  collar-bone  often  preseuta 
the  appearance  of  being  enlarged.  In  time  an  abscess  forms,  and,  if  its  evacuatiou 
is  neglected,  tlie  matter  may  descend  into  the  anterior  mediastinum,  and  thus  occa- 
sion fatal  eonsequence**.  Luxation  of  the  clavicle  can  occur  only  when  there  is 
complete  destruction  nf  the  connecting  ligaments,  |)ermitting  tlio  end  of  tlie  lK)n<t 
to  project  upwanls  or  backwards:  in  the  latter  case  it  may  compress  the  trachea  and 
oesophagus. 

TulKjrculosis  of  the  acromio-clavicular  joint  is  very  uncommf)ii,nnd  ischaracteriwd 
by  the  same  symptoms  as  the  preee<ling  disease.  Care  should  lie  taken  not  to  con- 
foimd  these  aH'ectious  with  rheumatism,  to  which  both  these  joints  are  liable. 

The  treatment  re<piires  nothing  peculiar.  Resection  of  the  clavicle  may  be  per- 
formed if  this  bone  is  extensively  necrosed,  or  otherwise  diseased, or  if  it  injuriously 
compresses  the  trachea  and  tesophagns. 

3.  Oi't:ipilO'Alh-i)d  and  A(U}-Axai(l  JuinU. — Tuberculosis  of  the<te  articulations,  first 
accurately  described  by  Srhupke,  in  LSI G.  and  since  then  specially  investigated  by 
Bf^rard,  Teissier,  and  Schoeiifeld,  occurs  principnlly  in  children  ami  young  adiiltx, 
either  withmit  any  assignable  cause,  or  as  a  consequence  of  cohl  or  injury.  Although 
it  is  essi-ntially  similar  to  Toll's  disease,  it  requires  separate  notice  on  account  of 
the  peculiarity  of  some  of  its  effecta. 


CHAP.   IX. 


TUBERCULOSIS    OF    CERVICAL    JOINTS. 


1065 


Tlic  disease,  wlietlior  Ix-jziniiing  in  the  synovial,  cartihiLjiiiniis,  or  osseoiia  tissue, 
often  comioits  the  must  rriglitCiil  ravages,  somelimes  destmyinjr  the  greater  part  of 
the  airh  of  tlie  al!:is,  the  whole  of  tlve  fnloiitr>i(l  |ifocess,  am},  jifi'liajis,  even  the  mar- 
gins of  the  oceipil:tl  bone.  What  is  reniarkulile,  the  anterior  ijurtioiis  of  tliese 
Blructures  generally  siiH'er  niiidt  more  tluin  the  po.sleiior. 

In  coriseqiienee  of  the  deistruelion  of  the  liiranietits,  the  occipital  botie  ma}'  Le  (lis- 
loealed  forward,  backward,  or  laterally,  tlisplueetiieiit  by  rotation  Iieiiitr  extremely 
rare.  In  whatever  direelion  the  aeeitlent  may  oeeiir,  the  eneroaclimciit  of  the  parts 
upon  the  spinal  canal  is  seldom  Hiiflkient  t<>  cause  any  serious  compression  of  tlje 
cord.  The  atlas  is  more  frequently  luxated  than  the  occipital  bone,  being  tlirown 
either  forward  or  to  one  side.  Occasionally  the  displacement  is  by  rotation.  Dis- 
location backward  is  impossible  on  aceount  of  the  obstacle  nUcred  Fiy  the  oilonloid 
process.  In  the  more  severe  forms  of  the  dist-ase  the  displacement  is  sometimes 
of  a  mixed  character. 

The  spinal  cord  is  variously  altered,  according  to  the  nature  and  extent  of  tlje 
osseous  involvement.  It»  some  cases  it  retains  its  normal  struetnre,  while  in  others 
it  is  softened  and  broken  down.  The  dura  mater  is  generally  thickened,  engorged, 
fungous,  ulcerated,  or  even  perforated,  and  the  arachnoid  meaibraue  inflamed  and 
incnisted  with  lymph. 

'i'he  disease,  at  its  commencement,  is  characterized  by  a  dull,  achinp;  pnin,  circnm- 
scrilKid,  deei»-seate<l,  and  much  increased  by  motion  and  pressure.  A  scii.se  of  weiiilit 
and  fatignu  is  experienced  in  the  upper  part  of  the  neck,  and  the  patient  at  leniith 
fin<l8  it  diflicult,  if  not  impossible,  to  support  his  head  in  walking.  Urailually  other 
63'mi»toma  supervene,  the  most  distressing  of  which  are  pain  and  dilliculty  in  deglu- 
tition, depenilent  Upon  inflammation  of  the  pharynx.  The  neek  now  becomes  de- 
formed, owing  to  the  joint  agency  of  the  disi)lacement»  above  alliiiled  to,  and  of 
interstitial  deposits.  The  posterior  muscles  nre  remarkably  firm  and  rigid,  and  tfic 
liead  is  immovably  fixed,  not  unfreqiiently  in  a  very  viciotis  ]K)sition,  being  either 
bent  forward  toward  the  sternivni,  drawn  backward,  or  inclinetj  to  one  side.  When 
the  disease  is  fully  developed,  the  pain,  all  along  sulTieieiitly  distressing,  is  greatly 
increased  in  severity,  and  radiates  about  in  diderenL  directions,  espeeiallj'  up  into 
the  head  and  down  the  neck  into  the  shoulders.  Wlion  nliscesses  form,  the  ]>atient, 
in  addition  to  the  dysphagia,  experiences  diflJcully  in  sj)eaking,  ox[)ectorating,  and 
breathing,  in  consequence  of  the  obstruction  of  the  fauees  from  the  accumulating 
fluid,  auil  from  the  same  cause  tlie  tongue  is  sometimes  partially  protruded  from  the 
month.  The  matter  is  discharged  either  into  the  month  or  at  the  back  of  the  neck  ; 
often  by  several  ai)ertures.  Occasionally  laige  pieces  of  bone  come  awaj'  with  the 
pus. 

When  the  spinal  cord  and  its  membranes  are  seriously  involved,  therjj>will,  in  addi- 
tion to  the  symptoms  here  etiumevatcd,  be  great  embarrassment  of  respiiation, 
Hvidity  of  the  face,  and  paralysis,  first  of  the  su[ieriov,  atid  afterwards  of  the 
inferior,  extremities;  together,  in  short,  with  all  the  phenomena  of  a  gradual  but 
surely  fatal  asphyxia.  In  some  cases  the  patient  perishes  suddenly  from  an  acci- 
dental twist  of  the  neck  crushing  the  spinal  cord. 

The  deformity  of  the  neek  consequent  upon  this  disea.se  is  deserving  of  special 
notice  in  a  diagnostic  i>oint  of  view.  The  atfected  part  is  much  broader  than  usual, 
and  also  more  protuberant  or  irregular.  Whcit  the  occipital  bone  is  thrown  forward 
upon  iho  atlas,  the  depression  which  naturally  exists  at  the  ui))>er  part  of  the  neck, 
l>etween  the  attachments  of  the  two  tnqiezial  and  the  two  .s|»lenial  muscles,  is  ert'aced, 
and  the  finger  easily  recognizes  tlie  posterior  arch  of  the  atlas.  If,  on  the  contrary, 
the  bone  is  forced  backward,  the  hollow  in  question  will  be  found  to  be  increased, 
and  the  si>luous  process  of  tlie  axis  less  distinguishable. 

The  dis|)lacements  of  the  atlas  are  generally  easy  of  recognititm.  Teissier,  who 
has  stuclied  the  suliject  with  much  care,  states  that  when  this  bone  is  dislocated 
forward,  the  s|>itious  process  of  the  axis  forms  a  prominence  mc»re  marked  anrl 
nearer  to  the  oeci|Mtal  protuberance  than  in  the  natural  state,  at  tlie  same  time  that 
the  swelling  is  abruptly  i»terru|)ted  at  its  upper  [)art,  where  it  is  surmounted  by  an 
excavation.  When  the  disfdaeement  is  lateral,  the  spinous  process  of  the  axis  will 
be  found  to  be  more  in  the  direction  of  a  vertieal  line,  extending  from  tlie  external 
oeeituta!  protuberance.  Finallj',  one  of  the  articular  processes  of  the  axis  may  give 
way,  and  thus  form  a  projection  iu  the  neck,  either  on  the  right  or  left  6ide  of  the 
mi<idle  line. 
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Tuliercnlosia  of  these  joints  mn y  lio  simalatcd  bj  the  eflL*rt9  of  rhoamttisni  lad 
of  external  injur}",  caii8in<^  pain  ami  atilfncss  of  the  neck,  with  partial,  if  not  com- 
plete, iiuin<»l>ility  of  the  Itead.  When  the  disease  is  fsir  advanced,  the  diaguusi*  19 
unequivocal. 

When  recovcrj' takes  place,  the  neok  penerally  remains  deftirmed  and  1  nt, 

with  jjreat  impairment  of  its  functions,  the  affected  bones  l>eiug  conipl«^i  ..J 

together  by  new  osseous  matter. 

In  the  treatment  of  this  affection,  in  addition  to  the  om])loyment  of  the  nsual 
remedies,  rest  and  support  of  the  })art,  b}-  suitable  apparatus,  are  most  important 
elements.  The  head  sliould  lie  on  a  level  witli  the  trunk,  with  a  thin,  elastic  pillow 
under  the  neck,  and  care  should  he  taken,  espi-cially  in  the  more  fidvuuced  stages  of 
the  com[)laint,  that  it  is  not  suddenly  move<l  in  any  lUreetion,  lest,  the  Hgameou 
having  given  way,  the  bones  should  become  displaced,  ami  thus  instantly  and  rntallj 
crush  the  spinal  cord.  Tiie  recumbency  must  be  steady  and  ])rotracle(l.  A  circultr 
1.SSUC  should  be  established,  at  an  early  period,  with  the  actual  cautery,  directly  orer 
the  diseased  joints,  and  a  free  discharge  of  matter  invited.  Advancing  nbsccSM* 
should  lie  jiroinptly  opened,  in  particular  if  they  point  to^vards  the  faaoe*;  if 
neglected,  they  may  sullbcate  the  patient  by  their  pressure  upon  the  mouth  of  thl 
larynx,  or,  bursting  unexpectedly,  the  matter  may  pass  into  the  windpipe,  and  eo 
induce  fatal  as|ihyxia.  If  an  attempt  at  reposition  of  the  dislocitted  bones  xbould 
he  deemed  advisable,  the  operation  must  be  performed  with  the  greatest  fiossibk 
care  and  gentleness.  In  the  event  of  recover3',the  ne<:k  and  head  must  Ix-  6up[Kirte<l 
for  a  long  time  liy  machinery,  to  afford  the  parts  a  proper  opportunity  for  safe  aiul 
iwrfect  consolidation. 

4.  Sacro-Iliac  Joint The  sacro-iliac  joint  is  liable  to  a  very  rare  form  of  fttrumout 

disease,  analogous  to  coxalgia  and  white  swelling  of  the  knee.  It  was  first  accuraul)" 
described  hy  Boyer,  and  very  excellent  accounts  of  it  have  been  given  by  linlin, 
N^laton,  Erichsen,  and  Boissarie. 

The  disease,  which  is  essentially  chronic,  is  most  common  between  the  age«  of 
twelve  and  thirty.  Young  children  seem  to  be  entirely  exeiuj)!  from  it^  Its  (^aotHS 
are  the  same  as  those  of  scrofulous  affections  in  general.  Jn  the  great  majority  of 
cases  the  lesiou  comes  on  spontaneously  ;  but  an  instance  now  and  then  occur*  in 
which  it  is  traceable  to  direct  violence,  as  a  blow,  kick,  fall,  or  sprain,  to  the  etfects 
of  cold,  or  to  suppression  of  the  cutaneous  perspiration.  Injury  done  to  thu  pelvic 
bones  and  joints  during  pregnancy  and  parturition  probably  predisposes  to  hs 
production,  especially  when  there  is  a  strong  strumous  diathesis.  Certain  oceup- 
tions  may  also  ]>ossibly  favor  its  development.  Thua,  Hahu  has  narrated  three  casci, 
all  occurring  in  tailors. 

The  pathology  of  the  disease  is  not  well  understood.  In  its  earlier  stages,  it  is 
generally  limited  to  the  synovial  and  carlilagiuous  elements  of  the  sucro-iliac  »yin- 
physis,  these  structures  becoming  eroded,  and  eventually  broken  dowTi  into  a 
softened,  pultaceous  Bulistnnee,  presenting  a  condition  not  unlike  what  occurs  in 
the  so-called  pulpy  degeneration  of  strumous  joints,  especially  that  of  the  ktii^e.  A» 
the  morbid  action  progresses,  the  osseous  tissues  also  suffer,  ns  is  cviocod  by 
their  rongli  and  denuded  appearance,  h^'  their  abnormal  vascularity,  and  by  tbcir 
infitt rated,  spongy,  and  disintegrated  character.  Caries  and  necrosis  are,  however, 
seldom  met  with,  even  in  very  chrouic  coses,  and  the  ligaments  altio  retain  for  a  long 
time  ihoir  integrity. 

The  most  impoi'tant  sympioms  are,  pain,  swelling,  lameness,  and  deformity  of  tlw 
pelvis  and  limb.  To  these  are  sn|)eradded,  in  time,  the  formation  of  abse«»sea  aod 
sinuses,  and  the  occurrence  of  hectic  fever. 

Pain  is  an  early  symptom  ;  it  is  seated  in  the  course  of  the  sacro-iliac  syTnph3'sii, 
is  increased  hy  pressure  and  motion,  and  is  accom|)anied  by  a  sense  of  weakness  in 
the  lower  part  of  the  back  and  sacrum.  The  patient  feels  as  if  he  would  drop  fl|mTt, 
and  finds  it  extremely  difllcidt  to  support  himself  in  walking,  very  much  tat  is 
sciatica  or  rheumatism,  for  which,  at  this  stage,  the  disorder  is  olteu  mistaken.  An  iJic 
disease  advances,  the  [lain  becomes  more  fixed  and  severe,  and  assumes  a  dull,  mhing, 
or  gnawing  character.  It  docs  not,  except  in  rare  instances,  extend  down  thi?  limbi, 
nor  is  it  aggravated  by  moving  the  thiyh,  unless  the  surgeon  neglects  to  stt<aily  the 
pelvis,  when  it  is  often  ver3-  severe.  The  gluteal  region  is  somewhat  flattened,  aaJ 
tender  on  pressure,  especially  as  the  finger  approaches  the  6eut  of  the  disease. 
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The  swelling,  originally  very  slight,  gradually  increases  in  extent,  and^  in  time, 
becomes  a  proniiueut  feature.  It  is  putty,  elongated  from  above  downwanls,  and 
situated  in  the  line  of  the  affected  joint ;  not  materially  involving  the  gluteal  region, 
nor  invading  the  natural  hollow  behind  the  great  trochanter.  When  abscesses  occur, 
the  form  and  size  of  the  swelling  are  greatly  changed. 

Lameness  is  an  early  and  prominent  symptom.  The  patient,  at  first,  merely  limps, 
and  is  soon  fatigued  by  exercise.  In  a  very  short  time,  however,  his  movements 
become  much  constrained,  and  he  supports  himself  with  great  difficult}',  leans  for- 
ward, and  employs  a  cane  or  crutch.  Ue  can  put  his  foot  on  the  ground,  but  is 
unable  to  bear  his  weight  upon  it,  nor  can  he  twist  himself  suddenly  around  without 
great  suffering.  At  length  his  locomotive  powers  are  completely  crippled,  and  he  is 
obliged  to  keep  his  bed. 

The  limb  on  the  corresponding  side  is,  from  the  very  first,  longer  than  the  other, 
the  increase  in  length  varying  from  six  lines  to  an  inch  or  even  an  inch  and  a  half, 
according  to  the  duration  and  violence  of  the  morbid  action.  The  change,  however, 
is  not  real,  but,  as  in  cosalgia,  merely  feigned,  depending  upon  the  alteration  in  the 
position  of  the  pelvis,  which  is  not  only  considerably  depressed,  or  lower  than  on  the 
sound  side,  but  also  tilted  forward  and  rotated  downward  so  as  to  impart  an  unusual 
degree  of  prominence  to  the  anterior  superior  spinous  process  of  the  ilium.  The 
limb  itself  is  attenuated,  flabby,  and  enfeebled.  In  progression,  it  is  generally  some- 
what abducted,  flexed  at  the  knee,  and  projected  a  little  forward,  the  weight  of  the 
body  being  llirown  entirely  upon  the  sound  side.  Upon  taking  hold  of  the  limb,  it 
can  be  moved  in  any  direction. 

By  and  by,  after  months  of  suffering — sometimes,  indeed,  not  until  after  a  year  or 
a  year  and  a  half — matter  begins  to  form,  preceded  by  an  increase  of  local  and  con- 
stitutional disturbance,  ultimately  eventuating  in  severe  hectic  irritation.  The  swell- 
ing over  the  joint  gradually  increases  in  size,  and  the  fluid,  which  is  always  of  a 
scrofulous  character,  slowly  burrows  among  the  neighboring  parts,  spreading  under- 
neath the  gluteal  muscles,  in  the  direction  of  the  great  trochanter,  extending  into 
the  loin  or  passing  into  the  pelvis,  by  the  side  of  the  rectum,  or  the  rectum  and 
vagina,  in  the  former  of  which  it  occasionally  finds  an  outlet.  When  this  is  the  case, 
flatus  may  enter  tl»e  cavity  of  the  abscess,  and  so  cause  it  to  become  tympanitic. 
Sometimes  the  matter,  after  having  passed  into  the  pelvis,  issues  at  the  sciatic  notch, 
and  thus  gets,  as  has  been  observed  by  Mr.  Erichsen,  under  the  gluteal  muscles. 

The  affections  with  which  sacro-iliac  disease  is  most  liable  to  be  confounded  are, 
coxalgia,  neuralgia  of  the  hip,  sciatica,  and  caries  of  the  spine.  From  coxalgia  it 
is  distinguished,  1st,  by  the  peculiar  shape  and  site  of  the  swelling;  2dly,  by  the 
character  and  situation  of  the  pain,  which  does  not  affect  the  limb  or  knee,  as  in  hip- 
joint  disease ;  3dly,  by  the  tardy  progress  of  the  morbid  action ;  4thly,  by  the 
rotated  appearance  of  the  pelvis  and  the  abnormal  prominence  of  the  anterior  supe- 
rior spinous  process  of  the  ilium ;  5thly,  by  the  persistence  of  the  ilio-femoral  crease ; 
and,  lastly,  by  the  preservation  of  the  movements  of  the  hip-joint.  In  both  affections 
there  is  shortening  of  the  limb,  but  in  the  sacro-iliac  it  is  never  real  at  any  time, 
while  it  is  invariably  so  in  the  latter  stages  of  coxalgia,  owing  to  the  partial  destruc- 
tion of  the  head  and  neck  of  the  femur.  Coxalgia  is  nearly  always  a  disease  of 
early  childhood,  whereas  sacro-iliac  disease  is  seldom  observed  until  after  the  fifteenth 
year. 

Neuralgia  of  the  hip  occurs  chiefly  in  j^oung  females  of  a  nervous  temperament 
and  hysterical  habits,  and  is,  generally,  easily  distinguished  from  disease  of  the 
sacro-iliac  synchondrosis,  first,  by  the  character  of  the  pain,  which  is  more  widely 
diffused,  as  well  as  more  superficial  and  irregular;  secondly,  bj'  the  want  of  intumes- 
cence in  the  course  of  the  joint ;  thirdly,  bj-  the  coexistence  of  neuralgia  in  ot!)er 
parts  of  the  body ;  and,  fourthly,  by  the  history  of  the  case.  Another  important  ele- 
ment is  the  absence  of  abscess,  which  nearly  always  occurs  in  the  latter  stages  of 
sacro-iliac  disease. 

The  discrimination  between  sciatica  and  this  affection  is  seldom  difficult.  The 
chief  signs  of  distinction  are  that,  in  the  former,  the  pain  is  confined  chiefiy  to  the 
lumbar  region,  while  in  the  latter  it  is  seated  more  particularly  in  the  line  of  the 
sacro-iliac  joint.  Besides,  it  is  generally  more  easily  amenable  to  treatment,  and  is 
very  frequently  connected  with  a  gouty  or  rheumatico-gonty  state  of  the  system. 
Moreover,  in  sciatica  there  is  no  deformity  of  the  pelvis  or  change  in  the  length 
of  the  limb. 
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It  is  biirely  possible  tlirit  sncro-iliac  rlisense  might  be  cnnfounded  with  dinens^  of 
tlie  spine;  but  such  nil  otoiinfriee  will  readily  be  Rvoi<lecl  if  tlie  surgeon  keppcloarlj 
before  Iii^i  iniiitl  the  distinction  between  the  real  symptoms  of  the  two  di$r>r<)cf«. 
Ill  the  r<trmer  there  is  always  more  or  less  intumescence  iu  the  liue  of  the  sacro-iliac 
joint,  with  luniUed  deftirmity  of  tlie  [telvis  and  elongation  of  the  limb  on  the  atfectol 
side;  in  tlie  Jatter  all  these  phenomena  are  wanting,  «nd  the  vertebral  column  i« 
stiff,  tender  on  pressure,  and  cxenrvated.  The  most  common  site  of  the  di»ea«e  i« 
the  dorsal  portion  of  the  s[)ine,  ami,  if  iui  abscess  form,  the  matter  never  gravitates 
in  the  direcaion  of  the  sacro-iliae  juiietion. 

The  projfnosis  is  alwayi^  uiil'uvorable.  Now  and  then,  it  is  true,  a  case  recovenn, 
but  such  an  oeenrrence  is  very  uncommon.  In  general,  the  patient,  after  having 
lingered  for  mmilhs,  wilh  an  occasional  intormissiou  from  sntTering,  is  finally  worn 
out  bj-  the  profuse  drain  and  hectic  irritation,  or  by  some  intercurrent  disease,  a> 
purulent  infection,  or  tuberculosis  of  the  lungs. 

The  trealnwut  of  sacro-ilinc  disease  is  similar  to  that  of  coxnlgia.  The  principal 
remedies  are  rest  and  recumbency,  with  leeches  and  ]>listers  in  the  early  stage  of  tiie 
disonler,  followed,  if  there  be  not  prompt  and  decided  amelioration,  by  th**  estab- 
lishment of  a  long  issue,  with  the  actual  cautery,  in  the  line  of  the  aff>  nu 
Of  course,  no  severe  ciumter-irritation  is  admissilile  allcr  the  parts  have  !•  ri- 
ously  disorganized.  If  abscesses  form,  no  time  must  be  lost  in  lotting  out  Llicir 
contents  by  a  valvular  inci.sion.  The  strength  is  supported  by  tonics,  and  the  cod- 
stitutiou  improved  by  alterants,  as  iodide  of  iron,  iodide  of  potassium,  and  bichlo- 
ride of  mercury,  with  cod-liver  oil  and  other  suitable  means. 


TobercaloaU  of  lbs  Wriic-Jolnt. 


3.    TUBERCULOSIS  OF  THE  JOINTS  OF  TBE  SUPERIOR  EXTBEMITT. 

1.  Wrisl-joinl. — The  characteristic  features  of  tuberculosis  of  the  wrist-joint  arc  well 
dei>ictcd  in  the  annexed  engraving,  tig.  533,  from  DarwoU,  the  disease  having  already 

made  considerable  progress.     It  will  be 
Fig.  533.  observed  that  the   great«'st  amount  of 

swelling  and  distortion  is  on  the  ilorsal 
surface  of  the  hand,  although  there  is 
also  a  pood  deal  of  fullness  in  front  .nnd 
in  the  hollow  of  the  palm,  which  is  often 
completely  effaced,  cpjiecially  when  the 
matter  gravitates  in  that  direction,  The 
thumb  and  fingers  arc  tumefied,  stifl^ 
and  straight,  or  nearly  so,  and  have  a 
peculiarly  elongate<l  appearance.  Every 
attempt  to  move  them  excites  severe  pain,  or  pain  and  spasm.  A  sense  of  fluctua- 
tion, often  very  faint  and  perplexing,  is  usually  j)erceptible,  being  most  di-stinct  va 
the  back  of  the  joint,  and  caused  either  by  a  fungous  condition  of  the  synovial  mfm- 
brane,  or  b}'  the  presence  of  an  niinntnral  quantity  of  synovial  fluid,  or  both.  The 
muscles  of  the  limb  arc  wasted  and  Habby.  If  matter  form,  it  generally  experi- 
ences no*  only  great  difllculty  in  Jin<ling  an  outlet,  but  is  very  apt  to  tr.ivel  up 
tlic  forearm  and  down  along  the  dorsal  surface  of  the  hand.  Dislocation  of  the 
l>onea,  iu  any  direction,  is  uncommon.  The  head  of  the  ulna,  however,  is  oflrii 
abnormally  prominent,  but  of  the  radius  the  styloid  process  alone  is  distingnisli- 
able. 

The  treatment  consists  in  placing  the  limb  in  an  easy,  straight  position  npnn  a 
carved  splint,  and  in  employing  the  other  measures  called  for  in  ttibeix'ulosis  of  oilier 
joints.  If  matter  form,  an  early  outlet  should  be  aflbrded,  lest  it  difl'use  itself  exteiH 
sively  among  the  soft,  [larts  and  the  bones,  and  so  endanger  limb  and  life.  Althoui^h 
resection  is  sometimes  available,  the  preference  should  generally  be  given  to  ampu- 
tation. 

2.  Elbow-joint. — Tuberculosis  of  this  joint  generally  begins  in  the  structures  of 
the  humerus,  whence  it  may  gradually  spread  to  the  ulna  and  rmlins,  involving  the 
whole  articidation  in  ruin.  Pain,  .stiffness,  and  swelling  in  and  around  the  joint  are 
the  prominent  symptoms  of  the  disease.  Tlie  skin  is  tense,  glossy,  and  more  or  less 
red  at  the  focus  of  the  morbitl  action;  the  parts  are  intolerant  of  maniptdntion  ami 
motion,  and  the  swelling  presents  itself  iu  the  form  of  two  eoucs,  united  on  a  level 
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witli  tlie  crease  of  the  elbow,  one  apiex  looking  upwanls,  the  otluT  downwurds.  Tlie 
osseous  |>roiuiiieiK-e3  are  corupk-U'ly  ellacL-d,  exi-t-pt  tliat  formi'd  by  tbt'  tilecrauon 
process,  on  eacli  side  of  wliicli  Uhtc  is  usually  it  •jooil  deal  of  Hiictiiatiou,  caiistHl  by 
tl»e  presence  of  a  large  quantily  of  synovial  fluid.  Tlie  limb  is  wasled  bnlli  aliove 
and  below  tlie  joint,  aiid  the  fuigers  are  slilf,  swolJeii,  :uid  alniosst  useli-SH.  The  liieeps 
luuscle  is  rigidly  contracted,  so  as  to  render  extension  dillieult,  if  not  impossibltvaud 
the  forearm  is  l>eiit  nearly  at  a  right  angle  with  the  arm.  When  matter  forms,  it  is 
uatially  discharged  at  the  back  part  of  l!ie  joint,  at  the  skle  of  the  oleciaaou  process, 
or  at  the  lower  part  of  the  arrn ;  seMoin  in  the  forearm  or  in  front  of  tlie  jf^itit.  Tlie 
ulna,  owing  to  tlie  .solidity  of  its  connections,  is  harilly  ever  dislocated,  btit  it  is  not 
Udconiinon  for  the  r.adiiis  to  abantlon  its  relations  with  the  biirnerus  when  there  \s 
much  disorganiz:itiou  of  their  ligaments.  In  the  worst  forms  of  the  disease,  the 
bones  arc  involved  to  a  great  extent;  far,  indeed,  beyond  their  articular  extremities. 

In  the  treatment  of  this  afl'ection  the  same  priutiples  are  to  be  observed  as  in 
artienliir  tuberculosis  in  general.  Early  recourse  shtuild  be  had  to  the  actual  cautery, 
drawn  linearly  along  eaeii  side  of  the  joint  t'cir  four  or  five  inches,  and  to  proper  sup- 
port by  means  of  a  siiitalije  splint,  extending  from  near  tiie  axilla  down  to  tlie  Hngers. 
The  forearm  should  be  placeil  in  a  semitUxi'd  position;  matter  should  be  promiitl}' 
evacuated,  and  every  means  should  bo  employed  to  preserve  the  nsefulness  of  the 
limb.  Amputation  will  be  necessary  when  the  ilisease  is  very  extensive,  or  the  gene- 
ral health  is  much  impaired;  oLhcrwise  the  atlcctcd  bones  may  be  advantageously 
dealt  with  by  resection. 

3.  H/iouldfr-joint. — Tnbercnlosia  of  this  joint  is  uncommon,  and  is  met  with  chicfl}' 
in  young  persons  aller  the  age  of  eighteen  or  twenty,  beginning  generally  in  the 
synovial  mL'miiranc  and  other  structures  of  the  humerus,  to  which  it  is  nearly  always 
limite<l,  the  glenoid  cavity  of  the  8c:i|»ula  rarely  siiflering. 

The  disease  is  usually  announced  by  more  fir  less  swelling,  pain,  and  stilTiiess  in 
the  joint,  which  the  patient  is  generally  disposed  to  ascrilie  to  the  eUeits  xf  rlieuraa- 
tism,  cold,  or  some  sliglit  injory.  As  it  prrigresses,  the  shoulder  loses  its  tiatur.il 
e<»nlour,  and  assumes  a  pecidiarly  rounded  appearance,  owing  to  the  presence  of  an 
undue  quantity  of  synovia!  tluid.  The  deltoid  muscle  is  gradually  flattened  nud 
atrophic*!,  and,  in  fact,  the  whole  arm  is  wasted.  The  movements  <if  the  j*iiiit,  at 
first  merely  restrained,  are  ultimately  entirely  lost.  If  the  morlud  ae-tion  is  not 
arrcste<l,  abscesses  at  length  form,  point  and  break,  leaving  thus  a  nnmiicvof  fistu- 
lous o[>eniug8  leading  down  to  the  diseasetl  bone,  which  is  cither  carious  or  both  cari- 
ous and  necrosed,  not  unfreijueiitly  to  an  extent  of  three  or  four  inches.  In  the  worst 
cases,  there  is  sometimes  serious  involvement  of  the  glenoid  cavity  of  the  scapula. 

Ttie  pain  which  attends  this  disease,  early  in  the  attack,  is  occasionally  most 
keenly  I'eU  in  the  elb<»w,  as  in  coxalgia  it  is  originally  seated  in  the  knee.  Snch  an 
occurrence  is,  however,  uncifminon,  and,  therefore,  of  little  diagnostic  value. 

The  treatment  consists  in  complete  rc[)ose  of  the  joint,  and  in  the  application  of 
leeches  and  l>listers,  or,  if  the  attack  is  obstinate,  the  hot  iron.  Matter  is  early 
evacuated,  and  dead  Uone  or  cartilage  removed  as  soon  as  it  is  siilOcij'Htly  detached. 
In  protracted  cases,  dependent  upon  the  presence  of  carious  or  necrosed  bone,  the 
proper  remedy  is  excision  ;  an  operation  wliieh,  if  carefully' executed,  is  not  only  free 
from  danger,  but  nearly  always  successful^  the  patient  regaining  a  good  use  of  his 
limb. 


4.   TrnERCULOSIS  of  the  joints  of  the  inferior  EXTRF.MITY 

I.  Ankle-Joinl. — The  most  common  cause  of  tuberculosis  of  ttiis  joint  is  external 
injury,  as  a  s|>rain,  tuist,  blow,  or  contusion.  Among  t!ic  enrlicr  loeal  symptoms  is 
n  Bwelling  just  in  front  ofe»ch  lualleolns,  filling  up  the  holhnv  which  naturally  exists 
there;  it  fliiclnates  under  the  linger,  and  is  mainly  dependent  njioti  the  presence  of 
synovial  fluid,  vvln'ch,  from  the  pecnliar  structure  of  the  joint,  always  accumulates 
liiere  in  larger  quantity  than  elsewliere.  As  the  disease  progresses,  the  grooves  at 
the  side  of  the  undo  Achillis  disappear,  and  the  wliole  joint  becomes  enormously 
enlarged,  the  heel  and  other  osseous  prominences  losing  their  distinctive  features. 
Tliis  increase  of  fiae  is  owing,  not  exclusively  to  morbid  deposits  in  and  amund  the 
articulation,  hut  also,  at  least  in  part,  to  an  expansion  of  the  ends  of  the  bones,  as 
is  easily  ascertainable  by  exnmiinition.  When  the  disease  is  far  advanced,  the  flm- 
tuation  is  rendered  very  faint  in  consequence  of  the  fungous  condition  of  the  syno- 
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vial  meinbraiii",  Ihfi  leg  ig  excessively"  wasterl,  and  the  foot  hna  n  distorted  or  lwi*t«d 
apiK-'nrauce,  na  if  it  were  I'otaled  upon  its  axis,  or  jmrtinily  dislocated.  If  »iii»purv 
tioii  lakes  plnce.  the  matter  usually  collects  in  front  of  the  joint,  ditTiising  itself  more 
or  leas  estensaively  in  the  subcutaneous  cellular  tissue  of  that  ivgion. 

In  the  treiitiueiit  of  this  disease,  the  foot  should  lio  placed  at  a  rig^ht  angle  with 
the  let,',  aud  the  parts  wull  supported  with  suitable  splints,  bo  ns  to  maintaiu  them  in 
an  tiiisy,  ri'l.'ixi'd,  an<l  rjuiot  position.  Tiinear  cauterization  may  l»e  pcrforiucl ;  or, 
what  is  preferable,  a  small  issue  siiould  be  estalHished  with  the  hot  iron  iuimtdbu?!) 
above  each  malleolus.  Prompt  vent  is  afforded  to  pus;  and,  if  the  joint  cannot  l« 
saved,  resection  or  amputation  is  resorted  to,  according  to  the  judgment  of  tbc 
surgeon. 

2.  Knfc-jnint. — This  joint^  owing  to  the  great  size  of  its  artirnlar  surfaces,  its 
extensive  motions,  and  its  exposed  situation,  is,  next  to  the  hip,  more  frequently  the 
scat  of  tuberculosis  timn  auy  other  joint  in  the  body.  "While  the  disease  is  ino»t 
common  iu  young  persons  before  the  age  of  fifteen,  it  is  often  met  with  in  youn^ 
adults,  and  is  generally  developed  under  the  indueuco  of  external  violence,  as  a  blow, 
fall,  or  twist,  acting  upon  a  depraved  constitution. 

The  pain  which  attends  this  disease,  and  which  is  generally  ver^'  severe,  even  at 
the  commencement  of  tlie  attack,  is  almost  invariably  situated  in  the  direction  of  the 
inner  condyle  of  the  fL-miir,  at  the  lower  part  of  the  patella,  or  at  the  inside  of  tiic 
head  of  the  tibia;  seldom  at  the  outer  i)art  of  the  joint.  Tlie  great  uniformity  of 
this  occurrence  has  led  to  various  speculations  as  to  its  canse,  but,  as  yet,  no  satis- 
factory explaiuition  has  been  offered.  As  in  coxalgia,  the  pain  is  liatile  to  periodical 
exacerbations;  in  f^eneral,  it  is  of  a  didl,  heavy,  gnawing  character,  and  is  com- 
monly worse  at  night  than  in  tlie  day,  extending  up  and  down  the  limb,  and  destroy- 
in;4;  the  patient's  8lcc|)  ami  appetite. 

The  concomitant  swelling  is  usually  very  great,  and  is  due  partly  to  intcrntitinl 
deposits,  ])artly  to  au  inordinate  increase  of  the  synovial  fluid.  It  is  always  nio*t 
conspicuous,  e^jK-cially  in  the  earlier  stages  of  the  complaint,  in  front  and  at  the 
eidus  of  the  patella,  owing  to  iht:  laxity  and  yielding  cliarncterof  the  tissues  at  Iheso 
points.  It  is  in  consequence  of  this  circumstance  that  the  depressions  in  this  sitim- 
lion  are  generally  soon  completely  eflaced,  or,  what  is  the  same  thing,  replacc<l  by 
soft,  fluctuating  bags.  A  simihir  ])rotninence,  otten  of  great  size,  exists  just  altoxn 
the  joint,  over  the  lower  part  of  tiie  femur,  bounded  inferiorly  by  the  patella,  atirl 
on  each  side  by  the  lateral  ligament,  its  anterior  wall  being  formed  by  the  tendon  of 
the  extensor  muscle.  Very  little  tumefaction  ever  occurs  in  the  poplitesil  region, 
even  in  the  more  advance<l  stages  of  the  disease.  The  skin  is  tense  and  glossy;  the 
subcutaneous  veins  are  abnormally  large;  the  knee  is  stilf,  if  not  immovable;  and 
the  leg,  mure  or  less  flexed,  is  swollen  and  (edematous,  while  the  thigh  ia  remarkably 
atro|>[iied.  In  projtortion  as  the  ligaments  yield,  the  deformity  of  the  joint  increases, 
owing  chiefly  to  the  di?<phicement  of  the  head  of  the  tibia,  which  allows  the  muscles 
to  drtiw  tiie  leg  outwanis,  so  as  to  give  it  a  twisted  or  contorted  appearance.  Not 
uulVequenLly  there  is  an  actual  cnlnrgement  of  the  heads  of  the  diseuscfl  bones. 

The  lluetoation  which  constitutes  so  prominent  a  symptom  in  llie  earlier  periods 
of  this  complaint,  often,  in  great  measure,  if  not  entirelv,  clisnppears  during  'Ma  pro- 
gress, owing  to  the  adventitious  deposits  upon  the  synovial  meral>ranc  and  theal»Horp- 
tion  of  tiie  redundant  synovial  fluid.  Whenever  this  is  tiie  case,  the  swelling,  instt-ad 
of  ihcing  soft  and  yielding,  will  be  comparatively  firm  and  resisting,  but  still  pfjsjiess 
some  degree  of  elasticity,  often  so  <leceptive  as  to  lead  to  the  idea  that  the  Joint 
contains  a  good  deal  of  fluid,  and  which  nothing  but  the  most  careful  examinatioa 
can  dispel. 

Pus  does  not  always  form  in  this  disease,  even  when  permitted  to  proceed  imrao- 
lested ;  on  the  contrary,  there  is  reason  to  l>elieve  that  it  is  frequently  entirely  absent. 
When  suppuration  does  take  place,  the  matter  may  either  be  absorl>ed,  or  it  may 
escajH!  at  tlie  aide  of  the  patella,  the  lower  part  of  the  thigh,  or  oi'cr  the  bead  of  the 
tibia;  very  rarely  in  the  ham.  In  the  worst  forms  of  the  disease,  the  whole  surface 
nf  the  joint  may  be  riddled  with  fistulous  aj^ertures,  leading  down  to  the  di<)i'a9ed 
bones,  large  portions  of  which  are  then  either  carious  or  necrosed. 

The  treat 7U)'i)t  of  tuberculosis  of  the  knee  presents  nothing  peculiar.  The  ^anae 
rules  of  practice  are  to  be  enforced  here  as  in  coxalgia.  Rest  of  the  part  and  sytttem, 
local  support  and  extension  by  means  of  splints  and  the  weight  and  puUej,  and 
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cauterization,  either  linear  or  circumscribed,  are  of  primary  importance,  and  must 
be  tljoroughly  enforced  from  the  very  beginning. 

When  the  more  acute  symptoms  have  subsided,  or  the  disease  has  assumed  a  chronic 
form,  to  enable  the  patient  to  exercise  in  the  open  air,  the  requisite  extension  and 
rest  of  the  joint  may  be  secured  by  the  apparatus  of  Dr.  Sayre,  delineated  in  fig. 
534.  It  consists  of  two  steel  collars,  each  about  one  inch  wide,  which  embrace  the 
limb — the  one  at  the  upper  third  of  the  thigh,  the  other  just  above  the  ankle — and 
admit  of  adjustment  by  means  of  a  sliding  hinge  and  lock,  while  they  are  connected 
on  each  side  by  an  extension  rod,  constructed  on  the  rack  and  pinion  principle.  To 
apply  this  instrument,  strips  of  strong,  inelastic  adhesive  plaster,  one  inch  in  width, 
are  arranged  on  the  limb  ip  the  manner  represented  in  fig.  535,  and  confined  to  within 
an  inch  of  their  extremities  by  a  roller.    The  instrument  is  then  placed  in  position, 


Fig.  634. 


Fig.  685. 


Fig.  53G. 


Sayre's  Apparatn*  for  Gxteniton 
St  the  Kaee-Jolnt. 


Mode  of  applying  the  AdbeMra 
Plaster. 


Apparatus  Adjaated. 


the  collars  fastened  suflSciently  tight  to  be  comfortable,  and  the  free  ends  of  the 
plaster  turned  over  them  and  secured  by  a  roller.  The  connecting  rods  are  extended 
simultaneously  by  means  of  the  thumb-screws,  the  limb  being  thus  brought  nearly 
into  a  straight  line,  as  in  fig.  536,  freedom  from  pain,  on  pressure  being  brought  ti6 
bear  on  the  foot,  denoting  that  the  requisite  degree  of  extension  lias  been  efliected. 
The  dressing  is  completed  by  enveloping  the  leg  in  a  bantJage  from  the  toes  up  to 
the  instrument,  to  prevent  swelling,  and  by  surrounding  the  joint  with  strips  of  gum 
ammoniac  and  mercurial  plaster,  so  as  to  exert  a  sorbefacient  action  upon  the  swollen 
and  pulpified  tissues.  When  the  parts  are  hot  and  painful,  the  application  of  the 
plaster  should  be  preceded  bj'  saturnine  and  anodyne  lotions. 

When,  so  far  as  ordinary  treatment  is  concerned,  the  case  is  hopeless,  the  only 
resource  is  resection  of  the  affected  joint;  or, this  being  inadmissible  on  account  of 
the  great  extent  of  the  disease,  amputation  of  the  thigh  will  make  a  better  and  more 
satisfactory  cure. 

3.  Hip-joint. — Tuberculosis  of  this  articulation,  usually  called  coxalgia,  femoro- 
coxalgia,  or  hip-joint  disease,  is  most  frequent  from  the  third  to  the  seventh  year. 
Cases  occasionally  occur  before  the  twelfth  month,  and  now  and  then  an  instance  is 
seen  after  puberty,  or  even  after  the  age  of  twenty,  but  this  is  uncommon.  Both 
sexes  are  liable  to  it ;  and  it  is  sometimes  witnessed  in  several  members  of  the  same 
family. 

The  causes  of  coxalgia  are  the  same  as  those  which  provoke  strumous  disease  in 
other  parts  of  the  body.  The  most  common  are  external  injury,  as  sprains,  falls,  or 
blows,  exposure  to  cold,  inadequate  food  and  clothing,  and  wasting  maladies,  as 
cholera, chronic  diarrhosa,  dysenter}-,  scarlatina,  measles,  and  diflferent  kinds  of  fevers. 
In  very  many  cases  it  arises  spontaneously,  or  without  any  obvious  reason. 

It  is  seldom  that  both  hip-joints  are  involved  in  this  affection,  whether  simultaneously 
or  success ivelj*.  During  its  progress,  however,  it  becomes  occasionally  complicated 
with  other  strumous  maladies,  as  Pott's  disease,  psoas  abscess,  ophthalmitis,  pulmo- 


1072 


DISEASES    AND    INJUBIESOF    JOINTS. 


nary  plithisis.  ami  ck-generation  of  the  lymphatic  glands  of  the  neck,  ine6«iilefy,iB<! 
otUer  parts  of  the  bo<ly. 

Symploma(t/lofft/. — Tuberoulosis  of  the  hip-joint  may  IxJ  tk'scrihed  as  consLsUnp  of 
three  stages,  each  chnriK'tiTizi-d  liy  ilisliiKlivf  syiiij)t«.im.s  ami  imthnlogical  djiiiigt'*, 
as  well  as  requiring  peculiar  treatment.  As  thia  divisiou  ia  not  imaginary^  but  k%U 
it  is  ileserviiig  of  tlie  greatest  attention. 

The  sym|)tom9  of  the  disease,  in  its  firnl  flarjc^  arc  usually  of  so  obscure  uid 
stealthy  a  character  as  to  render  it  very  liable  to  be  mistaken  for  other  attectiuus  of 
the  joint.  The  first  circumstance  which  commonly  attra<'t.s  attention,  Cbpecially  if 
the  patient  is  a  chihl,  is  a  feeling  of  fatigue  after  exercise,  wiili  slight  pain  in  llw 
knee,  and  a  disposition  to  drag  the  limli,  thus  giving  the  gait  a  fetitl',  awkwanl 
appearance.  In  this  manner  the  case  may  progress  IVir  several  weeks,  or,  indtvtl, 
even  for  several  nionlhs,  with,  ]>erliapS4  li.-uxlly  any  perceptible  aggravation.  Th« 
child  still  goes  about,  taking  his  accustomed  exercise,  and  manifesting  the  *»me 
interest  as  formerly  In  his  oul-tlojjr  nmuscmenls.  Gradually,  however,  the  pain 
increases;  there  is  now  a  distinct  limp;  and  the  sleep  is  disturbed  by  hpasmodic 
twiteiies  of  the  extremity.  Tlie  pain  is  usually  referred  to  the  knee,  paitictilarly 
lo  its  inner  side,  and  is  eitlier  shar[>  and  lancinating,  or  dull,  heavy,  and  aching. 
It  is  sometimes  felt  in  the  very  deptlis  of  the  joint,  but  more  frequently  it  is  i^w^t- 
fieinl,  as  if  it  were  just  beneiith  the  integument.  Kxercise,  or  motion  of  any  kind, 
always  increases  it,  and  it  is  generally  wo«'?e  at  night  than  in  the  day  ;  damp  stat«& 
of  the  atmosphere,  suppression  of  the  cutaneous  persj)iraliou,  and  disorder  of  the 
digestive  organs,  also  frequently  aggravate  it.  The  knee,  on  inspection,  is  found 
to  be  free  from  swelling  and  discoloration,  and  commonly  quite  tolerant  of  rough 
manipulation,  as  motion,  pressure,  and  [jercussion.  Occasionally  the  paiu  is  of  a 
neunilgic  nature,  and  distinctly  peritulical  in  i-ts  occurrence,  very  mmilar,  in  thi* 
respect,  to  the  paroxysms  of  an  intermittrnt  fever;  the  attack,  jMjrhaps,  coming  on 
early  in  the  evening,  and,  aller  having  continued  for  a  few  hours,  returning  about 
tiie  same  time  tiie  next  day.  This  fonn  of  ])ain  is  most  frequent,  according  to  m j 
olisorvation,  in  persons  living  in  a  malarial  atmosphere. 

It  is  not  often,  however,  that  the  pain,  wliatever  may  he  its  cliaractor,  is  cnllwljr 
coiillneil,  at  this  stage  of  the  disease,  to  the  knee;  or,  if  it  is  so  at  first,  Utnt  it 
remains  there  exclusively  for  any  length  of  time.  In  general,  it  extends  also  to  the 
thigli  and  leg,  sometimes  along  the  front,  now  along  the  sides,  especially  the  inni-r, 
aiid  now  along  the  posterior  surface,  in  the  direction,  apparently,  of  some  nertoun 
trunk,  as  tiie  femond,  obturator,  suplienous,  or  sciatic.  1  have  met  with  cases  >rbetv 
the  paiu  was  felt  most  keenly  at  the  tendo  Acliillis,  immediately  above  the  ankle- 
joint,  and  in  one  instance  it  was  distressingly  severe  over  the  instej).  Soroetiaies. 
again,  it  seems  to  shift  from  one  of  these  points  to  another,  l»eing,  perhaps,  lunst 
violent  at  one  period  in  the  knee,  and  at  another  in  the  thigh,  leg,  or  foot. 

The  occurrence  of  pain  in  the  knee  may  be  exj>laincd  by  the  irritation  of  tbe 
nerves  that  ai'e  ilistribiited  to  the  hiivjnint.  Thus,  the  round  ligament  receives  » 
filament  from  the  oiilurator  nerve,  which  sends  a  branch  t<j  the  inner  side  of  lli« 
knee  as  well  as  to  its  interior.  Inflammation  of  the  synovial  covering  of  that 
ligament  necessarily  involves  its  nervous  supply,  and  the  sensation  of  paiu  i» 
experienced  either  at  the  inner  side  of  the  knee  or  in  the  hitciior  of  the  jniiiU 
When  the  anterior  portion  of  the  ca|>snle  and  its  synovial  membrane  ore  pri- 
marily at^ected,  the  sutferitig  is  generally  referred  to  the  outer  side  of  the  knee,»» 
branches  are  distributed  to  that  locality  from  the  femoral  nerve,  which  also  send* 
articular  branches  to  the  front  of  the  hip-joint.  Anomalous  pains  exi>erience«i  at 
other  situations  may  also  be  explained  by  nervous  irritation.  The  posterior  portion 
of  the  hip-joint  is  su[tptied  by  filaments  from  the  great  sciatic  trunk,  which  setid* 
brunches  not  only  to  the  hack  of  tlie  knee,  luit  to  the  entire  lower  extremity,  so  that 
pain  may  be  felt  at  any  f)f  the  jjoints  &upplie<l  by  that  nerve,  when  the  inllAnt- 
mation  is  sealed  at  the  posterior  surface  of  the  articulation.  A  knowledge  of  tlicae 
amUomical  facts  renders  great  aid  in  the  diagnosis  of  individual  cases,  and  ser^•es  t«» 
prevent  those  curious  mistakes,  which  not  unfrequenily  occur,  of  mtHlientiug  |>«rt» 
which  are  free  from  disease. 

Alter  some  time,  varying  from  a  few  weeks  to  as  many  months,  the  |tain  shift.s  In 
the  hip  and  its  neighborhood;  or,  if  it  do  notentiifly  forsake  the  knee,  it  is  generally 
less  constant  and  severe  there  than  it  was  in  the  first  instance,  or  sfKjn  after  llw 
commencement  of  the  morbid  action.     Commonly  it  is  most  intense  and  perbistc-ol 
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directly  over  the  niticulation,  dcep-scutud,  and  of  a  dull,  giianirig  diaracter.  At 
times  it  is  perceivc<l  most  ket;uly  iu  the  sciatic  notcli,  ht'tw^en  tltc  jj^rtat  tro- 
chanter and  the  b\>\uv  ui'  the  ilium,  or  iii  the  upper  and  uiUur  jmrt  of  the  groin. 
Occasionallj,  again,  it  exists  simultaneously  at  all  these  points,  allbough  not  iu  an 
equal  degree;  or,  a«  it  leaves  one,  it  fastens  itself  upon  another.  In  rare  oast-s  the 
piiiii  appears  in  the  hip  liefore  it  shows  itself  in  the  knee,  Ihijih,  or  leg.  Pressure 
upon  the  glute.il  region  and  the  groin,  motion  of  the  atl'eeted  joiut,  and  percussion 
of  the  knee,  the  leg  heiiig  flexed  at  a  right  angle,  or  of  the  sole  of  the  foot,  llie  limb 
being  extended,  always  augment  the  [tain,  and  lead  to  the  deteetion  of  its  seat. 

As  yet,  there  is  no  sensilile  inipairmi-nt  of  the  general  heiiJth  ;  the  appetite  is  s^)od, 
and  the  various  tissues  retain  their  normal  condition.  The  muscles  of  the  nlle»ltd 
hip  and  limb  ajc,  perhaps,  a  little  thinner  and  softer  than  natural,  but  these  changifs 
are  usually  slight,  and  henee  they  often  elude  detection. 

In  the  nevond  atage  of  the  eomplaint,  the  niosi  prominent  local  phenomena  arc,  an 
increase  of  pain  in  the  hip  and  knee,  flalleniny  of  the  Inittoek,  etlaeenient  of  the 
gluteo-femoial  crease,  ahduction,  outward  rotation,  and  apparent  elongation  of  the 
liujb,  with  spasmodic  twitching  and  wasting  of  its  muscles. 

The  pain,  hitherto  seated  cbielly  iu  the  knee,  now  also  affects  the  hip,  or,  if  it 
existed  there  previously,  as,  indeed,  is  not  unfrequeuLly  the  case,  it  becomes  sensibly 
ngtrravatcd.  It  is  ]mrticularly  violent  at  night,  ofieti  for  hours  interrupting  sleep, 
!ind  is  attended  witli  the  most  distressing  epasmodie  twitches  of  tiie  muscies  of  the 
limh,  which  thus  greatly  augment  the  local  and  geueral  sutfering  by  the  sudden  and 
forcible  aj>position  of  the  inllnmed  articular  surfaces.  The  pain  at  one  time  is  fixed, 
deep,  aching,  gnawing,  or  bi>ringi  at  another,  erratic,  sharp,  or  lancinating,  darting 
al>out  iu  ditferent  directions,  nfiw  through  the  joint,  then  down  the  limb,  and  then 
through  the  groin,  or  hack  along  the  course  of  the  sciatic  nerve.  It  is  most  dis- 
tiessing  wlieu  tiie  bone  is  inllanietl  immediately  beneath  the  articular  la^er,  and  sets 
iu  much  earlier  than  when  the  synovial  membrane  is  prinuuily  allVcted,  thereby  fur- 
nishing a  clue  to  the  iliagnosis  as  to  which  of  these  structures  is  fii-st  involved.  Oc- 
casionally it  is  most  severe  in  the  lumbar  region,  in  the  lower  part  of  the  pelvis,  in 
the  situation  of  the  acetabulum,  or  at  the  upper  and  inner  part  ('f  the  thigh.  Some- 
times, as  before  remarked,  it  is  of  a  neurnlgic  character,  coming.  g<jing,  and  recurring 
at  particular  period.s.  Derangement  of  the  digestive  apparatus,  exposure  to  cold, 
and  damp  states  of  the  atmosphere,  liave  a  tendency  to  aggravate  and  protract  it. 
The  pain  in  the  knee,  instead  of  disapiwaring,  generally  increases  in  violence,  at  the 
same  time  that  it  becomes  more  frequent  and  fixed. 

The  sleep  is  habitnally  disturbed  by  uniik-asant  dreams,  and  the  patient  often 
wakes  up  in  great  ahirm,  crying  and  screaming.  Occasionally  he  is  partially  delirious 
from  pain  and  fever,  lie  slce|>s  b}-  snatches,  and  usually  feels  fatigued  and  uure- 
freshcd  in  the  morning.  Spasmodic  twitching,  jerking,  or  starting  of  the  limb  is  a 
prominent  symptom,  seldom  entirely  absent  iu  -Any  case.  Sometimes,  indeed,  it  sets 
in  at  a  very  early  period,  and  contirmes,  with  more  or  less  violence,  during  the  whole 
progress  of  the  malady-  It  is  parLirularly  distressing  iu  the  muscles  of  the  thigh, 
liut  often  afi'ects  also  those  of  the  hip  and  leg. 

Along  with  these  symptoms  there  is  frequently  loss  of  appetite,  with  disorder  of 
the  secretions,  aud  njore  or  less  i{:!\x'T  at  night.  The  bowels  are  usually  inclLued  to 
be  constipated,  the  urine  is  scanty  and  high-colored,  the  skin  is  rather  arid,  especially 
in  the  evening,  and  tlicre  is  often  considerable  thirst.  As  the  disease  advances,  the 
lever  increases,  and  is  frequently  followed  liy  copious  sweats.  The  patient  loses 
flesh  and  strength,  he  is  peevish  and  irritable,  ami  his  countenance  has  a  careworn 
appearance.  Although  such  is  orrliiiarily  the  state  of  the  system,  in  the  second 
stage,  especial!}"  after  tlie  disease  Ims  m.ide  some  progress,  yet  there  are  cases  in 
which  there  is  hardly  any  coustitutional  disturbance  whatever,  except  what  results 
from  the  want  of  sleep. 

The  local  phenomena,  fig.  537,  at  tliia  st.ige  of  tlie  malady  arc  unmistakable.  The 
buttock  of  the  aflTeeted  side  is  found  to  be  remarkably  flattened,  so  as  to  be  in 
striking  contrast  with  the  sound  one.  It  is  much  broader,  as  well  as  c<msiderably 
larger,  than  in  tlie  natund  state? ;  the  gluteal  muscles  are  soft  and  flabby,  and  the 
skin  is  prctcrnaturally  loose,  from  the  absorj)tion  of  the  subcutaneous  fat.  The 
gluteo-femoral  crease,  so  prominent  in  the  natural  state,  is  completely  efliiccd,  giving 
the  thigh  and  hiji  an  appearjince  <if  continuity,  as  if  they  were  fused  together,  and 
the  internatal  fi>ld  i.s  iuclined  towards  the  atTected  side.     The  muscles  of  the  thigh 
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Fig.  537.  and  leg  arc  also  wasted,  and,  in  fact,  the  whole  limb  U  tcrr 

sensibly  atteiiuateil,  evident!)'  owing  to  want  of  eiereine 
ftud  ptTverted  nervous  aetion,  leading  lo  atropliy  of  Ihdr 
sultstanet!. 
^  ]  Y-\\  Marked     eloiirratiuTi    of    the   eur responding    limb,  with 

nhducliun  and  uiitward  rotntiuii.  now  exi&is,  and  U  so 
constant  an  occurrence  that,  it  may,  idong  with  Sf reral  of 
the  other  symptoms  aliove  describe<I,  l)e  eousiilerwl  as 
patlioguoraonic.  The  extent  of  the  elongation  varies,  oo 
an  iiverage,  from  half  an  inch  to  an  inch  and  a  litlf. 
In  rare  cases  it  may  amount  to  two  inches,  and  cren  two 
inches  and  a  half.  It  is  observed  l.>oth  in  the  erect  and  in 
tlie  recumbent  posture,  but  is  commonly  more  conspieooa* 
in  the  former  than  iir  tlic  latter.  Various  explanations 
have  been  offered  of  this  phenomenon,  all,  at  first  eight, 
more  or  less  plausible.  In  the  lir^t  pinco,  it  has  l>««u 
argued  that  it  is  owing  to  the  presence  of  an  unusuni 
qnantitj'  of  synovial  fluid,  the  product  of  intiammatorr 
action,  by  which  the  head  of  the  thigh-bone  is  partially 
pressed  out  of  its  socket,  and  the  corresponding  limli 
projected  beyond  tfie  level  of  the  sound  one.  No  onr, 
however,  has  yet  verified  this  opinion  by  dissection.  That 
there  is  an  innrflinate  secretion  of  synovial  liquor  in  this 
stage  of  the  mala<ly  ia  highly  probal>le,  but  that  its  qaao- 
tity  is  generally  so  great  as  to  cause  such  a  result  is  hardly 
[yi  a  sitpposahie  case.     Jt  is  well  known  that  thei"e  are  fte- 

<[«enlly  large  accumulationis  of  this  kind  in  other  joints, as ^ 
the  elbow  and  knee,  without  iiroilucing  such  nn  efTecl,  ]n 
the  second  place,  the  phenomenon  has  Iteeri  nscribetl  to  the 
relaxed  comlition  of  the  ligaments  and  muscles  of  the  joint; 
but  of  this  occurrence,  if  it  really  exist,  there  is  no  inorf 
positive  proof  than  of  the  influence  which  has  l)een  attriliuted  to  the  .synovial  fluid. 
A  third  opinion,  and,  in  my  jiulgment,  the  only  correct  one,  is  that  tlie  elongation 
in  question  is  due  to  the  position  of  tlie  pelvis,  which,  through  the  ngeney  of  the 
alKluctor  muscles  of  the  thigli,  is  thrown  downwards  and  forwards,  thereby  pnK 
ducing  a  ditfereuec  in  the  level  of  ihc  two  hips,  that  of  the  atfeeted  side  being 
always  lower  than  that  of  the  sounil  «ide.  Now,  a  careful  examinotion  of  the  hotly 
will  not  fail  to  satisf}'  us  that  thi'^  ditierence  is  real,  and  not  im.iginary,  and.  more- 
over, that  it  is  always  in  direct  proportion  to  the  increase  in  the  length'of  the  limK 
Whatever  mode  of  examination  be  adopted,  the  result  will  be  the  same,  whether  the 
patient  is  recurnbont  or  erect.  In  the  latter  ca.se,  he  is  nece.'jsa ri ly  «d>ligod  to  sup- 
port hiuiselt'  u[ion  the  sound  limb,  wliich,  for  this  purj)ose,  he  mnintains  in  a  state 
of  rigid  extension,  al  the  snnve  time  tlirowing  the  corresponding  hip  sf>mewhat  out- 
ward, so  as  to  bring  the  axis  of  the  trunk  on  a  line  witli  the  soi\nfl  fool,  and  thii» 
take  otl'  its  weigiit  from  the  affected  extrnnufy.  This,  it  will  l>e  observe«l,  hang'4 
loosely  from  the  pelvis,  upon  which  the  thigh  id  slightly  flexed,  while  the  leg  isi  liifiit 
on  the  thitih,  the  knee  projecting  ]*romineritly  forwarii,  much  lieyond  the  level  o£ 
the  o|>posife  one,  and  the  whole  member  resting  upon  the  iiall  of  the  foot  and  t<ie*. 
If  this  explanation  be  correct,  as  my  experience  warrants  me  in  assuming,  then  ihe 
eluugation  of  the  tirnb,  so  constantly  witnessed  in  this  stage  of  the  disease,  is  dmI 
real  but  imaginary,  not  |»ositive  luit  merely  apparent. 

Finally,  there  is  generally,  in  this  .<*tage  of  hi[>-joint  disease,  a  marked  depression, 
or  hollow,  in  the  lumliar  region,  wilh  a  slight  inclination  of  this  portion  of  the  spiwt 
towaril  the  sound  side,  and  an  unusual  prominence  of  the  belly.  The  inferior  poP 
tion  of  the  spinal  groove  is  also  more  distinct  than  natural. 

In  the  third  tttagt'  tlie  nature  of  the  disease  is  no  longer  doubtful,  whatever  it  may 
have  been  previously.  Tlie  symptoms  are  characteristic  of  the  extensive  and  friirbt- 
ful  mischief  that  has  hccn  effected  within  the  joint.  Matter  now  forms,  and,  by  it* 
prps.su re  upon  the  inlhimed  structures,  greatly  aggravates  tiie  sjiffering.  The  sup- 
puration is  indicated  hy  an  increase  of  jiain  ;  by  a  sense  of  throltbing  and  t«nsiDn, 
deep  and  persistent;  by  .severe  swelling  of  the  gluteal  region,  generally  most  prorot- 
nent  at  the  centre  of  the  articulation  ;    by  tedema  of  the  sultcutaneous  cellular 
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tissue;  find  by  a  rcmarkaldy  ttir;>id  and  enlarged  condition  of  tlie  suUcntaneous 
veins.  Tiie  aflt;cte<l  joinl  is  intoltrant  of  Liio  sliglitt'Kt  motion  or  numipnlation,  and 
the  patient  is  iinuhli;  to  raise  liiniself  vip  or  tnru  in  lied  witlmut  tlie  greatest  agoiij'. 
Every  attempt  to  Hex  or  extend  tlie  linilj  is  nltemled  with  similar  rcsnlts.  The  eon- 
stitutionnl  disturbance  in  always  in  proportion  to  the  loeal  siiM'ering,  and  violent 
rigors,  followed  by  liij^h  fever  and  copious  sweats,  are  rarely  absent.  Sometimes, 
however,  the  abscess  forms  in  a  quiet  and  insidious  inainier,  without  aii}'  of  the 
severe  symptoms  that  usually  accompany  the  suppurative  proeess  in  this  and  other 
varieties  of  inflammation.  As  the  matter  increases  in  quantity  it  gradnall}-  works 
its  way  towards  the  nearest  8urface,  its  approach  being  denoted  by  the  occurrence 
of  a  circumscribed,  erysipelatous  blush.  Here  there  is  generally  distinct  flnclnation, 
and  tlie  parts,  feeling  soft  and  boggy,  soon  yield  at  one  or  more  points,  followed  by 
the  escape  of  the  contents  of  the  sac. 

The  site  at  which  the  matter,  wlien  left  to  itself,  obtains  a  vent,  varies  in  different 
cases.  Most  generally  it  escapes  at  the  gluteal  region,  either  directly  over  the  joint, 
or  in  its  immediate  vicinity.  The  oilier  situations  at  which  it  is  most  liable  to  dis- 
charge itself  are  the  n]iper  and  back  part  of  the  thigh,  a  shf)rt  distance  below  the 
great  troclianter,  tlie  siiiKjrior  and  external  part  of  the  groin,  the  sciatic  notcli. 
ajui  the  upper  and  inner  surface  of  the  thigh.  Occa.sionally  it  escapes  at  scvenil 
jwints,  either  simultaneously  or  siieecssively,  leaving  thus  a  number  of  orifices,  with 
a  corresponding  number  of  sinuses.  These  passages  are  sometimes  very  long  and 
tortuous,  and  in  old  cases  they  are  always  lined  by  a  false  mendiriuie,  I  recollect 
one  instance  in  which  there  were  nine  distinct  openings,  and  another  in  which  tliere 
were  as  many  as  twelve;  two  at  the  upper  part  of  the  thigh,  am!  one  just  below  the 
crest  of  the  ilium,  the  remain<ler  tieiiig  scattered  over  the  gluteal  region. 

The  matter  sometimes  esc»j>es  both  externally  atnl  internally.  When  the  bottom 
of  the  acetabulum  is  perforated,  it  may  pass  into  the  rectum,  bladder,  or  vagina;  or, 
instead  of  this,  it  may  collect  in  a  surt  of  pouch,  between  the  inner  stirface  of  the 
iliac  bone  and  the  suft  parts  of  the  pelvis. 

The  changes  in  the  limf>  and  hip,  represented  in  fig.  538,  in  this  «tnge  of  the  dis- 
ease, are  striking  and  characleristic.  The  extremity,  uow  ftctualty  shorter  than 
natural,  is  much  attenuated  from  the  wasting  ctf  its 
fatty  and  louscular  ti.ssue-s,  ancl  leinarkahl^-  disfigured 
in  its  appearance,  the  heel  being  considerably-  elevated, 
and  the  ball  of  the  foot  and  toes  alone  touching  the 
ground  when  the  patient  makes  an  etfort  to  stand.  The 
degree  of  shortening  is  variable,  and  not  always  by  any 
means  in  proportion  to  the  destruction  of  the  hea<l  and 
neck  of  the  thigh-hone,  the  acetabulum,  and  the  con- 
necting ligaments,  which  forms  so  prominent  a  feature 
of  the  disea.se  at  this  period.  While  in  some  instances 
it  does  not  exceed  an  inclli,  or,  at  most,  an  inili  and  a 
quarter,  in  r>ther.s  it  amtjunta  to  twice  and  even  thrice 
that  extent.  One-third,  and  sometimes  even  one-half  of 
tliis,  as  I  have  satisfied  myself  by  careful  exanjination, 
is  generally  ntlributa1>Ie  to  the  elevation  of  the  pel  via 
on  the  atlected  siile.  The  position  of  the  foot  is  variable. 
Sometimes  it  looks  directly  forwards  or  outwards,  but 
much  more  commotily  it  inclines  inwards.  These  ditler- 
encps  are  due  to  the  nature  and  extent  of  the  ravages 
experienced  by  tlie  hip-joint.  When  the  acetabulum  lias 
sutfercd  tiiost  severely,  the  foot  usually  turns,  in  a.s  in  the 
iliac  dislocation  of  tbc  thigh-bone;  if,  on  the  contrary, 
there  has  been  niucb  destruction  of  the  head  and  neck 
of  the  femur,  and  the  cotyloiil  cavity  is  only  slightly 
involvetl,  then  the  limb  is  generally  everted,  na  in  intra- 
capsular fracture  of  that  bone,  the  external  rotator  mus- 
cles tending  to  draw  it  in  that  direction. 

The  thigh  is  generally  bent  upon  the  pelvis,  the  angle 
of  flexion  varying  from  the  slightest  perceptible  change  to  ib°.  In  most  cases  it 
inclines  somewhat  towards  the  sound  limb,  and  occasionally,  though  rarely,  it  over- 
laps or  crosses  it.     Sometimes,  on  the  other  Iiaud,  it  stands  otf  widely  nnd  in  a  most 
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miSL'iMiiI^'  way  from  its  fallow,  as  in  the  case  of  one  of  my  {intieDts,  a  woman,  ag«l 
twcnly-Iivt',  in  whom  tlie  two  kncvs  are  habitually  upwaiilsi  of  liftefD  iufheti  apart; 
the  arteetud  limh  sticks  ont  in  i\w  un^st  j^iotesqne  raauner,  and  the  foot,  in  the  ertcl 
posUiru,  is  at  least  six  inches  from  tbi-  floor. 

The  tlii.ii;h,  moreover,  is  always  in  a  painltilly  rifjid  Plate,  depending  upon  the  cva- 
Iraeted  i-onditinn  of  the  muscles  of  tin*  hip  and  limb,  and  tlie  formation  of  adhisjou* 
between  the  reniiiaiits  of  the  sujierior  extremity  of  tiie  femur  and  the  surrounding 
parts.  By  taking  hold  of  the  knee,  a  slight  decree  of  flexion  may,  perhaps,  Ik 
produced,  but  to  abduct  the  thigh,  or  to  move  it  backwards,  is  generally  impnc- 
ticable ;  Iwsides,  every  elloi't  of  tlie  kind  is  attended  with  excruciating  sutfering. 
Owing  to  the  shortening  of  the  hamstring  muscles,  the  leg  is  coramonly  bent  on 
the  tlti<;h,  and,  for  the  same  reason,  the  flexor  muscles  usually  draw  the  heel  upwards 
towards  the  leg. 

The  great  troohariter  generally  lies  directly  over  the  acetabulom,  or  in  its  imtw- 
diate  vicinity,  forming  a  lianl,  ftrm,  inimovidile,  or  nearly  immovable,  prominence, 
the  nature  of  which  cannot  be  mistaken,  in  regard  to  the  head  and  neck  of  the 
femur,  they  are,  as  stated  elsewhere,  usually  completely  atinihilated,  or  so  u>och 
wasted  as  to  exist  only  in  a  iiidimentary  form.  It  has  generally  been  alleged  that 
there  is,  in  this  stage  of  the  disease,  more  or  less  displacement  of  this  bone;  but 
the  facts  collected  by  the  late  Dr.  March,  of  Albany,  in  tlie  extensive  DiU!>eumsof 
the  Tnited  States  and  of  Kiirope,  as  well  as  in  private  j)raetice,  conclusively  proie 
that  dislocation  of  the  I'einnr,  as  .a  consequence  of  this  atfection,  in  any  direction,  l> 
exceedingly  rare.  A  true  Inxatjon,  such  as  occurs  in  the  normal  state  of  the  parts  from 
injur}',  is,  in  fact,  imiwssihle,  from  the  very  nature  of  the  morbid  alterations  in  lb» 
superior  extremity  oi"  tiiis  l)one.  During  the  progress  of  the  disease,  th«  remnant 
of  the  neck,  which  is  usually  of  a  rounded,  conical  shape,  and  fretpiently  not  more 
than  tliree-(  pi  alters  of  an  iudi  in  length,  ordinarily  j)lacc3  itself  over  the  acetabuluni. 
to  the  m.'irn(in-s  of  \vliich,  and  to  the  adjacent  parts,  it  becomes,  in  the  event  of  r^ 
covery,  ultimately  unitetj.  That  it  is  occasionally  drawn  up  l^eyond  this  |)oiut, 
especially  when  there  has  been  complete  destruction  of  the  upjier  border  of  the 
acetabulum,  backwards  towards  the  sciatic  notch,  forwards  upon  the  pubic  bone,  or 
downwards  and  forwards  into  the  thyroid  foramen,  is  unqucs- 
Fig.  53ft.  tionahle.     Dislocation,  however,  in  most  of  these  directions,  c»ti 

oidy  take  place  in  those  cases  where  there  has  lioen  extensiTe 
snppnration,  with  separation  or  destruction  of  the  soft  parts, 
allowtng  llie  superior  extremitj'  of  the  bone  to  move  about,  and 
thus  seek,  as  it  were,  a  new  position.  The  upward  dinjilacement 
is,  undoubtedly,  the  most  frequent,  but  even  this  in  fxlrwnclr 
rare.  1ji  one  of  my  cases  the  end  of  the  thigh-bone  pnyeclct! 
above  the  acetabulum,  vvhcre  it  had  formed  forit!*elf  a  superficial 
socket  in  the  iliac  bone,  admitliiig  of  vi-ry  slight  motion.  Tlir 
/  true  cause,  then,  *'f  shortening  in  the  thinl  stage  of  the.  di^3«e 
is  not  dislocation,  but  dostrnetion,  |)artial  or  comjdetc,  of  tltn 
hea<l  and  neck  of  the  tlitgh-bono,  along  with  a  certain  degree  of 
elevation  of  the  corresponding  hip. 

The  changes  ])roduced  in  the  affected  limb  by  upward  iH^ 
placement  are  strikingly  illustrated  in  fig.  MO,  from  a  cliuiral 
ease.  The  foot  is  inverted  and  elevate<l.  tlie  ball  rcstin«j  upon  the 
opjirvsitc  instep-,  the  knee  is  bent,  an<l  in  advance  of  its  fellow; 
the  thigh  is  firmly  flexed  on  the  pelvis,  rotated  inwards,  Jin«l 
adducted,  its  axis  forming  an  acute  angle  with  the  transrci>e 
axis  of  the  pelvis  ;  the  limb  is  shortened  to  the  extent  of  two 
inches  and  a  half,  the  amount  of  true  shortening,  bowevrr, 
amounting,  by  actual  nieasureraent,  to  only  one  inch ;  the  but- 
tock is  more  full  than  normal,  and  pointedly  prominent  at  its 
external  and  u])pcr  portions;  the  gluleo-femoral  fold  is  drawn 
upwards,  and  the  inlernatal  crease  is  inclined  toward  the  sound 
side;  while  tlie  sumniiL  of  the  great  trochanter  lies  above  its 
natural  level. 

The  state  of  the  general  health,  in  this  stage  of  the  dist^asr. 
la  ihTVjr»B!;'d*8u^*of  '®  '"  Strict  accordancc  with  the  local  ravages.  The  pallid  conn- 
Cojikiciv  tenance,  the  wasted  muscles,  the  impaired  apixHitc,  the  loss  of 
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streijgtli  ftiicl  sleep,  and  the  copious  night  SAveats,  too  di-aiiy  indicate  the  exliausted 
coiiilitiuu  of  thu  s3"sIl'H>,  luui  the  jfijuluji!  nivprnachc!*  of  (Fcatli.  Serious  c-oiupHca- 
liuus,  as  cuUiqiuitive  dianha-u,  diopsiLal  etiusious,  and  [Hilnnjnarv  (ihlhisis,  often 
nrisi-  during  thi-  progress  of  tiie  case,  and  llius  {jrcall y  aggravate  the  MUllcriij^.  Ex- 
eessivu  unuuiia  is  nearly  always  ])resent.  Sirious  (iisfuse  of  the  livei"  ofi'asionuUy 
exists,  the  ort;au  being  enlarged,  congested,  anil  in  a  state  of  fatty  or  amyloid  degene- 
ration. The  kidneys  are  also  sometinu's  extensively  involved,  luU,  uu  ihc  n  hde,  less 
frequently  than  might  be  suijjjosed.  They  are  most  liable  to  sivllcr  when  the  system 
is  pcTvadetl  bj'  the  tubercuhu*  dyscrasia. 

Diagnon'iH, — Althoufih  the  s^inpforas  of  this  disease  are  usually  well  markod,  espe- 
cially if  some  time  has  elapsed,  it  is  extremely  liable  to  be  diagnosticated  erroniou-sly. 
The  inexperienced  practitioner,  tiitsled  by  the  seat  of  the  pain,  too  often  contents  him- 
self with  a  most  siijH'rficial  examination,  and,  taking  this  as  the  basis  of  his  therapeu- 
.  tie  indications,  is  very  apt  to  uusa]»ply  his  rcrne<lies,  addressing  them,  jierhnps,  solely 
to  the  knee,  which  is  only  sympathetically  iuvttlved,  when  they  ouclit  to  be  directed 
exclusively  to  the  hip,  tlie  actual  seat  of  the  morbid  action.  Numerous  i-ases,  illus- 
trative of  the  trulli  of  this  remark,  have  fallen  under  ui}-  oliservaliou,  an*l  there  are 
few  surgeons  in  extensive  practice  who  have  not,  like  myself,  had  occasion  to  lament 
the  great  mischief  that  has  thus  been  entailed-  In  a  malatly  so  grave  as  this  an 
error  of  diagnosis  may  be  fraught  with  the  worst  consequencesr  both  to  the  part  and 
system,  eventuating,  as  it  necessarily  must,  in  the  loss  of  precious  time;  for  it  but 
too  often  ha|)pen8  that,  when  the  true  nature  of  the  disease  is  discovered,  all  our 
efforts  to  arrest  its  jjrogress  are  unavuiling. 

Tlie  atfections  with  which  this  disease  is  most  liable  to  be  confounded,  or  which 
may,  at  least  for  a  time,  obscure  its  diagnosis,  are  siuitins  and  rheumatism  of  the 
ilio-femoral  articulation,  psoas  abscess,  purulent  culU^'tions  in  the  vicinity  of  tlie 
hip  and  in  the  upper  pai't  of  the  thigh,  and  inflammation  of  the  periosteum  of  the 
great  trochanter. 

A  fjjruni,  twist,  or  contushin  of  the  hi|>-joint  may,  if  followed  by  considerable 
iullainuuttion,  give  rise  to  severe  jjaiu  and  stilTness,  serituisly  weakening,  if  not  com- 
pletely disabling,  the  part.  The  [tatient,  in  attempting  to  walk,  raises  the  hi|i  of  the 
atfeeted  side  and  relaxes  the  corresponding  limb,  by  bending  the  knee  and  retracting 
the  heel,  very  much  as  in  the  earlier  Btages  of  tuberculosis.  The  muscles,  also,  by 
degrees  become  flabby  and  attenuated,  and  there  is  a  sensible  diminution  of  the 
temperature  of  the  cutaneous  surface.  The  gluteo-femoral  crease  is  eventually 
efljiced,  and  even  the  general  health  may  sutler.  The  signs  of  distinction  are,  the 
history  of  the  case,  the  absence  of  pain  in  the  knee,  the  greater  latitude  of  motion, 
the  alisence,  in  general,  of  constitutional  distnrltance,  and,  lastly,  the  fact  that  the 
foot,  although  everted,  is  usually  easily  rotate*!  fin  its  axis,  whereas  in  strumous 
disease  of  the  hip-joint  it  is  commonly  pretty  linnly  fixed. 

Jl/ieuviu(ifi))i.  of  the  hi|>-joint,  chronic  and  sub:tr«ite,  is  generally  caused  by  cold, 
or  by  sudden  suppression  of  t(ie  cutaneous  perspiration,  and  is  seated  ]>rinci[ially  in 
the  ligamentous  and  synovial  structures,  the  •■artilaginous  and  osseous  being  seldom 
involved,  except  in  very  severe  and  protracted  cases.  The  imiii,  which  runs  down 
the  front  of  the  thigh,  is  dull,  heavy,  or  achijig;  the  gait  is  limping;  tlie  pelvis  is 
higher  on  the  afleetcd  side  than  i>n  the  sound,  and  the  limb  exhibits,  in  the  main,  the 
same  attituile  as  in  lameness  from  sprains  and  contusions,  with  this  [leculiarity,  that 
the  foot  is  always  strongly  everted,  while  ui  the  f<)rmer  case  it  is  generally  inclined 
inwards.  The  patient  in  the  morning  complains  of  stiffness  in  the  hip,  which  usually 
diminishes  very  setisibl}-  alter  exercise,  but  is  sure  to  return  in  the  evening  if  there 
has  been  miicli  exertion  or  fatigue.  The  muscles  of  the  thigh  are  attenuated,  but 
more  tirm  than  in  tulnu'culosis,  while  those  of  the  leg  often  retain  their  uoniial  bulk  ; 
the  gluteo-femoral  fold  is  elfaced  ;  the  limb,  owing  to  the  oliH([uily  of  the  jK'lvis, 
appears  shorter,  often  from  one  to  two  inches,  than  natural;  the  gieat  trochanter  is 
Hueomrnonly  distinct ;  an<i  a  creaking  noise  is  generally  heard  if  the  liead  of  the 
thigh-bone  i.s  forcibly  moved  upon  tlie  aeetaltulum.  Now,  altliough  these  pheijoraenn 
bear  a  very  close  resemblance  to  those  of  strumous  disease  of  this  articulation,  yet 
the  absence  of  severe  sudering  at  night,  and  at  all  times  at  the  knee,  the  nmrked 
relief  afforded  by  gentle  exercise,  the  trifling  annoyance  from  pressure,  percussion, 
and  motion,  even  when  rmlely  pertormed,  and  the  rarity  of  rheumatism  in  children, 
together  with  the  freijuent  coexistence  of  this  disease  in  other  parts  of  the  body, 
will  generally  be  sullicieut  to  prove  that  the  affection  is  not  tubercular. 
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It  ]h  not  ciftvn  tliat  p:<nait  abyr.esa  ie  mistaken  for  coxolffia  ;  for,  although  the  matUr 
which  is  formed  in  ila  latter  stages  ocniBlomiUy  points  iit  lliu  outside  of  tbe  gruiu, 
or  at  tbc  ui.i|ipr  iuid  iimtT  |>irt  <»f  the  tln<;li,  tlierc  is  iil\v;iys  the  most  tnarkt-d  diflt-i- 
ence  in  tlio  chnrartcr  of  the  two  swellings,  ind<'jioii<lently  of  other  sytuptoui;*.  lu 
psoas  abscess  the  tvimor  is  nsnnlly  sitnated  above  I'oupart's  ligniuent,  whilu  in  bif>- 
joint  disease  it  is  comnmnly  behnv ;  in  the  former  it  always  st;usil)]y  diuiiiii^lu-s 
and  sninetimcs  even  entirely  di.sai»pears  under  pressure,  or  when  tht*  patient  lirs 
down,  but  quickly  reappears  wlien  tlie  pressure  is  removed,  or  when  the  patient 
raises  himself  up  ;  in  the  hitter,  on  the  contrary,  it  never  ehangew  its  position,  or.  if 
it  do,  it  is  in  consequence  solely  of  the  force  of  ulceration,  absorpliuii,  and  gravit*- 
tion  ;  in  psoas  aliscess  tbc  swellings  receives  a  distinct  impulse  on  coughing-,  laughing, 
and  cryiiig^,^ which  is  not  the  case  in  tuhorculosis  of  tbe  hip-joint. 

Again,  in  psoas  abscess  the  principal  pain  is  in  the  loins ;  it  is  fixed  there,  and  is 
always  greatly  increased  by  the  erect  posture,  as  well  as  by  every  altenipt  to  oxtrnil 
the  corresponding  limb.  In  coxalgia  the  pain  is  most  severe  in  the  knee,  or  in  the 
kuee  and  liip.  In  |>fioas  abscess  there  is  at  no  period  any  change  in  the  position  of 
the  great  trochanter,  nor  any  alteration  in  the  length  of  the  limb;  iu  lii|vjoint  dii^pflM^. 
on  the  contrary,  especially  in  its  more  advanced  stages,  these  are  prominent  - 
Finally,  psoas  aiiscess  occurs  nearly  always  after  puberty,  whereas  the  oth.  u 

is  most  common  in  early  childhood. 

Sometimes  large  deposits  of  juix  take  place  in  the  cellular  tissue  of  the  nates,  or 
^>oueath  tlie  gluteal  muscles,  and,  iVuining  a  |irominent  tumor  in  the  direction  of  the 
ilio-femoral  articulation,  may  tjjus  Bimulate  abscess  of  the  joint  from  tultereulosis. 
These  accumulations  are  commonly  the  result  of  external  injury,  or  of  a  pblegnjonon*, 
rheumatic,  or  erysipelatous  state  of  the  system,  and  are,  therefore,  in  gener,«»l,  easily 
distinguished  by  their  history,  by  tbe  rapidity  of  their  progress,  by  the  severity  of 
the  local  distress,  and  by  tlie  comj>aratively  prompt  recovery  of  the  parts  after  the 
evacuation  of  their  eontetits.  Cold  abscesses  of  the  nates,  besides  being  exe«t*ih 
ingly  infrequent,  exhibit  none  of  the.  diagnostic  signs  of  articular  disease,  especially 
such  as  pain  in  the  knee,  or  pain  in  tlie  iiii>-joiut  upon  rotating  the  thigh,  so  ehame- 
tcristic  of  the  latter  malady.  It  is  only  when  they  depend  upon  caries  of  the 
innominate  bone  that  the  di^stinction  would  he  likely  to  be  attended  with  difficulty, 
and  in  this  case  a  thorough  exploration  with  the  probe  would  pr<d>ably  furnish  the 
re<iuisite  light. 

Piually,  iliagnostic  embarrassment,  to  an  annoying  extent,  occasionally  arises  frrtin 
pen'oKtilia  of  the  irrent  trochanter,  especially  in  persons  of  a  rheumatic  or  gouty  hnbit 
of  l»ody.  The  fibrous  membrane  of  ttiis  portion  of  the  femur  becomes  extiuisitdy 
painful  and  tender  to  tbc  touch,  under  the  slightest  motion  and  percussion,  .lud  the 
disease,  extending  above  the  neck  of  the  Ixme  and  the  capsular  ligament  of  llje  joint, 
causes  distress  and  difllculty  in  walking,  with  elevation  of  the  corresponding  siilr  of 
the  pelvis,  similar  to  what  is  seen  in  coxalgia.  The  soft  parts  around  arc  strr^Ilcn 
and  puffy,  gi\ing  the  hip  an  increased  breadth  and  thickness;  by  and  liy  suppuration 
takes  place,  sinuses  form,  and  small  portions  of  the  bone  separate  and  come  away. 
Unless  the  ease  is  well  managed,  tlie  joint  is  rendered  stiff,  and  the  patient  doos  nut 
regain  his  health  fora  long  lime.  The  signs  of  distinction  are,  the  jiersistence  ofthe 
gluteo-femoral  crease,  the  coexistence  of  rheumatism  or  gout  in  other  rcgious,  and 
the  fact  that  the  disease  usually  oceins  later  iu  life  than  coxalgia. 

Klfeots  similar  to  those  of  rheumatism  of  the  great  trochanter  sometimes  arise 
from  intlammation  of  tlie  i<ynmual  hurne  in  this  situation.  The  affection  is  charatv 
terized  by  pain,  tenderness,  and  swelling,  b}*  flexion  of  the  thigh  ujion  the  |>elvis,  hf 
ilitheiilty  ill  progression,  and  hy  <ither  symptoms  simulative  of  coxalgia.  The  discaw, 
which  oceasioii:dly  terminates  in  extensive  suppuration,  is  most  common  in  young, 
strumous  subjects,  ainl  is  oden  directly  due  to  external  injury,  as  a  blow  or  fall, 
causing  severe  contusion  ofthe  |>arts.  The  diagnosis  rests  mainly  upon  the  historv 
>f  the  case,  and  in  thorougli  exphu'ation  of  the  joint  and  noip;hboring  structures. 
_  But  it  is  chiefly  in  the  very  early  stages  of  this  affection  tiiat  erroneous  views  of 
its  iliagnosis  are  liable  to  be  formed;  when  it  is  fully  ostahlished,  the  phenomena  arc 
generally  too  well  marked  to  be  mistaken.  It  has  been  seen  that  the  very  first  sTm|>- 
torn,  in  every  case,  is  pain  in  the  knee;  so  uniform  and  constant,  indeed,  is  tlil« 
occurrence,  that  it  must  be  regarded  as  pathoi>;nomoiiic.  and  yrt,  as  was  previous.lv_ 
stated,  it  rnrely  hap[tens  that  it  is  referred  to  its  true  source.  Instead  of  iH-inu 
sidered  as  an  expression  of  disease  of  tbe  hii>-joint,  it  is  too  ofiin  rei.'r.r'.b.,i  n<eroIi 
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as  an  effect  of  neuralgia,  rlieiiumtism,  or  injury  of  the  knee,  to  wliicb,  accordingly, 
tlie  Ireatnienl  is  exclnsivfiy  directed.  Its  great  vwliie,  a:*  a  tiiagnoslic,  in  totally 
overloitked,  juid  llms  t!ie  disease  is  allowed  to  progresa  at  lUe  only  time  almost  vvtiuu 
it  admits  of  prompt  and  radical  cure. 

Ill  order  to  avoid  this  serious  and  Ino  common  mistake,  a  nio^t  tliorotigU  exnini- 
nntiOD  slunild  bo  maile  in  every  case  presenting  the  iliiilitest  suspicion  of  tlie  exist- 
once  of  tulierctilosis  of  the  hi|i-juint.  The  very  fact  tUat  there  is  piitn  in  the  knee, 
severe  in  ctc<j;ree,  aiul  of  fremieiit  recurit-lice,  sliould  of  itself  excite  the  jilartn  of  the 
surgeon,  more  especially  if,  a<lded  to  lliis,  there  is  a  Tunp  in  the  gait,  an  increase  of 
suffering  after  slight  exercise,  and  distiuLed  sleep  at  uight.  If  the  diagnosis  is 
obscure,  the  examination  must  be  re[)ealed,  again  and  again,  nnlil  it  is  jierfeftly 
cleared  up.  To  cmnlnct  the  investigation  properly,  the  ]):ttient  must  be  coinijletely 
8trii>pcd,  and  viewed  both  behind  aud  in  front,  as  he  stands  on  llie  lloor.  If  there  is 
any  flattening  of  the  imtes,  unusual  prominence  of  the  lrt;cliat>ter,  or  change  in  the 
gluleo-fenjoral  fold,  it  wiil  be  sure  to  lie  detected,  and  so,  alsu,  if  llu-ro  is  any  altera- 
tion in  the  attitude,  size,  or  lenglh  of  the  conesponding  limb.  If  llie  patient  be 
now  reiiuested  to  walk,  the  amount  of  limping  will  be  discovered,  as  well  as  the 
manner  in  which  he  raises  and  moves  the  leg  and  foot.  To  complete  the  investiga- 
tion, the  patient  is  stretched  out  on  the  lloor,  or  on  a  luu'd  hmnge,  with  a  view  of 
ascertaining  the  runoiint  of  suifering  produced  by  rotating  the  head  of  the  thigh- 
bone ii|HHi  the  acetaliulum,  !ind  also  by  bringing  tiiese  parts  forcibly  into  t'<»ntact  with 
each  other  b}-  percussing  the  knee,  the  leg  being  flexed,  or  the  sole  of  the  fnot  oppo- 
fiite  the  aukle,  tlie  foot  being  i)eut  on  the  leg.  The  pjitieut  heing  next  turned  upon  Ids 
abdomen,  the  hip  is  thoroughly  examined,  lirsl,  with  reference  to  the  condition  of  its 
aotl  parts,  and,  secondly,  as  to  the  amount  of  sen><iliility  of  the  component  struclnres 
of  the  joint;  tinallly,  if  there  is  any  obliquity  of  the  pelvis,  it  may  easily  be  observed 
both  in  the  erect  and  in  tlie  recumbent  posture;  while  any  change  iu  the  length  of 
the  alfected  lindj  m:iy  be  determined  by  extending  a  piece  of  tape,  or  other  suitable 
band,  frotu  tlie  anterior  superior  spine  of  the  ilium  to  the  inner  side  of  the  lower 
cxtremitj-  of  the  pnlella.  The  (lilliTence  in  tlu'  length  of  the  measure  on  the  two 
sides  will  give  the  ditfeivuce  in  the  length  of  the  thighs,  or  the  distance  between  the 
hi|>  and  knee  joints.  The  use  of  chloroform  will  often  be  of  great  service  in  con- 
ducting the  movements  of  the  liinl>  Avhtle  the  patient  is  recumljeut,  especially  when 
the  parts  arc  very  puinfid  and  intolerant  of  manipulation. 

Mnrbid  Analoviy. — The  anatomical  changes  which  occur  in  coxalgia  are  esscutlally 
similar  to  those  witnessed  in  strumous  all'ectinns  of  the  joiiits  generally.  They  are 
usually  more  cons|iicuou9,  in  every  stage  of  the  malady,  in  the  head  and  neck  of  the 
femur  than  in  the  innominate  bone,  which,  however,  often  suffers  very  severely  during 
the  progress  of  the  morbid  action. 

When  the  disease  has  attained  its  acme,  the  synovial  membrane,  tlie  round  liga- 
ment, tlie  articular  cartilages,  and  the  head  and  neck  of  the  thigh-bone,  with  the 
margins,  !in<l  frctpiently,  also,  the  bottom  of  the  acetabulum,  are  [larlially  destroyed, 
if  not  c<niipk'tely  anniliilated.  In  the  more  severe  cases  the  cotyloid,  transverse, 
and  even  the  capsular  ligament  are  entirely  absorbed,  the  surrounding  parts  are 
extensively  separated  by  the  ulcerative  and  sii]>pnral,ive  processes,  numerous  fistulous 
opeuings  exist,  ami  the  gluteal  muscles  are  transformed  into  dense,  firm  borlies,  of  a 
pale-reddish,  yellowish,  or  whitish  color.  Sometimes,  especially  when  the  disease  is 
of  long  standing,  these  muscles  undergo  the  fiitty  ilegenertition.  Oecasionally  butli 
trochanters  are  absorbed  ;  or  there  is  extensive  caries  of  the  innominate  bone ;  or  the 
hea<l  and  neck  of  the  thigh-bone  are  necrosed;  or  the  joint  contains  numerous  frag- 
ments of  bone  and  cartilage;  or,  the  bottom  of  tlie  acetabulum  being  |)erforuted,  the 
matter  extends  into  the  pelvis,  and  passes  ofV  by  the  rectum.  In  children,  prior  to 
the  completion  of  the  ossiHc  process,  the  hip-bone  has  been  found  se]>arated,  at  the 
aeetabulum,  into  its  three  primitive  pieces. 

When  the  head  and  neck  of  the  femur  are  absorlied,  the  remnant  of  its  sujierior 
extremity  usually  lies  across  the  aeetabuhirn,  or  in  its  immediate  vicinity.  Occa- 
sionally it  is  drawn  u[>  a  little  beyond  this  cavity,  against  the  sorfijce  of  tlie  ilinm, 
resting  in  a  slight  rleprcssion,  wliicli,  however,  bcrtrs  only  a  very  Caint  resi'inblance  to 
a  new  socket.  Instances  have  been  <ibserved,  all  hough  very  rnrely,  iu  which  it  was 
forced  backward  into  the  sciatic  notch,  forward  upon  the  pubic  hone,  or  tb'wnward 
into  the  thyroid  foramen.     When  the  disease  has  expended  itself  mainly  uixin  the 
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acetaliuliim,  the  hend  of  llie  thijrh-hone  may  remain  in  its  originnJ  positioD,  or  it  Uj 
even  be  ijuslieil  into  tlio  [)elvic  cuviiy. 

The  ravages  prfMliiceil  by  this  disease,  in  its  earlier  stages,  in  the  ai«tal>u)on  «nd 
the  head  and  neck  of  the  thigh-bone,  are  well  illustrated  in  the  aMuex<?d  cot,  fig.  540. 

PrognoHi.i. — As  there  ai-e  no  mortuary  statiiitin 
ol'  this  affection,  it  is  iui|MJSsililc  to  state,  with  any 
ik'gice  of  precision,  the  mean  duration  of  Cil.il 
or  the  relative  proportion  of  dcatlis  to  roc 
My  opiuion,  foimded  iiptm  numerous  oliscrvunuHi, 
is,  that  the  inortalily  from  coxaij^ia  is  sljphl  in  almost 
auy  event,  even  when  tliere  has  laen  palpable  i]»-glect 
in  reganl  to  its  treatment.  The  proj^nosis  is  ctiie- 
rally  most  unfavorable  in  feelde,  anemic  ehiMren. 
with  a  tumid  up])er  lip  and  a  jirotuhfrant  ai'douwn, 
the  ott'sprinj;  of  struriiniis  parents,  or  of  iktsou*  whose 
system  is  thoroughly-  impregnated  with  tlii«  syphilitic 
poison.  Young  adults  seldom  ever  recover,  if  &u|> 
puration  occur;  the  whole  system  soon  become* 
involved  in  the  disease,  and  they  rapidly  sink  under 
the  profuse  discharge  and  hectic  irritation.  Few 
children  die  before  the  eighteenth  month.  The  «tm< 
is  always  more  likely  to  t^?rminate  unfavorably  wtien 
the  disi-ase  involves  the  acetabulum  than  when  it  is 
limited  to  the  bead  and  neck  of  the  femur,  rmler 
the  jtresent  improved  mode  of  trtatment*  more  lires 
are  saved  than  rormerly,  as  well  as  more  uH4'ful  Uudw 
retained.  If  the  disease  has  been  neglectHl,  tinii 
recovery  occurs,  the  indiviilual  will  l)e  penuauenlly 
deformed  and  crippled,  and  a  long  time  will  elap«e 
before  he  will  be  able  to  regain  liis  health.  The  hip  is  sometimes  completely  ancbj- 
losed  without  the  previous  formation  of  an  abscess. 

Treafnifnt Altliough  the  tn-ntnu-nt  of  coxalgia  involves  the  same  principled  *8 

that  of  tuberculosis  of  the  joints  in  general,  there  are  certain  points  to  which  it  i» 
necessary  to  direct  special  attention,  growing  out  of  the  peculiar  structure  and  eitnii- 
tion  of  the  articulation,  the  frequency  with  which  it  ia  assailed  by  this  disease,  and 
the  tender  age  of  ijjose  who  are  most  obnoxious  to  its  attacks. 

Rest  of  the  affected  joint,  as  well  as  of  the  whole  body,  is  of  primary  imi)orlance, 
and  should  be  attended  to  without  delay.  The  restraint  must  not  be  limited  lo  a 
few  days  or  weeks,  but  i>e  contiiiued  so  long  as  there  is  the  slightest  evidence  of 
active  disease.  In  order  to  render  the  patient  as  comfortable  as  possible,  andcnalilc 
him  to  endure  his  protracted  confinement  without  detriment  or  inconvoniencc,  a 
suitable  bed  jnTiviiled  with  slats  and  a  firm  but  elastic  mattress  must  be  securwi.  A 
common  trundle-bwt,  al»out  four  feet  in  width,  will  answer  every  purpose,  and  is,  ia 
every  respect,  prefernbie  to  the  common  bed,  especially  if  the  patient  Ik*  a  child,  as 
he  will  thus  be  less  liable,  if  he  should  roil  out,  lo  hurt  himself.  The  sheet  should 
be  well  fastened  at  the  sides,  that  it  may  (Hd  become  lumpled,  and  the  pillow  should 
be  of  medium  size,  so  that,  while  it  affords  ade(|tuile  snjj[»ort  to  the  head  and 
shoulders,  no  undue  weight  may  be  thrown  upon  the  trunk  and  pelvis.  The  con- 
finement, however  rigid,  will  not  prove  irksome;  with  the  aid  of  toys  and  other 
sources  of  amusement  the  little  p.atieut  will  generally  iu  a  few  days  become  recon* 
ciled  to  his  new  mode  of  life. 

With  strict  attention  lo  tliis  point,  the  disease,  if  in  its  incipiency,  may  generally 
be  easily  arrested  without  any  formal  treatment,  excejiting,  perhaps,  the  occasional 
exhibition  of  a  laxative  and  a  proper  regtdation  of  the  diet.  If  the  joint  is  stiff,  and 
painful  on  pressure,  a  few  leeches  m:iy  be  applied,  or  the  skin  may  be  thoroughly 
painted  once  a  day  with  dilute  tincture  of  iodine,  or  a  small  blister  may  be  raiseil, 
and  the  raw  surface  spiink!c<l  with  morphia,  A  diaphoretic  and  anodyne  <lraught 
ma}',  if  fever  exist,  be  administ«>reil  at  bedtime.  The  best  I;ixative,  in  this  stage  of 
the  disease,  is  calomel,  in  <lose8  of  about  two  grains  with  twice  that  quantity  of 
jalap.  The  diet  must  be  very  plain  and  simple,  especially  if  the  patient  be,  in  other 
respects,  well  conditioned.     General  bleeding  will  seldom   be  required,  unless  Ibe 
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RufToring  is  extremely  severe  !tn<l  the  blood  decidt'cily  thick  and  ulnujdaiit,  when  the 
luss  of  a  few  ounces  catuiot  fail  to  be  highly  lieircticiul. 

To  control  the  spasmodic  action  of  the  nniMclcs,  und  thus  atluid  iunre  perl'eet 
repose  to  the  tliseased  joint,  the  limb  shouk)  f)e  confined  liy  a  splint,  estetuliiig  from 
near  the  crest  of  the  ilinin  to  within  a  short  dislauce  of  the  ankle,  J>"d  so  constrncted 
as  to  cover  in  nearly  the  whole  of  the  aUected  Imttoek.  The  most  suitable  materials 
ore  wire  ganzc,  gntta-perehu,  undressed  sole-leather,  or  tnink-niaker\s  hoard,  soaketl 
in  hot  water,  carefully  niouhUni  to  the  hip,  thiijh,  and  leg,  and  ke|>t  in  (ilafc  with 
adliesive  plaster  and  a  common  roller.  When  dr}-,  these  snbslances  form  jin  admi- 
rable case,  which,  if  properly  padded,  ctf'ectnally  wards  off  pressiue  and  pievetils 
excoriation. 

Ih:  riiysick,  who  was  the  first  to  in>»i.st  tipon  the  necessity  of  absolute  le^it  in  the 
treatment  of  coxalgia,used  a  splint  rjf  carved  wood,  very  light,  well  padded,  and  care- 
full}'  adapted  to  the  size  and  Khupc  of  the  liip  and  lind). 

At  present  the  apparatnsof  Dr.  Sayre  is  nun-h  eni|>loyed, 
as,  from  its  lightness  and  peculiar  arrangenieid,  it  enables 
the  patient  to  exercise,  if  this  sbonld  be  deemed  proper,  in 
the  open  air.  It  consists,  as  seen  in  fig.  .^41,  of  two  pieces  of 
corrugated  steel,  the  lower  of  which  is  made  to  slide  within 
the  upper  by  means  of  a  key,  thereby  forming  a  s|ilint 
which  extends  from  the  crest  of  the  ilinm  to  two  inchea 
above  the  condyles  of  the  femur.  To  the  upj)cr  end  of  the 
splint  is  attached,  bj'  means  of  a  bull  and  socket  joint,  a 
padded,  concave  steel  plate,  which  rests  upon  the  jyelvis 
just  below  the  crest  of  llic  iiium,  and  to  each  extremity  of 
wliich  tl»e  perinerd  band,  nKnh'  (^f  bnrkskiti,  stuffed  with 
liair,  and  terminating  in  elastic  welthing,  is  secnred  by 
bui.-kles.  At  tbc  lower  eml  of  the  s])lii)t  are  a  roller  and 
buckle  intended  to  receive  a  webbing  stitched  to  the  retain- 
ing adhesive  plaster,  while  two  semicircular  steel  bands 
pass  from  this  jvortion  across  the  front  of  the  thigh  to 
another  straight  iiieoe  which  rests  on  the  inner  side  of  the 
limb,  parallel  with  the  outer  bar,  and  also  terniinntes  in  a 
roller  and  buckle.  A  strap  whieb  exten«ls  postLrhnly  from 
the  inner  to  the  outer  rod,  is  intended  to  secure  this  portion 
of  the  apparatus  when  it  is  adjusted. 

To  ap]ily  the  instrument,  two  fan-shaped  pieces  of  strong, 
inelastic  adhesive  plaster,  with  webbing  sewed  on  to  their  narrow  ends,  are  required, 
long  enniigh  to  reach  from  the  perineum  to  within  two  inclics  of  the  inner  condyle 
otul  from  the  •rreater  trochanter  to  a  similar  point  on  the  outer  side 
of  the  linili.    These  having  been  secured  by  a  roller,  tlie  splint  is  laid 
over  the  thigli,  and  the  welibing,  attached  to  tfie  plaster,  fastened  over 
the  rollers  to  the  buckles  on  its  lower  end,  the  traction  being  com- 
pleted by  securing  the   jiosterior  strap.     The  perineal  baud    is  then 
buckled  on,  and  extension  is  rnatle  with  the  key,  to  such  a  degree  as 
to  render  the  patient  comfortable.   With  the  aastslaiiee  of  a  crutch,  he 
may,,  with  this  contrivance,  exercise  during  the  day  in  the  open  air, 
while   iU   niglit,  as   he  lies  in  bed,  the  requisite  degree  of  extension 
may   readily  be   elTeeted   by  means   of  a    [ndle}',  cord,  and  weight, 
attached  to  the  limb  Jiv  the  usual  manner. 

In  the  xt^cond  »trtije  of  the  alfcction,  the  great  topical  remedy  is  an 
issue  made  with  the  actual  cjuitery,  applied  to  the  most  |>rominent 
part  of  the  swelling,  or  as  near  as  possible  to  the  focus  of  the  morbid 
actiitn.  The  eschar^  which  shoidd  be  from  half  an  inch  t<>  an  iiih  in  diameter, 
usu:dly  drops  ofl"  in  from  four  to  six  days;  the  sore,  besides  furnishing  an  am|)le 
supply  of  tliick  pus,  aifords  an  excellent  surface  for  the  enderniii'  use  of  morphia, 
now  so  necessary  for  allnying  the  violent  pains  anil  spasmodic  twitchings  of  the 
muscles.  If  t!ie  discharixe  Hag,  it  can  easily  l>e  veexcited  with  some  stimulating 
unguent.  It  shonhl  be  maintained  in  full  force  until  the  severity  of  the  disease  has 
cojnpletely  subsided.  The  <pmntity  of  morphia  necessary  to  compose  the  parts  will 
vary,  according  to  the  age  and  other  eircnmstances  of  the  patient,  from  half  a  grain 
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to  a  grain  an<l  a  half  being  sjn-inkled  upon  the  surface  of  the  issue  once  or  twice  a 
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<lay.     If  tlio  general  health  sutftr  from  want  of  cxoaiso,  th**  liml-  may  be  pat  ap  in 
a  siiititble  lippitrntus,  and  tlio  child  sent  into  llio  open  :iir. 

The  violent  contraction  of  tht-  nuiscles,  so  conmion  in  this  slago  of  the  complaint, 
and  a  source  of  so  much  pain  :uid  distortion,  may  generally  he  promptly  reUered  by 
ti»e  use  of  the  tenotome.  The  muscles  that  are  most  frequeiiUy  at  fault  are,  tJie -wir 
tonus,  pectineal,  ami  short  aildiictor,  which,  if  they  do  not  yield  untlcr  the  influ 
ence  of  chloroform,  .sIhhiM  be  thoroughly  divided  near  their  origin,  nntil  all  K^i^tatn-r 
to  the  exteusion  of  the  limb  eeases. 

In  the  Ihtnl  sing,-  of  the  disease,  when  abscess  exists  in  and  aronnd  the  joint, accom- 
panied by  hectic  irritation,  the  indications  plainly  are  to  evacuate  the  matter  and  U> 
bii|j[jart  the  system.  The  knife  should  lie  introduced  in  such  a  manner  as  to  makei 
valvular  incision,  as  in  an  ordinary  strumous  collection,  the  ojjeninj^  being  immediateij 
closed  with  adhesive  plaster,  and  the  ojjeration  repeated  at  intervals  of  six,  eight,  or 
ten  days,  until  all  tendeucj'  to  reaccuuiulalion  has  disappean-d.  The  object  should 
be  to  permit  as  little  air  to  penetrate  the  joint  as  possible,  and  at  the  same  time  to 
afford  IVee  tliscbnrge  to  the  pent-np  fluid.  Undue  reaction  must  be  prevent«"d  by  full 
uad  KUHtained  doses  of  morphia  until  the  part  and  system  have  accommodated  them- 
selves to  their  new  relations.  (Quinine  and  iron,  cod-liver  oil,  beef  essence,  tniik 
punch,  and  elixir  of  vitriol  will  afford  material  aid  in  maintaining  the  strength  at 
this  trying  juncture.  If  IIil- joint  c<jntarn  dead  boue,  the  incision  should  be  Creeaod 
direct,  so  as  to  aJford  an  opportunity  of  getting  riil  of  it ;  for,  so  long  as  it  reimuii^ 
it  must  necessarily  be  productive  of  mischief.  When  the  pus  has  been  eracuntnl, 
the  att'ected  parts  should  be  supported  with  some  8orlx;facicnt  aod  slightly  etJinO' 
lating  plaster,  as  the  soap,  gulbanum,  or  ammoniac  and  mercurial,  the  latter  being 
the  [test.  The  sinuses  about  the  joint  may  be  injected  with  a  weak  solution  of 
iodine,  iodide  of  iron,  nitrate  of  silver,  bichloride  of  mercury,  permanganate  of  jxv 
tassa,  or  chlorinated  soda.  If  numerous,  and  not  loo  deep,  ihey  may  orten  be  adrao- 
tagcously  laid  open,  but  in  performing  such  an  oj)cration  care  must  l«  taken  to  guard 
against  pain  mui  loss  of  blood.  As  soon  as  I  he  patient  is  able,  he  should  have  the 
benclit  of  exercise  in  the  open  air,  anrl  a  suitable  opportunity  should  be  sought  for 
the  institution  of  passive  motion  of  the  affected  joint. 

When  the  parts  in  and  around  the  joint  are  so  much  diseased  as  to  render  reco- 
very by  the  ordinary  means  entirely  hopeless,  recourse  should  be  had  to  excision. 
The  operation,  the  statistics  of  which  will  be  given  in  the  chapter  on  excision  of  the 
joints,  may  be  conveniently  jjerforraed  by  makiug  a  curvilinear  incision,  from  four 
to  five  inches  in  length,  perpemlicularly  over  the  joint,  in  a  line  with  the  great  tro- 
chanter, separating  the  jMirls,  and  culling  olf  the  diseased  structurea  with  the  saw 
or  pliers.  If  more  room  be  required,  the  inei.».ion  may  be  crucial,  or  in  the  form  of 
a  T  or  V.  Tlie  flaps  are  afterwards  approximated  with  stitches  and  adhesive  strips, 
and  the  immobility  of  the  limit  is  secured  by  appropriate  splints,  pads,  aud  bandages 
as  in  fracture  of  the  thigh-bone. 

When,  as  occasionally  happens,  a  sequester  exists  in  the  nock  of  the  femur,  ex- 
cision should  give  way  to  the  ordinary  ojK'ration  for  the  removal  of  <lead  booe> 
There  is  reason  to  believe  that  snch  an  occurrence  is  bj'  no  means  infrequent,  and 
the  surgeon  should,  therefoi-e,  spare  no  pains  to  ascertain  the  true  condition  of  the 
parts  before  he  adopts  so  severe  a  measure  as  excision. 

When  the  acetabtdum  is  involved  in  the  disease,  it  should  be  dealt  with  in 
the  sauie  maimer  as  the  femur,  every  particle  of  morbid  structure  being  removal 
with  the  pliers,  gouge,  chisel,  and  scraper.  With  pro|>er  care,  there  will  be  no  danger 
whatever  of  injuring  any  of  the  contents  of  the  pelvis,  inasmuch  as  the  periosteiini 
and  connective  tissue  are  always  greatly  indurated  and  thickened  during  the  pro- 
gress of  the  disease,  and  thus  srrve  as  a  strong  wall  of  defence.  When,  as  is  sooic- 
times  the  case,  alter  such  an  oiaration,  the  blood  oozea  from  numerous  poiuts,  a 
prompt  and  ettectual  stop  :nay  usimll>-  l>c  put  to  the  flow  by  means  of  Monad's  salt, 
applied  upon  wet  cotton. 

When  the  patient  has  been  exhausted  by  protracted  stiffering,  and  life  is  (tat 
ebbintf  away,  it  has  been  proposed,  as  a  dernier  resort,  to  amputate  at  the  hip-joint; 
and  the  records  of  surgery  contain  several  examples  in  which  the  opcnition  was  per- 
formed succes.sfully.  I  should,  nevertheless,  hesitate  before  undertaking  so  grave 
a  procedure,  the  more  esi»ecially  as  the  same  end  may  generally  be  more  roadily 
attained  by  the  more  simple  and  less  dangerous  operation  of  excision. 

The  deformity  of  the  limb  and  pelvis,  consequent  upon  this  ditseaae,  may  oflco  bt 
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very  muteriallv  iHieved,  if  not  coinpletdy  rfraoverl,  after  the  inorbitl  nctioii   has 

measurably  snltsidL'tl,  hy  cart'Cul  exlt'iiMioii  and   ctmnter-exteiisiori  of  tlie  liudi,  by 

I  means  of  a  weight  and  pulk'V,  coiijaiiied  with  puf^sivc  tiintiun,  and  thv  use  of  suitable 

' apparatus  wht-ii  tin'  [mlifnt  begins  tu  i-xoirise  in  the-  <i|a'i)  :iir.    'iljt  adhfsiotis  of  the 

joint  an<l  of  tlie  suiToundin^  parts  are  most  tiissily  broktii  up  with  tlic  aid  of  an 

anfie:5tlietic.     Unless  great  attention  l>e  ln'Stowed  upf.ti  tlie  case  lor  a  loKg  time  afler 

[ail  active  disease  has  vaniahed,  great  and  irremediable  ddbrmit}-  will  be  inevitable. 


SECT.  VIll. — CHKONIC  EHBUMATIC  AEXaKITlB. 

The  joints  are  liable  to  a  peculiar  form  of  disease,  known  under  the  name  of 
chronic  nrtioular  riu-unialisni,  or  clironie  rhcuinntic  nrtlirilih,  first  systeraatit'nlly  de- 
BCiibed  bj-  Dr.  li.  \V.  Smith  and  Dr.  U.  Adarnw,  of  Dutilin,  the  latter  of  whom  lias 
published  an  ahle  and  elnliorate  treatise  ujion  it.  It  occurs  in  botli  sexes,  chiefly  in 
elderly  and  midille-aged  subjects  among  the  laboring  classes,  though  occasionally  it 
is  also  observed  in  tiie  liigher  orders  of  society,  especially  in  the  indolent  and  habitu- 
ally intemperate  in  eating  and  drinking.  The  joints  most  ]iroiJ(^  to  suH'er  are  tliose 
c»f  the  hip,  knee,  wTist,  and  lingers;  one  of  whi«^li  only  may  be  rUfected,  or  a  nmiiber 
may  be  imiilicated  sininltaneotisly.  or  in  more  or  less  rapid  snccession.  Sonielimes 
the  disease  leaves  one  articulation,  and  fastens  itself  »]nni  another;  but,  in  general, 
•when  it  has  once  etlected  a  firm  lodgment  it  holds  ou  to  it  pertinaciously,  jiow  and 
then  remitting,  but  seldom  entirely  intermitting,  at  least  not  for  any  length  of  time, 
lll-fetl  ami  ill-elolhed  persons,  living  in  moist,  undergninutl  nj)artinenls,  or  in  damp, 
confined  alleys,  are  psirticularly  liable  to  it.  A  gouty  or  rheumatic  predisposition 
probably  favors  its  outbreak. 

The  immediate  cause  of  the  disease  is  generally  suppression  of  the  cutaueons 
j>erspiration  from  exposure  to  cold,  or  from  long  continue*!  inmiersion  of  the  feet  in 
water,  as  often  happens  in  the  laboring  classes.  Occasionally  its  origin  is  tiaceable 
to  cxtemal  injury,  us  a  blow,  sprain,  or  concussion.  In  the  female  it  is  sometimes 
apparently  de[iendent  u[ion  irregularity  of  tlu'  menses;  and  in  both  sexes  it  is  fiv- 
qnently  connected  with  disorderof  the  digestive  apparatus,  as  dyspepsia,  constipatioo, 
or  derangement  of  the  biliary  secretion. 

The  disease  often,  if  not  onlinarily,  n[iproaches  in  a  slow  and  stealthy  manner, 
the  fii-st  symptoms  being  usually  merely  a  sense  of  soreness  and  stiffness  of  the 
affected  joint,  with  slight  derangement  of  the  general  heallh.  As  it  progresses,  the 
local  distress  assumes  a  more  marked  and  open  character;  what  was  before  only  a 
feeling  of  une'asiness  now  becomes  u  source  of  real  j)ain  anil  distress.  The  joint 
gradually  growing  risid.  moves  with  great  difflcnlly,  and  a  careful  examination  sel- 
dom fails  to  detect  fluctuation,  dependent  upon  the  jMesence  of  synovial  lluid,  an 
early  (jroduct,  and  generally  the  priufipid  one,  of  inflammation  in  its  mihlcr  forms. 
When  the  effusion  is  eonsiderabh',  it  will  necessarily  serionsly  change  the  contour  of 
the  atrected  joint,  the  synovial  niemltr:rne  luigging  across  tbe  ligamentH,  as  is  so  apt 
to  happen  when  tiie  disease  is  seated  in  the  knee,  wrist.  Or  elitow.  It  is  sclciom  that 
pus  forms  in  any  case,  even  if  unusually  severe  and  protracted  ;  but  plastic  matter  is 
often  i)oured  out  in  large  i]uantit\-,  and  it  is  the  presence  of  this  substance  that 
causes  the  reniaikable  rigidity  which  so  constantly  attemls  the  complaint  in  its  nioie 
severe  grades.  S|»asmodic  twitchings  of  the  muscles  in  the  neighborhood  of  the 
afl'ected  joint  comrnoidy  set  in  at  an  early  perio<l  of  the  inflammatinn,  and  consti- 
tute ft  source  of  great  distress,  effectnaliy  i-it<'rrupting  sleep,  and  rerjoiring  large 
doses  of  nnotlynes  for  their  relief. 

The  pain  in  chronic  rhenmatic  arthritis  is  often  excessive;  it  is  always  increased 
by  motion  and  pressure,  and  is  usually  materially  aggravat^'d  at  niglit.  It  is  of  a  didl, 
heavv,  aching  character,  and  frequently  extends  in  dilTerent  directions,  but  esjieciidly 
along  the  course  of  tlie  larger  nerves^  which  it  sometimes  follows  to  their  very 
extremities.  The  general  health  suffers  severely;  the  patient  is  feverish,  and 
depi-ive<l  nf  a|ipetite  and  sleep  ;  the  l)owels  are  constipated ;  and  the  skin  is  hot  and 
arid.  The  urine,  however,  altluuigh  commonly  scanty  and  htgh-colored,  does  not 
deposit  any  tUhic  acid,  a  circumstance  which  remarkably  disliiiguiKlies  this  disease 
from  gout  and  rheumatism,  properly  so  called. 

In  old  cases  of  this  disease,  or  in  the  strictly  chronic  form  of  it,  the  general  health, 
filthongii  perhaps  siunewhat  impnired,  is  comparatively  good,  and  th<  patient  may 
even  grow  fleshy  and  ruddy.     His  locomotive  powers,  however,  are  greatly  deranged, 


1084 


DISEASES    AND    INJURIES    OF    JOINTS. 


and  he  is,  in  consequence,  often  obliged  to  use  crutches.  The  affected  joint*  art 
bfibitiuilly  tender,  sore,  and  ilisluitcil,  not  unlVequeutly  presenting  ftu  »|<|«»riutot 
of  beinj^  jjartially  disbjcntud.  iSuc-h  u  flmnge  is  parliculurly  li:ible  to  occur  iw  lb* 
fingers,  but  is  also  occasionally  iioticcil  in  tbe  bip,  shouldor,  uud  other  large  articv- 
lations.  Exostoses  sometimes  sprinj^  from  tlie  sides  of  the  alfecleti  joints  and  MfTe 
to  add  to  the  [lelormil^',  already  suflieieutly  great.  The  synovial  burses  are  aUua^ 
to  suffer,  l)ecoming  intlaraed,  enlarged,  and  distended  with  tlinil.  The  mut«clt»i,  m 
consecpienee  of  their  perpetual  iiinetiviiy,  beeome  atrophied  and  powerless.  Wlui 
strikes  the  observer  as  very  peouliur,  anudst  these  cliauges,  is  the  entire  al>seuoi- 1/ 
cretaceous  deposits  in  and  around  tlie  disabloti  joints. 

Chrouic  rheumatic  arthritis  is  essentially  an  inflammatory  malady.  If  the  nlTw:t^i 
structures  be  examined  in  the  earlier  stages  of  the  disease,  they  will  bt-  f^mnd  to 
exhiliil  indiibitabli!  evideiiee  of  vaseular  injection  of  the  synovial  mombraue,  and  ot 
the  presence  of  synovial  Huid,  with  here  and  there,  ]x-rhaps,  n  patch  of  Ijinipb,  or 
more  or  less  of  this  snbsianee  intermingled  with  the  other  secretion.  Pus,  as  aJrcadjr 
stated,  is  seldom  seen.  When  the  disease  is  permitted  to  go  <jn  uncheeked,  ynal 
structural  changes  gradually  take  place,  consisting  in  the  removal,  citlier  p.nrlialof 
entire,  of  the  83novial  mend)rane  and  articular  cartilages,  and  the  couversiun  of  tlic 
extretnlties  of  the  bones  into  a  hard,  ivory,  or  porcellaneous  substance,  lotwlly  <lesti- 
tute  of  its  normal  qualities.  lu  many  cases  the  ends  of  the  hones  have  11  beautiful  pl- 
ished  aspect,  beuig  perfectly  smooth  and  glistening ;  while  in  others  they  arc  remnrii- 
nbly  rough  and  tuhercuhited,  or  iieset  with  exostosic  incrustations.  The  intcrar- 
tlcular  iibro-cartilages  aregenerally  completely  destroyed,  and  the  funicular  ligauieul* 
ofter  undergo  partial  absorption,  while  the  capsular  are  liable  to  becomo  strctcLnl 
and  relaxed,  thus  allowing  the  bones  to  slip  away  from  each  other,  and  pro«lufe  an 
a[>pearance  of  being  partially  dislocated.  Finall3',  libroid,  fibro-cartilaginous,  awl 
Osseous  growths,  of  various  shapes  and  sizes,  are  extremely  prone  tx>  foitn  in  the 
interior  of  joints  thus  atl'eeted. 

What  is  the  pathology  of  this  disease?     That  it  is  of  an  infl.nmmatiiry  natu 
unqnestioimble;  but  how  it  is  produced,  or  what  the  peculiar  cnndilion  of  the  s 
is  which  predisposes  to  its  development,  or  which  keeps  the  alfection  in  play  alter 
it  has  been  fairly  established,  are  circumstances  in  its  history  of  which  we  are  totally 
ignorant. 

The  di.agnosis  is  commonly  very  easy,  especially  in  the  more  chronic  forms  of  tiie 
disease.  The  history  of  the  case,  the  excessive  obstinacy  of  the  disease,  and  tljc 
gradual  failure  of  the  functions  of  the  afl'ect«d  joint,  together  with  its  distorted 
appearance,  and  tlie  absence  of  cretaceous  de]io8il3  in  the  structures  around  the 
articulation,  and  of  lithic  acid  iu  the  urine,  always  reailily  distinguish  it  from  ordi- 
nary gout  and  rheumatism,  the  only  maladies  with  which  it  is  at  all  liable  to  bo 
confounded. 

The  ])rognosis  is  generally  most  unfavorable.  In  the  milder  forms  of  the  dise&s«, 
and  in  its  earlier  stages,  a  cure  is  certainly  occasionally  practicable,  but  under  oppo- 
site circumstances  the  patient  almost  invariably  remains  a  cripple  for  lit'e,  as  it  is 
impossible  by  any  mode  of  trealinent  at  present  known  to  eOeot  rcstomtion  of  the 
disorganized  structures  of  the  affected  joints. 

Treatment In  the  treatment  of  this  affection,  everything  depends  ufion  the  tfli- 

ciency  with  which  the  case  is  met  in  its  earlier  stages  ;  for,  at\er  the  morbid  actinn 
has  made  serious  inroads,  all  that  can,  in  general,  be  expected  from  remedial  in- 
terference is  a  mitigation  of  suffering,  seldom  unythiug  like  a  complete,  |termancnt 
cure.  Unfortunately  it  but  too  often  hajipens  that  the  disease  has  occasioned  gtcit 
disorganization  of  the  affected  stiuetures  before  the  practitioner  is  afforded  an  oppo^ 
tunity  of  taking  it  in  hand.  Considering  its  inflammatory  character,  the  course  of 
treatment  to  be  adopted  is  indisputably  the  antiphlogistic,  directed  not  to  the  part 
merely,  but  also,  and  in  an  e8i>ecial  manner,  to  the  state  of  the  genend  system,  which, 
whatever  may  be  the  real  pathology  of  the  disorder,  is  always  more  or  less  exten- 
sively implicated.  Iu  this  country  there  are  few  cases  of  chronic  rheumatic  arthrilis 
which  will  not,  in  their  earlier  stages,  bear  active  depletion  by  the  lancet.  purgativ««, 
diujihoreties,  and  antimonials.  The  quantity  of  blood  taken  from  the  arm  must,  of 
course,  depend  strictly  njtnn  the  condition  of  the  constitution,  as  to  the  exislrncenr 
absence  of  plethora,  anorexia,  and  other  evidence  of  vascular  disturbance.  Mcrru- 
rial  purgatives  administered  in  ciTicicnt  doses,  in  union  with  jalap  or  rhulvirb,  and 
compoun<l  extract  of  coloeyuth,  are  among  the  most  rdiuble  means  that  can  bt 
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employed  for  arresting  tlie  niurliiil  action  j  nnd  it  would  Ite  dillioiilt  to  conceive  of 
any  ciwe  in  which  they  can  altogether  be  di.sjiioiihetl  with.  At  the  same  Liim-,  how- 
erei",  tht-y  must  [m  used  vvitii  caution.  Tlie  iin|)j"<»vt'njeul  ol"  llie  secretion!*  ahvuys 
forms  an  iuijiortant  indicatiun,  uiiil  there  is  no  cluss  ol"  leniedies  so  likely  to  do  this 
I»romptIy  and  etfectually  as  ptirgativef*.  Alter  the  viojejice  of  the  disease  has  been 
moderated  l^y  these  means,  the  most  ellleient  prescrj[niiin,  according  to  iny  oli*>crva- 
tioti,  is  a  fombinntion  of  morphia,  antimony,  and  veratrum,  given  in  fidl  and  sustained 
dosea^  until  il  makes  its  specific  impression  upon  the  iieiirl  and  iicivnns  syslcui.  Half 
a  grain  of  morpliia,  with  une-sixth  of  a  grain  of  tartar  emetic,  and  ten  drops  of 
tincture  of  vcratrum,  is  a  fair  average  dose  fur  an  adult,  to  be  repeated  once  w  twice 
ill  tlie  twentj'-four  hours,  aecoriling  to  tlic  severity  of  the  sutl'cring,  or  the  effects  of 
the  remedy,  which  shouhl,  of  course,  ahvays  be  carefully  walcheil.  Administered  in 
this  way,  it  j>romi>tly  suIkIucs  pain,  pi'oiluces  perfspimtion,  and  reduces  vascular 
excitement.  Wlien  this  rt'snlt  bns  lievn  brought  about,  the  mcdicitM-s  are  given  in 
smaller  or  less  frequently  repeated  doses,  until  the  necessity  lor  their  exliibiliou 
entirely  ceases. 

Colchicum  is  seldom  of  any  material  benefit  in  this  disease  in  any  of  its  stajsres; 
for,  although  the  disorder  unquestionably  geinially  (mitakes  of  a  rliennmtic  or 
g«iuty  nature,  yet,  as  already  stated,  there  is  rarely  any  litliic  flcid  de|io&it  in  the 
urine,  or  cretaceous  formation  within  the  joints,  and  this  is  pTolial)ly  one,  if  not  the 
prinHpal,  reason  of  the  inetliciency  of  tlie  medicine..  Dover's  powder,  so  highly 
est'iUed  by  some  practitioners  in  the  treattiuMit  itT  chronic  rheumatic  arthritis,  is 
l»otL  bulky  and  naurtcous,  and,  in  every  respect,  inferior  to  the  articles  mentioned  in 
the  preceding  i)aragraph. 

Among  the  more  itri[tortant  topical  remedies  are  leeches  and  fomentations,  medi- 
cated with  acetate  of  lead,  oiiium,  and  aconite.  Local  steam  baths  are  sometimes 
liitihl^-  beneficial,  the  vajwr  being  conducted  by  means  of  a  tube  directly  to  the  in- 
flamed parts.  Cold  applications  are  rarelj'  admissible,  from  their  temlency  to  shock 
the  system  and  to  cause  metastasis.  As  the  disease  declines,  dilute  tincture  of 
iodine  and  steady,  systematic  compression  with  the  bandage  will  be  found  service- 
able;  and,  at  a  still  later  period,  passive  motion  may  be  inslituteil,  the  jiarts  around 
the  joint  being  at  tlie  same  time  well  douched  and  sliampomvl,  to  promote  the  ub- 
8or|ition  of  eiruse<l  tluids  and  the  restoration  of  impaired  funclitm. 

in  the  more  advanced  chronic  forma  of  the  all'ection  the  main  reliance  of  the 
practitioner  must  be  upon  a  projHjr  regulation  of  the  diet,  Avhich  must  be  chietly  of 
a  mild,  farinaceous  eharacter,  with  a  little  wlute  meat  or  fish  at  dinner;  the  preser- 
vation of  the  secretions  by  the  occasional  exhibition  of  a  few  grains  of  blue  mass, 
or  calomel ;  the  steady,  persistent  use  of  iodide  of  iron,  cither  alone  or  in  union 
with  iodide  of  potassium;  and  a  residence  in  a  dry,  genial  climate,  exempt  lnnii 
sudden  and  severe  vicissitudes.  A  sujoHrn  for  scA'cral  months  at  the  Hot  Springs 
of  Arkansas,  wilh  the  daily  use  of  the  warm  baths  obtaiiiaI>le  at  that  place,  often 
proves  Rerviceal)k'.  If  the  general  health  is  miieh  broken,  eod-Hver  oil  with  iron  and 
([uitiine  may  be  required,  the  body  lieiiig  incased  in  Uaunel,  au<l  gentle  exercise  taken 
in  the  open  air,  to  jin-vent  auehylosis,  whii-li  is  always  so  much  favored  bj"  inactivity 
in  all  aitiiular  alfrdions,  of  whatever  character. 

When  the  disease  is  followed  by  permanent  anchylosis,  an  attempt  may  be  made 
to  place  the  corresponding  lindi  in  proper  position  b}-  separating  the  ends  of  the 
bones  by  means  of  the  perforator  and  chisel,  as  advised  in  the  section  on  aneliylosis; 
or,  if  the  case  do  not  admit  of  such  interference,  exclsiiui  miglit  be  practised,  as 
was  done,  although  unsuccessfully,  in  au  instance  of  thi'*  kind,  by  Kidewald.  in 
1770.  His  patient,  a  man,  fd'ty  years  old,  was  in  bad  health  at  the  time,  and  died 
from  the  conjoint  etfects  of  suppuration  and  hemorrhage  after  am[mtatiou,  jicr- 
formed  as  a  dernier  resort.  I  am  not  aware  that  an  operation  for  such  au  object 
has  Ix-eu  employed  by  an}-  other  surgeon,  and  yet  it  is  easy  to  pi;rceivc  that  cases 
might  arise  reixlering  a  resort  to  the  knife  highly  proper. 


CnEONIC  BHEUMATIO  ARTHRITIS  OF  PAttTICtJLAa  JOINTS. 

Although  this  disease  may,  as  already  stated,  occur  in  any  of  the  joints,  it  is 
by  far  most  frequent  in  those  of  tlie  carpus  and  fingers,  where  it  is  alwayH  readily 
recognized  by  the  pain,  stitfness,  and  pprman<>nl  tlistortion  which  it  occasions.  The 
elbow,  wrist,  and  ankle  joints  rarely  auifer  from  it.     When  the  malady  is  constitu- 
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tional,  ilie  sloruo-tluviLMilnr  anil  uciuiiiio-t'lnviciihu'  ailiciilatioiis  are  liable  tn  l« 
iiivjuled,  aiifl  it  ttitn  ufti;i»  requires  mure  tliaii  onliimry  care  and  skill  to  (k'terroinr 
tlu'  diagnosis,  c-spt'ciallj  if  llie  parts  have  receutly  l>et*n  eiOjected  to  local  injur}, 
as  a  \>U)w  or  fall,  tliiis  exciting  iloiibt  an  to  wlietht^r  tlif  affection  ie  one  of 
rheumatism,  dislocation,  or  IVacture.  In  a  jiractical  point  of  view,  however,  it 
is  chiefly  in  the  lower  jaw,  spine,  elbow,  Lip,  and  knee  that  the  disease  is  of  tuurli 
interest. 

Chronic  Jiheumatic  Arthritis  of  (he  Lower  Jaw. — In  the  lower  jaw  the  <li8«ftf«i{ 
f«e(pK'ntly  syraniLtric:d,  nll!ioiii.'li  it  rarely  exists  in  an  equal  degree  on  Itoth  eidet. 
The  snlijects  are  usually  ehk'dy  nn-n,  aflcr  the  fiflielh  jear,  who  have  been  expocci] 
to  all  kinds  uf  hardt»hij)S.  Among  the  earlier  symptoms  is  a  slight  <legree  of  stiHtaess 
in  the  joint,  wliirh  is  soon  sueeeeded  hy  jmin,  ami  by  a  creaking:,  crackling,  or  gr«t\sg 
sensation,  particularly  annoying  dnring  eatiug,  an<l  often  so  loud  »s  to  be  heaidaC 
some  distance.  The  canse  of  this  sensatit/u  is  evidently  an  absence  of  svnoriil 
fluid.  The  condyloid  process  increases  in  size,  and  forms  a  distinct  knob  in  front 
of  the  ear.  The  month  is  opened  with  ditlicully,  mastication  is  greatly  restricted, 
and  the  chin  and  face  are  distorted  from  the  destruction  of  the  articular  emincno;*, 
jdlowing  the  external  pterygoid  rniiKles  to  drag  the  bone  out  of  its  natural  po^^itioo. 
When  both  joints  are  atf'ecled  the  cluu  is  elongated,  but  if  only  one  suffers  the  jaw 
is  thrown  towardij  the  opposite  side,  very  much  as  in  a  tranrnatiu  unilocular  dislo- 
cation. Tiic  pain  is  generally  wor»e  nt  night  than  in  the  day,  as  well  as  in  damp 
tlian  in  dry  weather,  and  there  is  often  considerable  enlargement  of  the  lympLatJe 
glands  of  the  upper  part  of  the  neck.  The  tibrr)-cartilage  is  destroyed  ;  the  8urfaiv( 
of  the  joiut,  divested  of  their  natural  coverings,  nre  of  a  porcellanooos  IiardueMi; 
the  artictilar  euiinences  are  llattened,  if  not  entirely  waste<l;  ainl  the  condyles  wt 
enlarged  aud  disligured. 

The  diagnosis  is  determined  principally  by  the  age  of  the  patient»  the  gnulaal 
changes  in  tiic  joint,  face,  ami  chin,  and  the  symmetrical  character  ot  the  attack. 

Chronic  li/irmnatii'  Aiihfi.lis  of  the  Spine. — This  disease  occasionally  invade*  the 
spine,  especially  the  cervical  and  dorsal  divisions;  the  sulijcets  are  generally  eldorljr 
persons,  and  the  allnck  is  commonl}-  associated  with  the  same  atfectiou  in  otlier 
regions  of  the  body.  The  most  distressing  ftutus  of  the  disease  arc  root  with  to 
the  lower  part  of  the  neck  and  tlic  upper  part  of  the  ba<-k,  where  it  often  caude* 
great  deformity,  the  curvaliiiv  being  a  combination  of  the  posterior  and  lateral 
varieties.  The  trunk,  in  lime,  l)econies  greatly  arched,  and  the  patient  is  unable  Iw 
staml  erect,  or  to  turn  his  head  from  siilu  to  side.  The  earlier  symptoms  axv, 
gradually  increasing  pniu.  and  stiffness,  and  a  crackling  noise  heard  on  uiotiouuf  tbe 
'Blleeted  joints. 

The  diagnosis  rests  upon  the  history  of  tiic  case,  as  the  age  of  the  patient,  the 
absence  of  local  tenderness,  or,  what  is  tantamount  to  this,  the  tolerance  of  tUc 
parts  under  rough  njauipuhainn,  and  the  fact  that  the  ])atient  does  not  cxpcricooe 
any  uinrked  pain  if  the  spiue  be  lotciUly  concussed  through  the  skull  ns  he  sit^i  ujioa 
his  chair. 

Chronic  Bheuiniitir  Arthritis  of  the  Shf>iihi<'r. — When  this  disease  attacks  the 
shonldet",  it  may  come  on  either  as  an  independent  affection,  as  wiien  it  is  canseil  hy 
external  vinjence,  or,  as  is  more  generally  the  case,  it  coexirtts  with  chronic  arthritic* 
of  soijic  oC  the  other  articulations.  Tlie  earlier  symptoms  are,  8tifl^ieji8  of  the  joiut, 
with  H  crackling  seusatiou  on  moving  the  arm,  an  increased  deiKisitof  synovial  fiuiti, 
more  or  less  pain,  especially  at  tiighl,  and  iu  damj>  states  of  the  atmosphere,  aniJ 
gradual  wasting  of  the  deltoid  muscle.  As  the  disease  proceeds,  the  joint  becomes 
more  and  more  ri*j;id,  frtun  the  dryness  of  its  surlacea,  an<l  the  ed'ecta  of  plastic 
deimsils,.  the  shoulder  ]ue.sents  a  wasted  appearance,  the  acromiou  and  coracoid 
processes  stand  out  in  bold  relief,  and  the  movements  of  the  arm  arc  rostriclfd 
within  the  most  narrow  limits.  The  patient  can  still  abduct  the  limb  slightly,  but 
he  finds  it  impossible  to  elevate  it  to  a  hori^^ontal  level,  or  to  carry  it  behind  the 
trunk.  The  head  of  the  humerus  Ls  generally-  a  little  raised,  as  well  as  somewbHt 
nearer  the  ndddle  line  than  natural,  the  scapula  Is  unusually  mobile,  aud  a  remark- 
able depression  exists  at  the  posterior  part  of  the  joint. 

The  diagnosis  is  established  by  the  history  of  the  case.  When  the  disease  is  coo- 
stilutional,  il.s  coexistence  wilh  similar  attacks  in  other  joints  is  bUtlUiently  dcnotirr 
of  its  character.  Whcu  it  is  caused  by  injury,  it  may  be  conlbunde<l  with  inU^rrc- 
losis,  from  which,  however,  it  may  readily  be  distinguished  by  the  crackling  M>aail 
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that  attciidfl  tin-  inoA'ement*  of  the  arm,  ami  liy  the  fftct  that  the  parts  are  much  more 
toUM'tiiit  of  prt'ssure  «iid  rmlc  maiiipiihitiou.  In  ctiries  of  the  joint  the  slightfst 
inotiut)  is  [nwliictive  of  iiiteiiM'  j>riiii,  there  is  more  s^velliiig,  witli  greater  coiiNtitu- 
tional  disturliaiice,  and  Itie  atlecteil  Htriietiires  ultimately  run  into  8U])puratiui),  an 
effect  whieh  is  never  witne.ssed  in  chroiiie  rheiunatic  arthritis. 

When  a  person,  nlieoted  with  tins  disesise,  is  (<<•  unfurttmate  as  to  meet  with  a  f:iU 
or  blow  upon  the  hip,  the  3ur<|eou  uiav  find  it  vei-v  dilUcult,  if  not  impossilik',  unless 
he  is  fully  acquainted  with  the  previous  liistory  of  tlie  ease,  to  deterniitie  whether 
the  fttfeetion  is  one  merely  of  sprain,  fracture,  or  disloeatiiUL 

The  head  ot'the  tuimerus, partially  absorheil,  flattened,  and  tid'c  teulated,  is  denuded 
of  earlilage  at  one  place,  porous  at  nnather,  anrl  ebiiniized  at  n.  third.  In  very  old 
CA6CS  it  freiieruLly  rests  against  the  under  surfaee  oT  the  aeromion  nnd  coracoid  pro- 
cesses, in  a  kind  of  socket  formed  for  its  aeforamndalion.  TheHe  processes  tlicni- 
selves  are  often  arrcntly  ehnnged  ;  sometimes  they  are  nniclt  eidarged  and  roughened^ 
at  other  times  completely  wasted.  The  glenoid  cavity  is  expanded  and  excavated, 
while  its  margin  is  elevated  into  a  sharp,  irregular  ridge.  Sometimes  all  these  parts 
are  sfi|dere<l  together  by  osseous  matter. 

The  soft  strjjctures  around  the  joint  are  mnterially  altered,  the  muscles  are  pale, 
wasted,  and  flabby,  the  long  head  of  the  biceps  is  destioyed,  tlie  tendons  have  a 
xnacernted  appearance,  as  if  tlioir  fibres  were  separated  into  their  original  t'lements, 
and  the  capsular  ligament  is  thickened  and  peiforated, <ir  hy|>erhophied  atone  point 
and  atroiihied  at  another. 

ChroiHo  Rht'umalir  Arlhritix  of  Ihi'  Hip. — This  affection  is  nearly  always  met 
with  in  elderly  persons  laboring  under  the  rheumatic  diathesis.  For  this  reason  it 
frequently  coexists  with  the  same  disease  in  other  parts  of  the  body.  Sometimes, 
however,  it  is  limited  to  one  of  the  hi|vjoints,  and  is  then  generally  caused  either  by 
external  violence,  or  by  suppression  of  the  cutaneous  perspiration.  Falls  and  blows 
upon  the  great  trochanter  occasionally  give  rise  to  it.  Males  are  by  far  its  niofet 
common  subjects 

The  earliest  evidence  of  the  disease  is  a  stitftiesg  in  the  joint,  which  is  genernlly 
most  annoying  in  the  morning  when  the  patient  gets  out  of  bed,  but  which 
graihiall^-  diminishes  after  exercise,  provided  tliis  is  not  carried  to  severe  I'aligue, 
which  always  produces  an  opjiosite  effect.  At  first  there  is  little  or  no  pain, 
but  alter  a  while  this  Iteeomes  a  prominent  and  distressing  symptom.  It  i.s 
either  rUilI  and  aching  or  of  a  gnawing  or  boring  charn<'ter,  and  i.s  most  severe  in 
the  joint  and  in  the  great  trochanter,  from  wliicli,  however,  it  radiates  in  different 
directions,  as  np  into  the  gluteal  region  and  down  aloog  the  lliigh,  often  as  far  us 
the  knee  and  even  the  leg.  It  is  increased  by  nuttioti  and  exercise,  is  worse  at 
night  than  in  the  daytime,  and  is  influenced  by  the  state  of  the  atmosphere.  The 
patient  walks  very  lame,  and,  as  he  supports  the  weight  of  his  body  upon  the  sound 
limli.  the  affected  one  is  drawn  up  in  such  a  manner  as  to  give  it  a  shortened  apfiear- 
ance.  The  font  is  strongly  everted,  the  power  of  rotation  is  lost,  the  buttock  is 
flattened,  the  gluleo-femoral  crease  is  effaced,  the  muscles  of  the  tltigh  aic  attenuated, 
and  a  crackling  setisntiiui  is  perceived  on  moving  the  joint.  The  juitient  cannot  stoop 
when  he  stands,  and  when  .he  sits  fie  is  compelled  to  stretch  out  his  leg.  Tlie  tro- 
chanter is  unusually  [irorainent,  and  [irogression  is  painl'ul  and  restricted.  Great 
shortening  of  the  limb  at  length  takes  place,  often  atuouiiling.  apparently,  to  two 
and  a  half  or  even  to  three  indies,  but,  in  reality,  seldom  exceeding  one-thinl  of  that 
amovnit,  and  depending  matttly  upon  the  wasted  condition  of  the  head  aiiil  neck  "f 
the  thigh-bone. 

The  principal  affections  wiih  which  this  disease  is  liable  to  l>e  confounded  are 
tnVierculosis  and  sciatica.  From  the  fru'mer  it  may  usnally  be  icadiiy  di^tingui^hed 
by  the  fact  that  the  mrdiidy  nearly  always  occurs  in  elderly  subjects,  by  its  frecpicnt 
coexinteuee  witli  similar  attacks  in  otlier  [>:irts  of  the  body,  by  the  |)eculiur  crackling 
sensation  produced  on  moving  the  joint,  by  the  absence  of  heat,  sweiliug,  and 
tendenny  to  supfniration,  by  the  greater  tolerance  of  the  parts  under  rude  uinnipu- 
latinu,by  the  flattening  of  the  nates,  by  the  remarkable  iiroiiiiiienee  of  the  trochanter, 
and  b}'  the  natural  apfiearance  of  the  calT  of  the  leg.  In  sciatica  the  |iain  is  seated 
in  the  sacro-luml^r  region  ;  it  is  generiilly  of  a  neundgie  character,  is  often  very 
severe  at  night,  and  always  extend^  along  the  outer  uuili  [losterior  jnirt  of  the  thigh. 
The  motifiMs  of  the  hip-joint  are  unimpaired,  and  the  limb  retains  it.i  natural  length 
r.nd  direction. 
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The  joint,  ill  tlie  coiifirincij  stage  of  the  disease,  is  greatly  changi-«l  in  it«  strocrlsn. 
Its  surfaces,  completely  deniiLled  of  cartilage,  are  remarkably  altered  in  their  sliapis 
lUid  exiiibit  a  rough,  porcelhineoiis  appearance.  The  head  of  the  femur,  esix-ciallr  it* 
lip,  is  reduced  in  size,  aud  often  worn  down  to  a  mere  stump.  Sometimes  it  is  iinite 
conical.  The  neck  of  the  hf)ne  is  shortened,  unusually  horizontal,  and  eburnizrd. 
The  acetabulum  is  deformed,  scooped  out,  and  scabrous  at  its  margin  The  rniinil 
ligament  is  anniliilateil,  wliile  tlie  capsular  is  thickened  and  perforated,  p»ribll,v 
destroyed,  or  hypertn»iv!ited  and  inlaid  with  bony  matter.  The  niuscle'^  Hroiiud  ilii- 
joint  lire  thin,  jmle,  and  flabby.  In  very  old  cases,  the  articular  surfaces  are  fn> 
queiitly  contUH-lfd  together  by  alalactitcs  and  osseous  bridges. 

The  ciiaiiges  wrought  in  tliis  disease  arc  beautifully  illustrated  in  the  annexed  cut, 
fig.  543.     The  head  of  the  femur  is  greatly  altered  in  shajH?-,  the  neck  is  much  short- 
ened, and    llie  whole  contour  of  thi« 
Fig.  548.  portion  of  the  bone  is  in  an  abnormal 

condition.  The  acel^bnluin  ia  ]n»> 
terially  reduced  in  size,  and  the  hriin 
is  very  rough  and  clevstec]  into  a  high 
ridge. 

Chronic  Rheuviatic  Arthritis  o/thf 
Knee. — This  disease  usually  bcgiunw 
an  ordinary  attack  of  -synoritjs.  Tlw 
pain,  at  first  very  slight.  grnduxUy 
increases,  and  is  generally  m<»st  heFpre 
at  the  inner  part  of  the  joint,  particih 
huiy  over  the  inner  con«lylc.  Th« 
stiffness  progresses  until,  at  length,  (t 
amounts  almost  to  complete  am-liv- 
losis;  the  knee  is  deformed.  aihI 
crackles  when  moved  ;  the  bamstriii}! 
muscles  are  rigidly  contracted;  the 
|.  >  <,^^H  leg  >3  strongly  ex'erted  ;  and  the  tibii 

If    ^^T  '3  partially  <lisloeated  from  the  feniiir. 

The  patella  is  often  considerably  di«- 
jiliieed,  and  foreign  bodies,  or  eartila- 
MTecttof  chroBieBhounuiiicArthriUtoniio  Hip-jotnt.         gtuous  concretions,  luav  wxasjonallv 

be  detected  in  the  joint. 
The  diagnosis  is  b.iscd  upon  the  chroniclty  of  the  disease,  the  absence  of  Bny 
tendency  to  suppu ration,  the  maikeil  eversion  of  the  leg,  the  dislocateil  appearance 
of  the  knee,  the  singular  condition  of  the  ligament  of  the  patella,  which  forms  a 
distinct  band  in  front  <if  the  j<niit,  and  the  tuberculated  slate  of  the  margins  of  llic 
patella  and  of  the  condyles  of  the  femur. 

Tlie  disease  not  unfixMiueutly  appears  at  a  verj*  early  age.  I  have  repeatttllv  wit- 
nessed it  in  children,  especially  iu  boys,  befoif  the  fiileenth  j'ear,  and  in  one  inntance 
as  early  as  the  twelfth. 

Treatment. — To  the  treatment  of  this  aflection,  as  it  occurs  in  these  ditfervnt 
articulations,  little  is  to  be  added  to  what  has  already  been  said  in  regard  to  the 
subject  ill  gencr.al.  The  most  important  internal  remedies,  especially  iu  the  earlier 
stages  of  the  attack,  after  vcuesectirm,  are  mercurial  purgatives  and  ano<lyne  dia- 
phoretics, fi)llowe<l,  in  due  time,  by  a  regular  course  of  alterants,  esi>ecially  the  i(j<li(le 
of  iwt.Tssium.  In  chronic  arthritis  of  the  lower  jaw  the  best  local  means  are  leeches 
and  a  series  of  small  blisters  in  front  of  the  ears.  When  the  disease  attacks  the 
spine,  ilorsal  recumbency  will  be  necessary,  and  should  be  observed  for  a  long  time, 
otherwise  horrible  deformitj^  may  be  the  result.  A  similar  plan  of  treatment,  in 
addition  to  the  use  of  8i)liut8,  will  be  re([uii-ed  when  the  disease  involves  the  hip, 
knee,  or  ankle.  The  elbow  and  forearin  should  be  well  supported  in  a  sling,  when  it 
alfecta  the  shoulder.  Passive  motion,  friction,  shampooing,  douching,  and  electricity 
come  in  play  at  a  later  perio<l  of  the  disease,  and  sometimes  afl'onl  market!  relief. 
Contraclcd  tendons,  muscles, and  a]  oneuroses  are  divirlcd  with  the  tenotome.  When 
the  case  is  of  long  standing,  all  that  can  be  done  ia  to  mitigate  snifering. 
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^m  SECT.  IZ. — ANCHYLOSIS. 

Several  variotiea  of  this  conifilaint  are  mot  with,  .la  the  complete  and  incomplete, 
in  tlie  former  of  which  all  motion  is  nniiiliilnttil,  while  in  tlie  latter  motion  still 
exists,  although  in  a  very  liinited  (legree.  There  in.  another  form  of  fililTness,  in 
which  the  structures  of  liic  joint  retain  their  norma]  characters,  hut  are  prevented 
from  being  exercised  hy  disease  in  the  nei^'lihoriii;^  tissues,  a  circumstance  which  has 
induced  the  division  of  anchylosis  into  true  and  false,  or  into  intra-articiilar  and 
extra-articular.  This  classification  is  not  only  more  philosophical  than  the  other, 
but  is  of  the  greatest  practical  importance,  as  it  leads  to  a  just  appreciation  of  the 
etiology'  of  the  disorder,  and  also,  as  a  necessary  consequence,  to  proj>er  therapeutic 
indications.  The  terms  complete  and  incomplete  refer,  in  fact,  merelj*  to  different 
degrees  of  the  same  complaint,  and  might  be  very  well  replaced  by  the  words  fibrous 
and  osseous,  as  mure  expressive  of  the  true  nature  of  the  anchylosis. 

1.  Iiitra-articu/ar  Anc/tylosis. — Intra-articular  anchylosis  may  be  produced  by 
whatever  has  a  tendency  to  excite  iiiflamination  in  the  synovial  mcnibrane  of  a  joint, 
with  a  deposit  of  plastic  matter  upon  its  free  surface.  Ilcnce  it  mny  arise  fronr  all 
kinds  of  external  injur}',  as  wouufls,  sprains,  blows,  and  contusions ;  the  presence 
of  interarticular  bodies;  luxations,  especially  neglected  ones;  and  fractures  which 
involve  the  joints,  or  are  situated  in  their  immediate  ncighborhtiod.  Gout,  rheuma- 
tism, syphilis,  and  struma  also  act,  as  exciting  causes;  but^of  all  these  causes,  as 
well  as  others  that  might  lie  referred  to,  there  are  none  which  so  fretpiently  occasion 
anchylosis,  permanent  and  irremediable,  as  fractures  and  dislocations.  Protractcil 
disuse  powerfully  disposes  to  the  occurrence  of  stiffhess  of  certain  articulations, 
especially  those  of  the  fingers,  wrist,  and  elbow.  I  am  awiire  that  the  force  of  this 
influence  has  l)een  denied,  but  certainly  not  upon  just  grounds ;  for  exiwrience  has 
shown,  and  my  own  observation  lias  repeatedly  verifie«l  the  fact,  that  this  circum- 
stance alone  is  often  capable  of  producing  anchylosis  of  a  very  obstinate  and  intrac- 
table character.  Such  an  event  need  not  surjirise  us  if  we  reuieniber  that  motion  is 
the  ajypropriatc  stimulus  of  an  articuhition,  and  that  more  or  less  of  this  is  just  as 
uecessar}'  to  its  healthy  action  as  food  is  to  the  stomach,  light  to  the  eye,  or  sound 
to  tlie  ear.  When  motion  is  suspended  for  any  length  of  time,  the  synovial  mem- 
brnne  becomes  dry  and  atitf,  an<],  eventually  taking  on  inflammation,  ponrs  out 
plastic  matter,  which  eH'ectually  obliterates  its  cavity  and  so  induces  permanent  an- 
chjdosis,  on  the  jjrinciple  that  when  the  fimction  of  a  part  is  destroj-ed  ita  structure 
is  essentially  changed  in  its  character,  if  not  completely  annihilated. 

All  joints  are  liable  to  this  variety  of  anchylosis,  but  it  takes  place  much  more 
easily  in  the  gingl\Tnoid  tlirin  in  the  orbicular,  and  among  the  former  it  is  more  fre- 
quentl}'  witnessed  in  the  knee,  elbow,  and  wrist  than  in  iiny  others.  Several  joints 
are  sometitues  iuvolved  in  the  occurrence,  especially  when  it  arises  from  gout,  rlieu- 
inatism,  or  syi)hilis;  and  instances  have  been  noticed  in  wliich  nearly  every  articu- 
lation in  the  body  was  completely  anchylosed,  the  skeleton  forming  almost  oae  rigid 
piec-c. 

Ill  every  case  of  intra-articular  anch3'losi3  a  series  of  alterations  must  necessarily 
lake  place  before  the  loss  of  function  can  be  compfetc.  The  first  step  always  con- 
sists in  the  etTusion  and  organization  of  plastic  matter,  and  the  second  in  the  gradual 
conversion  of  this  matter,  first,  into  fibrous  or  celhilo-tibrous  tissue,  then  into  car- 
tilage, and  finally  into  bone,  the  latter  forming  the  nllimate  Jink  in  the  morbid  chain. 
A  filirous  or  fibro-cellular  anchylosis  generally  terminates,  ut  no  distant  period,  in 
osseous  anchylosis,  the  change  from  one  to  the  other  being  regularly  progressive 
antil  the  process  is  com|ileted,  this  being  the  method  which  nature  adopts  to  elfect 
a  cure  when  any  serious  .lecident  befalls  a  movable  articulation. 

These  adhesions  and  transformations  vary  in  extent,  not  less  than  in  structure 
and  consistence.  Sometimes  they  are  very  limited,  a  considerable  portion  of  the 
synovial  membrane  remaining  sound,  or  being  only  slightly  affected  by  disease,  and 
then  the  connection  between  the  ojtposing  surfaces  is  generally  easily  broken  np,  so 
that  ultimatel}-  ttie  joint  may  regain  ita  origin;d  functions.  In  a  second  .series  of 
cases,  again,  the  fibrous  or  fibro-ligaraentous  bands  are  not  only  more  numerous,  but 
they  extend  from  different  points  of  one  articular  cartilage  to  the  other,  and  thus 
either  obliterate  the  synovial  cavity,  or,  at  ail  evcntK.  completely  destroy  its  useful- 
ness. Finally,  in  a  third  class  of  cases,  the  new  tissue  becomes  the  recipient  of 
osseous  deposits,  which,  gradually  increasing  in  quantity,  in  time  usurp  the  place 
VOL.  I. — iVi 
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Ommoqi  AaehylMU  of  Ihe  Snte-Jolnt. 


of  the  synovial  membrane  ai]<l  cartilage,  and  ultimately  solder  the  ends  of  lh<-  twe 
bones  firmly  together.  Ileuce,  if  a  section  l>e  made  of  what  was  once  the  joint,  tiM 
areolar  and  solid  structures  will  be  found  to  be  inseparably  blended,  their  junctirm 

being  no  longer  indicated  by  tlie  thin  layer  of  co»i 
pact  substimee  which  originally  invested  their  UckIl, 
These  changes  are  well  seen  in  fig.  544.  from  a  sjiect 
men  in  my  cabinet.  The  femur  and  tibia  are  firmlj 
united  to  each  other  and  to  the  patella,  the  ihnt 
forming  one  solid  j)iece. 

Trealmenl. — The  treatment  of  this  variety  of  ftn* 
chylosia  must  vary  according  to  the  nattire  ami  ex- 
/» )  Msuw  ttini  of  "the  tissues  upon  wiiieh  it  depends,  and  alio, 

jL  ■'mt  ^  ^^  inconsiderable  degree,  upon  the  character  of  Un 

^  '^^  articulation.     When  the  case  is  of  recent  st-nmliDg, 

when  the  adhesions  are  weak  and  of  limited  citcut, 
and  when  the  joint  is  not  too  complicated  in  its  etrufr 
ture,  a  reasonable  hope  may  be  entertained  tliat  the 
new  tissues  may  be  broken  up,  and  brought  fnHy 
under  the  action  of  the  absorbents,  bo  that,  iu  doe 
time,  and  with  proper  diligence,  the  function-*  of  tlu 
joint  may  be  measurably,  if  not  completely,  ree^uU 
lisbod.  Under  opposite  circumstances,  howt-ver,  t 
cure  will  uot  only  be  difficult,  but  generally  itapno- 
ti  cable. 

Much  may  be  done  in  most  cases  of  intra-nrticaltr 
anchylosis,  in  the  way  of  prevention,  by  the  stcsdjr 
and  persistent  use  of  sorlwfacienta  and  passive  mo- 
tion. The  attendant  inOammation  having  been  di- 
vested of  its  violence,  the  plastic  dejwsits  must  be  disiwsed  of  before  they  have  An 
opportunity  of  becoming  firmly  organized,  and  the  only  way  in  which  this  can  be 
effected  is  by  frictions  with  stimuhitiiig  lotions,  aided  by  the  cold  or  hot  douche.  Mid 
b^'  rubbing  the  articular  surfaces  gently  against  each  other,  at  first  once  every  fvrty- 
eight  hours,  and  then  once  or  twice  a  da^',  until  all  the  matter  has  been  nl)snrJi«x|. 
and  the  synovial  membrane  has  regained  its  primitive  characters.  Much  more  skill 
and  attention  are  required  in  these  cases  than  the  surgeon  is  usually-  willin2  to 
bestow,  and  it  unfortunately  too  frequently  happens  that  their  entire  mnnagcnimt 
is  confided  to  persons  who  are  wholly'  ignorant  of  the  manner  in  which  it  should  he 
conducted.  The  consequence  is  that  a  great  deal  of  harm  is  common  I}-  done,  which 
It  is  impossible  subsequently  to  rectify  by  any  mode  of  treatment,  however  carefully 
carried  out.  For  the  most  part,  indeed,  the  time  for  successful  iaterpositioD  likt 
gone  b^'  when  the  case  falls  into  judicious  hands. 

When,  through  neglect,  mismanagement,  or  unavoidable  circumstances,  the  moT^ 
inents  of  the  joint  have  become  greatly  impaired,  or  when  the  case  has  alrewlT 
attained  a  certain  degree  of  chronicit3',  instead  of  abandoning  the  patient  to  his  Citf, 
an  attempt  should  be  made  to  break  up  the  adhesions  by  forcible  means,  not  forgtt- 
ting,  however,  that  they  must,  nevertheless,  be  conducted  with  a  certain  dcgn-e  of 
gentleness  in  order  to  prevent  mischief.  The  patient  being  thoroughly  anaesthetizetl, 
the  distal  portion  of  the  limb  is  moved  with  one  hand,  while  the  proximal,  or  that 
nearest  to  the  trunk,  is  firmly  steadied  with  the  other,  at  the  same  time  that  it  resti 
upon  a  smooth,  solid  surface,  so  as  to  afford  a  better  fulcrum  for  the  other  part  to 
move  upon.  Thus,  when  we  wish  to  break  up  the  adhesions  in  anchylosis  of  th« 
knee,  the  thigh  is  firmi}'  pressed  upon  the  table,  while  the  leg,  drawn  away  from  ita 
edge,  is  alternately  flexetl  and  extended  to  as  great  a  degree  as  may  bo  compatible 
with  safety.  In  operating  on  the  elbow  a  similar  procedure  is  adopted,  the  arm 
being  the  fixed,  and  the  forearm  the  movable  point.  Much  muscular  power  is  fre- 
quently required  to  conduct  these  movements,  and  yet  the  greatest  care  must  Iw 
taken  so  to  distribute  this  power  as  not  to  produce  any  mischief.  Xot  long  ago,  in 
one  of  my  cases  at  the  College  Clinic,  I  was  so  unfortunate,  in  attempting  to  remedy 
an  anchylosed  elbow,  as  to  fracture  the  humerus  immediately  above  the  joint,  thie 
accident  being  announced  by  a  loud  snap,  very  different  iVom  the  crackling  uoiso 
which  attends  the  severance  of  fibrous  or  cellulo-fibrous  bands.  The  patient,  ft 
woman  sixtj-five  years  of  age,  had  dislocated  her  elbovr  nearly  three  months  pre- 
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viously,  and  the  bone  had  no  doubt  bot-ome  softened  and  brittle  from  an  extension 
of  the  intlaiumation.     Such  iiii  occurrence  is  not  always  uvoidable;  for  I  am  very 
eure  that  in  the  case  in  question  much  less  force  was  used  than  I  had  often  employed 
on  bimilar  occasions  witliont  any  such  mishap. 
'       The  amount  of  force  and  the  length  of  time  during  which  it  should  be  continued 
I  must  vary  according  to  the  circuiusttinces  of  tiie  case,  especially  the  strength  au<l 
I  extent  of  the  adliesions.     The  efforts  should  always  be  very  gentle  at  first,  and 
gradually  increased  as  the  parts  are  found  to  yield.     If  the  joint  be  tender,  it  inay 
be  necessary  to  spend  a  few  days  in  preliminary  treatment,  as  dieting,  purging,  ancl. 
perhaps,  even  bleeding.     The  subsequent  management  must  be  of  a  strictly  anti- 
phlogistic character,  and  the  repetition  of  the  operation  must  depend  upon  the  effects 
'   of  the  first  trial ;  at  all  events,  it  should  now  be  conducted  with  great  gentleness, 
and  rather  with  a  view  to  n  passive  than  an  active  result.     In  many  cases  it  will  be 
found  advantageous,  after  the  first  efforts,  to  extend  the  joint  by  an  angular  splint, 
worked  by  a  screw,  and  worn  steadily  until  the  object  is  attained,  the  degree  of  ten- 
sion being  regulated  at  will  by  the  patient  himself.     Apparatus  for  fulfilling  these 
indications  is  delineated  in  the  accompanying  sketches.     Fig.  545  represents  Kolb^'s 
contrivance  for  straigtilcning  the  knee  ;  and  fig.  546  that  of  Stromeyer  for  rectifying 
acchylosis  of  the  elbow. 

Of  the  compar.'iUve  liarmlesanesa  of  these  operations  a  good  idea  may  be  formed 
by  the  statistics  furniBhed  by  Professor  Nussbaum,  of  Municb.    Of  110  cases  of 


Fig.  645. 


Flg.54e. 


KoIbC't  Appftrmtos  for  tb«  Kdm. 


Vodlfled  Stronsjer't  SpllDt  for  ih«  Elbow. 


forcible  extension  of  the  knee,  the  condyles  of  the  femur  gave  way  in  .S2,  and  the 
tibia  just  below  the  attachment  of  the  patella  in  7,  and  3'ot  no  evil  results  t-nnucd 
in  a  solitary  one.  I  have  myself  broken  up  anchylosed  joints  in  very  numerous 
instances  wilhont  any  bad  effects.  Neverlheless,  all  such  oi)eratioii8  sliotiUl  l>o  con- 
ducted with  the  utmost  caution,  especially  when  performed  with  the  aid  of  mat^liinery, 
as  they  may  eventuate  not  only  in  fracture  of  the  bones,  either  at  the  articuLation 
or  iu  its  immefliatc  vicinity,  but  give  rise  to  conseciuences  still  more  disaatrous,  as 
violent  iutlaraniation,  erysipelas,  gangrene,  and  even  loss  of  life. 

Finally,  when  it  is  found  that  there  is  no  imssible  chance  of  effecting  a  cure,  but 
that  anciiylosis  is  iuevilable,  every  effort,  coiuf)atilile  with  safety,  should  be  made  to 
place  the  nffected  limb  in  a  situation  most  conducive  to  its  rnliue  usffiilness.  Thus, 
the  hand  should  be  extended  in  a  straight  line  with  the  foreann  in  .nnchylofiis  of  the 
wrist;  the  forearm  bent  at  a  right  angle  with  the  arm  in  anehyhisis  of  the  elbow;  and 
the  arm  bmught  close  to  the  nntero-iateral  aspect  of  the  bndy  in  anchylosis  of  the 
shoulder.  In  anchylosis  of  the  hip,  the  thigh  is  flexed  slightly  u|ton  the  pelvis;  when 
the  knee  is  concerned,  the  leg  is  inclined  somewhat  backwards;  and  in  anchjdosis  of 
the  ankle,  the  foot  is  placed  at.a  right  angle  to  the  leg;  the  parts  being  found  to  be 
most  serviceable  when  held  in  these  several  positions.  Particular  occupations  may, 
however,  render  it  proper  to  deviate  from  these  rules.     Thus,  Mr.  Bryant,  of  London, 
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had  under  liis  charge  a  pnintcr  who  desired  that  his  arm  might  be  anchvlost'd  in  ibf 
straight  position  ;  and  a  turner,  whose  leg,  at  liis  <»wu  request,  was  allow^eU  to  remahi 
at  a  right  angle  witli  the  thigh,  as  he  was  thus  the  better  euabled  to  move  his  whetl. 

Osseous  anchylosis  was  Ibrmerl}'  considered  as  incnrable,  except  by  certain  opem- 
tions,  one  of  which  consists  in  cutting  out  a  V-shaped  portion  of  bone,  as  originall; 
proposed  and  successfully  executed  by  Dr.  John  Uhea  Barton,  in  l,S2fi.  Ilia  patient, 
a  sailor,  twenty-one  years  of  age,  had  lost  the  use  of  his  liijt-joint,  by  an  injury  from 
a  severe  fall  on  shipboard.  The  thigh  was  drawn  up  nearly  at  a  right  ungle  with  llm 
pelvis,  the  knee  projecting  inwards  across  the  sound  limb,  and  tlie  foot  pre»enlin«; 
forwards.  All  attempts  at  correcting  tbe  malposition  having  failed,  a  crucial  iuci- 
siou  was  carried  through  the  integument,  over  the  most  prominent  part  of  tbe 
great  trochanter,  when,  raising  the  flaps  thus  defined,  tlie  muscles  couuected  with 
this  portion  of  the  bone  were  detached,  a  passage  being  thus  nuwle  both  in  front  ami 
behind  the  femur  for  the  easy  introduction  of  the  finger.  With  a  saw  coustract«<l 
for  the  pui^iosc,  the  bone  was  divided  through  the  great  trochanter  and  a  jiart  of  ita 
neck  iji  a  transverse  direction.  The  wound  being  lightly  dressed,  the  limb  was  plaewl 
in  a  fracture  apparatus,  and  the  case  managed  upon  strictly  antiphlogistic  principle*. 
Passive  motion  was  instituted  at  the  end  of  three  weeks,  an<l  repeated,  from  time  to 
time,  for  four  months,  when  the  artificial  joint  bad  acqui«-ed  such  a  degree  of  motinn 
that  the  man  was  able  to  walk  merely  with  the  aid  of  a  :ane.  Tbe  wound  I«fl 
healed,  and  he  could  not  only  rotate  and  abduct  the  foot,  but  carry  it  forwani  ninl 
backward  over  an  area  of  tipwarils  of  twenty  inches.  Gradually,  however,  the  n« 
of  the  new  joint  was  completely  lost. 

For  the  relief  of  bony  anchylosis  of  the  hi|>joint,  Professor  Sayre,  in  1862,  rcmored 
a  segment  of  bone  above  the  small  trochanter,  and  established  a  false  joint.  Some 
necrosis  subsequently  occurred,  but  six  years  afterwards  the  patient  enjoyed  a  ^od 
use  of  the  limb,  lli  a  second  case  there  was  limited  necrosis  up  to  tbe  date  of  tbe 
deatli  of  the  patient  from  lun;^  oomplioations,  six  months  after  the  o]>eration.  «-l«;n 
the  parts  were  found  to  be  f(jrnii5hpd  willi  a  capsular  ligament,  articular  cartilagrs, 
and  a  synovial  membrane.  The  operation  of  Dr.  8ayre  has  been  repeatetl  by  Mr 
Erichaen,  but  with  a  doubtful  result. 

Mr.  William  Adams,  r>f  Loudon,  in  1870,  reported  the  case  of  a  man,  tw^nty-fonr 
years  of  age,  u|)on  whom  he  Find  some  months  previously  successfully  perforuiL<d 
subcutaneous  division  of  the  neck  of  the  thigh-bone  within  the  capsular  ligament, 
on  accouivt  of  anchylosis  of  the  hip-joint  attended  with  extreme  deformity.  Tbe 
instruments  employetl  were  a  long  tenotomy-knife,  and  a  narrow  saw  with  a  cutting 
edge  an  iuch  an<l  a  half  in  length.  After  the  section  of  the  bone,  it  was  necessary  to 
divide  the  tendons  of  several  of  the  femor.al  muscles  in  order  to  straighten  tho  limb. 
The  wound  was  slow  in  healing ;  but  no  severe  inflammation  or  deep  suppuratioD 
followed  the  operation,  and  bou}-  anchylosis,  with  the  limb  in  a  straight  jic^itioii, 
was  obtained.  Subcutaneous  osteotomy  of  the  neck  of  tlje  llngh-bone  has  also,  sincv 
Mr.  Adams  led  the  w.ay,  been  successfully  performed  by  Jessop,  Jowers,  Jordan,  ami 
Hardie,  two  of  the  cases  having  occurred  in  the  practice  of  the  first  of  thesr  sur- 
geons, while  the  operation  terminated  fatally  from  pyemia  in  tlie  liands  of  Mr.  Croi\, 
who  performed  it  on  account  of  fibrous  anchylosis,  in  a  boy,  eight  years  of  age. 

The  operation  of  Dr.  Barton,  above  described,  was  modified  by  liini,  tn  18^, 
in  such  a  manner  as  to  render  it  particularly  applical)le  to  the  relief  of  deformity  of 
the  lower  extremity,  dependent  upon  anchylosis  of  the  knee-joint.  The  case  wa.><one 
of  complete  bony  anchylo.sis,  in  a  medical  m.-ju  whose  leg  was  flexed  nearly  at  a  right 
angle  with  the  thigh,  and  wlio  reeovt^red  with  an  excellent  use  of  his  limb. 

The  operation,  as  performed  by  Dr.  Bartoi>,  consists  of  four  distinct  stages.  In 
the  first,  a  triangular  flap  is  formed  of  the  soft  parts  in  ftont  of  the  limb,  c<MisiM- 
ing  of  the  integument  and  the  extensor  muscles,  by  making  two  horizontal  vii<i- 
sions,  one  just  above  the  superior  border  of  the  patella,  and  tlio  other  two  Inchw 
and  a  Iialf  higher  up,  down  to  the  bone.  This  flap,  which  has  a  broad  lia*r  un 
the  inside  of  the  thigh,  is  then  dissected  up,  and  held  out  of  the  way.  The  next 
step  is  to  remove  a  V-shaped  portion  of  tho  femur,  which  is  easily  done  with  • 
narrow  saw,  care  being  taken  not  to  divide  the  Iwne  completely,  for  icar  of  injtirin^ 
the  popliteal  artery,  as  happened  in  a  case  reported  by  Professor  Ried,  of  Jen*. 
In  the  third  stage  tho  bone  is  fractured  by  gently  flexing  the  limb ;  and,  lastly, 
the  flap  is  replaced  and  secured  by  suture.  The  dressing  is  complete<l  by  pattinf 
the  limb  upon  a  double  inclined  plane,  where  it  is  retained  for  the  next  too  day*, 


or  until  the  ends  of  the  broken  bone  are  envi^loped  in  plastic  matter,  wbeii  it  is 
placed  nearly  in  the  straight  position,  in  a  suitable  apiiaratiis  for  insuring  quietude. 
The  patient  is  usuuUy  ahle  to  rise,  and  walk  about  on  crutches,  in  six  weeks. 

The  sawing  of  the  bone  constitutes  one  of  the  leading  objects  of  interest  in  this 
operation  ;  if  the  wedge-shaped  piece  is  loo  large,  there  is  a  possibility  of  non-iniion, 
whereas,  if  it  is  too  small,  it  uiaj'  i)e  impracticable  to  straighten  the  limb  sunicicntly. 
In  order  to  avoiil  these  contingencies,  idl  that  is  necessary  is  to  measure  the  angle 
of  deformity,  and  then  to  saw  out  a  portion  of  bone  equal  to  tiic  complement  of  that 
angle.  The  adjoining  cut,  fig.  547,  will  afford  a  better  idea  of  the  nature  of  the  ope- 
ration than  any  description  of  it,  liowever  elaborate. 

Dr.  J.  Kearney  Kodgers  modified  this  operation  by  connecting  the  ends  of  the  bone 
with  silver  wire,  on  the  8uj)positJon  that  the  procewling  would  tend  to  expedite  their 
reunion.     Such  a  measure,  however,  is  bardl3' 

required  if  proi)er  care  be  taken  to  keep  the  limb  Pig.  547. 

well  secured  during  the  after-treatment. 

Of  14  cases  of  this  n|)eration,  of  which  the 
results  have  transpired,  I'l  recovered  and  2  per- 
ished, respectively  of  hectic  irritation  and  ex- 
haustion. The  success  would  thus  seem  to  be 
eminently  flLittcring. 

In  1844,  Dr.  Gurdon  Buck,  of  New  York,  in 
a  case  of  complete  synostosis  of  the  knee  with 
the  limb  at  a  right  angle,  so  modtBcd  and  ex- 
tended the  procedure  of  Dr.  Barton  as  to  remove 
the  condyles  of  the  femur,  the  head  of  the  tibia, 
and  the  patella,  in  a  weJge-sliaped  piece,  thereby  Burton'*  up«niitoQ. 

bringing  the  leg  almost  in  a  straight  position. 

The  patient,  a  man  twenty-two  years  of  age,  suffered  considerably  from  subsequent 
inflammation  and  su])puration ;  but  at  the  end  of  six  months  the  L<ony  union  at  the 
knee  was  lirni,and  the  limb  shortened  five  inches.  This  operation  has  been  practised 
in  12  cases,  of  which  2  proved  fatal  from  pyemia.  The  best  result  obtained  from  it 
was  in  a  case  reported  by  Dr.  Heuser,  in  which  firm,  osseous  uniun  took  place  in  ten 
weeks,  the  man  Ijcirig  afterwards  able  to  pursue  his  vocation,  of  a  chamois  hunter. 

An  operation  for  the  relief  of  bony  anchylosis  of  the  knee,  based  n]jon  the  same 
principles  as  that  of  Dr.  Barton,  but  ditferiiig  from  it  in  some  essential  particnlai-s, 
was  performed  by  Professor  Pancoast  at  the  Clinic  of  the  Jefferson  Medical  College 
in  the  winter  of  1S59,  the  patient  being  a  3'outh  on  whom  extension  had  previously 
been  tried  in  vain.  It  consisted  in  perforating  with  a  stout  gimlet  the  femur  snb- 
eutaneousl}^  through  a  single  opening,  at  half  a  dozen  points,  just  above  the  knee, 
and  then  forcibly' breaking  the  bnne.  'I'iie  limb  was  placed  in  apiiropriatt?  apparatus, 
the  upper  end  of  the  inferior  fragment  forming  an  angle  with  the  a])ex  projecting 
into  the  ham.  A  large  abscess  fornied  at  the  seat  of  fracture,  btU,  with  this  excep- 
tion, the  case  progressed  favoralily,  and  the  boy  made  a  good  recovery,  the  foot 
coming  down  well,  ami  the  limb  being  nearly  as  straight  as  could  be  desired  in  such 
a  condition  of  the  knee-joint.  In  a  case  in  the  hands  of  J'rofessor  Agnew  extensive 
suppuration  also  ensued,  but  the  lad,  after  much  sutiering,  finall)'  got  well. 

An  operation  similar  to  the  above  was  performed  by  Professor  Brainard,  in  1860, 
upon  a  man  twenty-three  years  of  age;  but  in  this  case  the  femur  was  dividefl  through 
its  condyles  by  means  of  a  perforator.  The  patient  recovered  with  a  good  limb.  In 
a  second  ease,  one  of  false  anchylosis  of  the  knee,  the  patella  was  detacherl  siibcu- 
laneously  from  the  femur  and  tibia,  and  excellent  motion  of  the  joint  obtained. 

The  operation  of  perforating  the  femur  sulicutaneously,  and  then  forcil>ly  fractur- 
ing tlie  bone,  has  been  performed  onl}',  so  far  as  I  know,  in  4  instances,  all  of  which 
recovered  with  useful  limbs. 

In  1861,  I  extended  these  scdjcutaneous  operations  to  perforation  of  the  joint 
itself,  with  disruption  of  the  osseous  adhesions  between  the  bones  entering  into  its 
composition.  The  instrnraent  with  which  the  operation  is  conducted,  exhibited  in 
fig.  548,  consists  of  a  shafl  of  well-tempered  steel,  four  inches  and  a  half  \n  length, 
the  point  of  which  is  one-sixth  of  an  inch  in  breadth,  and  presents  ou  each  Hide  an 
oblique  groove  with  cutting  edges,  so  that  it  acts  as  a  gouge  as  well  as  a  drill.  This 
is  fitted  into  a  firm  handle,  its  proximal  extremity  being  large,  smootli,  and  rounded, 
80  as  to  rest  comfortably  iu  the  palm  of  the  hand.     Iti  some  instances  the  bony  con- 
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nections  are  so  firm  as  to  resist  the  action  of  the  drill,  in  which  eresnt  a 
narrow,  sharp-pointed  chisel  maybe  substituted  for  it.  Whatever  may  le 
the  form  of  instrument  used,  great  caution  must  be  exercised  in  opemting 
on  the  posterior  surfncc  of  the  joint,  lest  it  slip  and  injure  the  popliteal 
vessels.  Althougli  this  accident  haa  not  occurrcfl,  it  is  well  foe  the  sur- 
geon to  remember  tliat  the  vessels  may  be  endangered  by  the  csreI«M 
use  of  the  perforator. 

The  following  case,  transcribed  from  my  clinical  records,  exempliflw 
the  mode  of  perfcTrming  the  operation,  the  trifling  suffering  which  gene- 
rally follows  it,  and  the  afler-treatmont.  A  roan,  twenty-two  yearn  of 
age,  was  admitted  into  the  hospital  of  the  Jefferson  Medical  College,  an 
the  30th  of  October,  1861,  on  account  of  l)ony  anchylosis  of  the  left  kwee, 
the  leg  Iwing  flexed  at  nearly  a  right  angle  with  the  thigh.  Nine  yuan 
previously,  while  engaged  in  mowing,  he  accidentally'  opened  the  joint 
with  a  scythe,  the  injury  being  followed  by  violent  inflammation  and  con- 
stitutional disturbance.  During  his  prolouge<l  confinement,  the  limbwa« 
placed  in  a  ver3'  bent  position,  in  which  it  became  stiffened,  com[)clling 
him  to  use  a  crutch.  A  scar  marked  the  site  of  the  original  wound,  anrl 
the  integument  about  the  joint  was  indurated,  and  the  seat  of  the  cica- 
trices of  old  sinuses. 

The  diagnosis  was  synostosis  of  the  knee,  and  was  based  on  the  abao 
lute  immobility  succeeding  traumatic  inflammation,  a  fixed  state  of  tb« 
patella,  a  sensation  to  the  touch  of  thorough  consolidation  of  the  articu- 
lation, the  absence  of  tension  and  resistance  of  the  flexor  muscles  on  attempts  nt 
forcible  extension,  and  freedom  from  pain  both  in  front  iind  behind  the  joint  during 
similar  efforts. 

Chloroform  having  been  administered,  a  longitudinal  incision,  hardly  half  an  inch 
in  length,  was  made  over  the  outer  surface  of  the  knee,  near  its  middle,  in  a  line  with 
the  groove  between  the  head  of  the  tibia  and  the  external  cond3"le  of  the  femur,  down 
to  the  two  bones.  Through  this  opening  the  drill  was  introduced,  and  passed  on  to 
the  opposite  side,  when  it  was  moved  about  in  such  a  manner  as  to  cut  through  and 
break  down  the  osseous  connections  between  the  femur  and  the  tibia  on  the  ono, 
hand,  and  the  fenuir  and  the  patella,  on  the  other.  The  union  was  exceedingly  firm; 
but,  after  much  difhculty,  it  was  flnallj'  overcome,  and,li3'  forcibU  extension  "of  the 
limb,  the  parts  yielded  with  a  crackling  noise.  The  small  wound  was  carefully  closed 
with  two  twisted  sutures  and  collodion,  and  a  roller  carried  from  the  toes  to  witbiira 
short  distance  of  the  groin.  The  leg  was  bi'ought  to  an  angle  of  about  4.5'-'  with  the 
thigh,  and  laid  in  an  easy  position  upon  its  outer  surface,  a  thick  pillow  being  plaoed 
behind  the  knee.  No  blood  was  lost  in  the  operation,  and  not  a  particle  of  pain  wts 
exiierienced.  Half  a  grain  of  sulphate  of  morphia  was  administered  as  soon  as  the 
effects  of  the  anaesthetic  had  passed  off,  and  recumbency,  light  diet,  and  cooling 
drinks  enjoined. 

No  constitutional  disturbance  followed  the  procedure,  the  entire  immunity  from 
suffering  being,  doubtless,  due  to  the  fact  that  the  natural  structures  of  the  joint  had 
been  completely  destroyed.  For  four  days  the  limb  was  allowed  to  remain  perfectly 
quiescent,  when  an  extending  ai»paratu3  was  applied,  and  the  leg  was  straiglit«ued 
daily  several  degrees.  On  the  tenth  day  the  dressings  were  removed,  when  the  wound 
was  found  to  be  perfectly  united,  and  at  the  expiration  of  three  weeks  the  patient 
was  permitted  to  go  about  on  crutches.  In  the  sixth  week  he  was  discharged  welL 
At  this  time  bony  union  was  firm,  the  knee  being  slightly  flexed,  and  the  leg  short- 
ened one  inch.  The  adjoinmg  sketch,  fig.  549,  from  a  photograph,  exhibits  the  ap- 
pearance of  the  limb,  two  years  after  the  operation.  The  muscles,  it  will  be  [ter- 
ceived,  are  as  plump  and  well  developed  as  in  the  sound  member. 

This  operation  has  been  done  successfully  in  six  instances,  four  having  occurre*! 
in  my  own  practice.  In  two  of  tiie  latter  preliminary  division  of  the  hamstring  ten- 
dons was  demanded,  and  in  all  firm  bony  union  was  procured  with  about  one  inch 
of  shortening,  which  was  deemed  advisable  to  render  locomotion  less  awkward.  The 
treatment  was  not  any  longer  than  that  required  for  simple  fracture  of  the  femur, 
the  mean  duration  of  confinement  in  bed  having  been  twenty-three  d.iys,  and  the 
average  length  of  time,  in  which  the  patient  was  unable  to  walk  witliout  artificial  aid, 
ten  weeks.  In  only  one  instance  was  the  resulting  traumatic  fever  alarming,  and 
its  occurrence  could  only  be  referred  to  the  fact  that  the  synostosis  w.ts  not  complotd. 
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Fig.  549. 


The  operation,  indeed,  should  only  ho  performed  when  the  anfih^'losia  is  osseous 
!  throughout,  as  this  renders  the  joint  perfectly  tolerant  of  rough  interference.  In 
;  such  cases  the  sj'novial  im-rabrnnc  and  cartilages  .ire  destroyed,  nnd  the  bones  form- 
;  ing  the  articulation  are  lirudy  soldered  together,  as  it  were,  into  one  continuous  piece, 
'     as  in  fig.  544,  page  1090.    Under  ordinary  cireunistjinces,  where  the  bond  of  union  is 

soft,  or  the  anehylo.si8  false,  and  the  least  particle  of  motion  is  preserved,  so  rude  a 

procedure  woulcl  Ikj  attended  with  great  risks,  if 

not  followed  by  fatal  results,  and  could  not  be 

too  strongly  condemned. 

2.  Extra-art ieular  A  nchrjlosis. — In  extra-articu- 
lar anchylosis,  the  8puriou.<»  aucbyhwis  of  some 
auttiors,  the  articular  structures  ri'taiu,  at  least 
for  a  time,  tiieir  normal  characters,  but  their 
functions  are  impaired  or  suspended  by  the  dis- 
eased condition  of  the  surrounding  parts.  Several 
distinct  causes  may  induce  such  a  result,  of  which 
muscular  contraction,  vicious  cicatrices,  osseous 
deposits,  and  the  pressure  of  new  growtlis,  or 
aneurismal  tumors,  and  paralysis  of  the  articular 
muscles,  are  tbe  most  common  and  efficient. 

a.  Of  the  several  causes  here  enumerated  as 
capable  of  producing  rigidity  of  a  joint,  perma- 
nent contraction  of  the  muscles  and  tendons, 
which  naturally  influence  and  control  its  move- 
ments, is  the  most  frequent.  Examples  of  this 
are  constantly  met  with  in  gout,  rheumatism, 
fr.*\cturcs,  anil  dislocations,  where,  from  an  exten- 
sion of  the  inflammation  which  attends  these  dis- 
eases and  accidents,  motion  is  greatly  impeded, 
if  not  completely  destroyed,  by  this  occurrence. 
The  influence  exerted  by  permanent  contraction 
of  the  muscles  is  well  illustrated  in  club-foot  and 
analogous  distortions,  where  the  joints  are  not 
only  crippled  in  their  functions,  but  greatly 
ch.tnged  in  their  form  and  relations,  giving  the 
limb  that  peculiar  aspect,  from  the  resemblance 
to  which  it  derives  its  name.  Similar  etfecls  may  be  caused  by  the  contraction  of 
tbe  aponeuroses. 

3.  Secondly,  a  joint  may  become  stiff  from  a  vicious  cicatrice,  as  that,  for  instance, 
of  a  burn  or  scald.  The  tendency  of  the  new  substance  is  to  continue  to  contract 
until  in  many  cases  it  produces  tbe  most  hideous  deformity,  stretching  the  soft  parts 
to  their  utmost  capacity,  and  drawing  llie  neighboring  articular  surfaces  completely 
out  of  their  natural  position.  The  morbid  adhesions  formed  alter  ulcerative  ptyalism 
generally  give  ri.sc  to  distressing  and  often  irremediable  anchylosis  of  the  temporo- 
maxillary  articulation. 

•y.  In  gout,  rheumatism,  and  other  affections,  as  well  as  in  certain  accidents,  the 
motions  of  the  joints  arc  occasionally  destroyed  by  the  formation  of  osseous  bridges, 
extending  across  the  articulation  from  one  bone  to  the  other.  Such  an  occurrence 
is  most  frequently  met  with  in  the  Bacro-itiac  sympljyses,  and  in  the  joints  of  the 
vertebra?;  it  sometimes  occurs  also  in  the  more  perfect  joints,  especially  the  gingly- 
moid.  In  fractures,  followed  by  exuberant  callus,  the  muscles  and  tendons,  in  the 
vicinity  of  the  neighboring  joint,  mny  Ijc  so  completely  imprisoned  by  the  new 
matter  as  to  cause  anchylosis  of  the  worst  kind. 

b.  Anchylosis  may  be  produced,  in  greater  or  less  degree,  by  the  development  of 
various  kinds  of  tumors,  or  morbid  growths,  in  the  neigliborhor«d  of  an  articulation, 
or  in  direct  contact  with  it,  interfering  with  its  functions,  and  ultimately,  if  not 
removed,  perhaps  annihilnting  them.  Thus,  an  aneurism  of  the  ]>opliteal  region  may 
cause  stiflhess  of  the  knee,  and  an  osteosarcoma  of  the  jaw,  partial  anchylosis  of  the 
temporo-maxillary  joint. 

•.  Finally,  paralysis  of  the  muscles  of  a  joint  may  induce  a  certain  degree  of 
anchylosis  ;  cases  are  constantly  oKserved  where,  from  long  disuse  of  an  articulation 
from  this  cause,  its  functions  are  permanenth'  lost.     The  shouUler-joint  frequently 
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hecomes  stilf  and  useless,  from  palsy  of  the  deltoid  interfering  with  its  QStnnl 

movements. 

It  is  extremely  probable  that  the  most  of  the  causes  here  enumerated  may,  if  long 
coutiiuied,  iudiice  pcrmauent  anchylosis,  in  consequence  of  the  operation  of  iI*b 
general  pathological  law,  that,  wlien  a  part  ceases  to  perform  its  functions,  it  gnulu- 
illy  degenerates,  and  is  ultimately  completely  deprived  of  its  characteristic  attri- 
butes. Nature  abhors  everything  that  is  useless,  and,  when  a  joint  is  once  renilerwl 
passive,  the  S3'novial  membrane,  losing  its  secreting  faculty,  becomes  dry,  and  is  at 
lenfTlh  converted  into  Ulirous  or  libro-cellular  tissue. 

The  treatment,  of  extra-articular  anchylosis  must  be  regnlated  by  our  knowledge 
of  tlie  nature  of  the  exciting  cause,  which  should,  therefore,  always  be  clearly  asc-er- 
taiucd  Ijefore  an  attempt  be  made  to  interpose  any  curative  agents.  Thus,  if  it  be 
fuimd  to  dejKjnd  upon  contraction  of  the  muscles,  tendons,  or  aponeuroses,  whether 
singly  or  unitedly,  the  onh-  I'cmcdy,  in  confirmed  -cases,  is  their  subinit.i  ■vi- 

sion; whereas,  in  recent  cases,  it  may  often  be  relieved  by  a  course  of  frit  h- 

ing,  and  passive  motion,  aided  bj'  gentle  exercise  on  the  partof  the  patient.  Vicious 
cicatrices  must  be  cut  out,  and,  if  possible,  replaced  by  new  substance  ;  such  a  pro 
cedure,  however,  is  not  alwaj's  practicable,  and,  therefore,  most  cases  of  this  descrip- 
tion proceed  from  bad  to  worse  until  the^-  are  rendered  whoU}'  irremediable.  Oaso 
ous  bridges,  circles,  or  bauds  may  occasionajly  be  removed  with  the  saw  and  pliers; 
morbid  growths  are  exsected,  or,  as  in  aneurism, the  artery  leading  to  it  is  tied;  aod 
paralysis  of  the  muscles  is  relieved  by  stimulating  frictions,  the  cold  douche,  »bani> 
pooing,  and  elcctricit}-,  the  general  health  being  at  the  same  time  improved  by  tonicti 
alterants,  and  exercise  in  the  open  air- 


BEOT.  X. — NErHALQIO  AJTD  HTSTERIOAL  AFFECTIONS. 

The  joints  are  occasionally  the  seat  of  neuralgia,  although  not  nearly  so  often  u 
is  generally  imagined,  cs|)ecially  if  it  be  regarded  as  an  independent  lesion.  As  i 
com|)lication  of  coxalgia  and  other  articular  alfections  it  is  sulllciently  frequent.  It 
is  not  improbable  tliat  in  many  of  the  cases  in  which  it  is  referred  to  the  joint*  it  it 
in  realil3'  situated  altogether  exterior  to  them,  in  the  structures  inimediateh'  around, 
and  not  in  those  directly  concerned  in  their  composition.  Its  most  common  gilei 
by  far  are  the  knee  and  hip.  As  an  independent  affection,  neuralgia  is  most  freijuent 
in  young,  delicate,  nervous  females,  soon  after  the  appearance  of  the  menses,  of  the 
derangement  of  which  it  is  occasionally  an  exponent.  No  periwl  of  life,  tempera- 
ment, habit,  or  occupation,  however,  is  exempt  from  it.  The  attacks  are  sometimes 
strictly  periodical,  precisely  like  those  of  an  hilermltteut  fever,  coming  and  going 
regularly  once  a  day,  or  every  forty-eight  hours;  but  more  frequently  they  art 
irregular,  the  patient  being  tormented  nearly  incessantly,  the  pain  being  now  sliglit, 
now  severe,  and  tlieu,  perhai>s,  again  entirely  alisent,  though  never  very  long  at  one 
time.  The  paroxysms  are  often  coincident  with  neuralgia  in  other  parts  of  the  body, 
alternating  with  it,  usurping  its  place,  or  going  on  with  it  simultaneously.  The  pain 
is  either  of  a  dull,  heavy,  aching  character,  or  sharp,  lancinntiug,  and  dar'  j 

about  in  fits  and  starts,  in  ditl'crent  rjirections,  almost  with  the  rapidity  ol  .  _  :^. 
It  is  usually  attended  with  more  or  less  soreness  and  tenderness  on  pressure,  uu^liun, 
and  percussion,  and  sometimes  with  a  slight  degree  of  tumefaction  or  pullincss  of 
the  parts  around  the  atlected  joint,  which  often  entirely  disappears  in  the  inU-rvnls 
of  the  attacks.  Motion  also  is  usually  somewhat  impeded,  and,  when  the  hip  ii 
involved,  there  may  even  be  considerable  deformity  of  the  lower  part  of  the  spine 
and  of  the  pelvis.  In  the  more  aggravated  cases  the  whole  limb  ma^-  be  swollen, 
tender,  and  disabled  ;  and  then  there  is  commonly  also  a  sense  of  numbness,  exteoil* 
itig  to  the  very  extremity  of  the  member.  The  general  health  is  not  always  appre- 
ciably affected  ;  often,  however,  there  is  marked  disorder  of  the  digestive  organs, 
with  a  sallow  state  of  the  skin,  headache,  constipation,  and  derangement  of  the  renal 
secreliou.  In  the  female  the  symptoms  are  often  of  an  hysterical  character,  ami  are 
liable  to  frequent  exacerbations  in  consequence  of  the  peculiar  slate  of  thf  niind, 
which  is  generally  morbidlj'  sensitive,  imd  absorbed  in  8elli:>hneS8  and  disagrei'able 
forebodings. 

It  is  of  great  moment  to  discriminate  carefiilly  between  neuralgic  and  other 
affections  of  the  joints,  inasmuch  as  a  wrong  diagnosis  may  lead  to  serious  errors 
in  practice,  inducing,  perhaps,  the  employment  of  harsh  measures  where  gentle  alone 
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are  required ;  or,  on  the  other  hand,  allowing  the  patient  to  move  about  and  exercise 
the  joint  when  he  ought  to  observe  the  most  perfect  quietude.  In  general,  the  history 
of  the  case,  the  peculiar  nature  of  the  pain,  the  suddenness  of  the  attack,  the 
absence  of  constitutional  disturbance,  and  the  perfect  freedom  of  motion  of  the 
affected  joint,  when  the  surgeon  takes  hold  of  tl»e  limb  and  attempts  to  carry  it 
about  in  different  directions,  especially  when  the  patient  is  under  the  influence  of 
chloroform,  will  serve  to  distinguish  it  from  organic  disease  of  the  articulations. 
When,  however,  there  is  any  doubt  respecting  the  real  nature  of  the  complaint,  the 
examination  should  be  repeated  again  and  again,  and  varied  in  every  possible  manner, 
so  as  to  elicit  the  true  state  of  the  case.  In  many  instances  the  best  diagnostic  is 
the  success  or  failure  of  antineuralgic  remedies. 

The  hysterical  form  of  this  affection  appears  to  be  much  more  common  in  England 
than  in  America,  where,  judging  from  personal  observation,  it  is  quite  infrequent 
both  in  town  and  country.  Sir  B.  C.  Brodie,  who  was  the  first  to  call  attention  to 
it,  declares  that,  among  the  higher  classes  of  society  in  London,  at  least  four-fifths 
of  the  female  patients,  supposed  to  labor  under  disease  of  the  articulations,  labor 
merel}'  under  hysteria.  The  pain  is  generally  excessively  severe  ;  it  is  aggravated 
by  the  slightest  motion  and  pressure,  and  is  usually  confined  to  one  particular  spot, 
from  which,  however,  it  is  liable  to  shift  to  other  points.  It  is  frequently  associated 
with  exquisite  morbid  sensibility  of  the  surface,  and  is  commonly  located,  not  in  the 
joints,  but  in  the  parts  around  them  ;  often,  indeed,  apparently  iu  the  skin,  or  in  the 
skin  and  muscles.  Spinal  irritation  often  exists,  the  extremities  are  cold,  the  pulse  is 
small  and  feeble,  the  countenance  is  pale,  the  breathing  is,  at  times,  much  embar- 
rassed, the  bowels  are  irregular,  and  the  stomach  is  oppressed  with  flatulence.  The 
disease  is  most  common  in  young  girls  soon  after  the  age  of*  puberty. 

Intense  pain  is  sometimes  experienced  in  the  joints,  especially'  in  the  ilio-femoral, 
as  a  result  of  endometritis.  A  probe  introduced  into  the  womb  causes  excessive 
suffering,  darting  with  the  rapidity  of  lightning  into  the  hip,  groin,  and  pelvic  region. 
Occasionally  a  certain  amount  of  tumefaction  exists,  but,  generally,  the  parts  have  a 
perfectly  normal  appearance,  and  hence  the  true  nature  of  the  case  is  seldom  fully 
comprehended  by  the  professional  attendant. 

In  the  treatment  of  articular  neuralgia  the  first  object  should  be  to  ascertain,  if 
possible,  the  nature  of  the  exciting  cause,  and  then  to  direct  our  remedies  accord- 
ingly. Attention  to  the  diet,  bowels,  and  secretions  should,  throughout,  be  kept 
prominently  in  view.  The  malady  very  often  has  its  origin  in  a  vitiated  state  of  the 
alimentary  canal,  or  in  the  suppression  of  some  important  habitual  discharge,  by 
correcting  or  restoring  which  the  symptoms  frequently  disappear  without  any  further 
effort.  In  general,  however,  antineuralgic  remedies,  properly  so  called,  will  be 
needed,  and  of  these  the  best,  uncjuestionably,  are  quinine,  strj'chnia,  and  arsenious 
acid,  in  doses  varying  from  three  to  five  grains  of  the  first,  with  the  sixteenth  of  a 
grain  of  the  second,  and  the  tenth  of  a  grain  of  the  last,  three  times  daily.  When 
there  is  marked  evidence  of  anemia,  iron  may  be  advantageously  combined  with 
these  articles.  If,  on  the  other  hand,  the  patient  is  plethoric,  from  the  sixth  to  the 
eighth  of  a  grain  of  tartar  emetic  may  be  added  to  each  dose,  with  a  view  to  its 
relaxing  and  diaphoretic  effects.  Morphia  also  forms  a  valuable  adjuvant,  and  can 
rarely  be  dispensed  with.  Colchicum  often  proves  very  serviceable,  affording  prompt 
relief  when  everything  else  fails.  It  is  particularly  valuable  when  the  disease  par- 
takes of  a  rheumatic  or  gouty  character. 

As  topical  remedies  the  most  reliable  are,  soap  liniment,  with  a  liberal  addition 
of  laudanum  and  chloroform,  kept  constantly  upon  the  part  with  a  piece  of  flannel ; 
the  steam  of  hot  water,  conveyed  to  the  joint  from  a  tube  connected  with  a  boiler 
near  the  bed ;  frictions  with  atropia,  veratria,  or  aconite  ointment ;  and  the  employ- 
ment of  electricity.  Leeches  may  be  used  when  the  articulation  exhibits  evidence 
of  being  inflamed,  although  they  will  generally  be  found  to  afford  only  very  tran- 
sient relief.  Motion  of  the  affected  limb,  especially  in  protracted  cases,  is  usually 
highly  beneficial,  and  should  not  be  neglected. 

In  the  hysterical  variety  of  the  disease  assafcetida  and  valerian  often  prove  highly 
efficacious,  especially  if  combined  with  chalybeate  tonics.  When  the  disease  is 
associated  with  disorder  of  the  menstrual  function,  great  advantage  will  generally 
accrue  from  an  occasional  aloetic  purge  and  the  steady  use  of  the  compound  iron 
mixture.    Bromide  of  potassium,  in  large  doses,  is  an  excellent  remedy,  particularly 
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serviceable  in  cases  attended  with  loss  of  sleep  and  general  nerTOos  disorder.  Chloral, 
too,  often  affords  great  and  immediate  relief.  In  many  cases  these  two  articles  may 
be  advantageously  exhibited  together.  The  cold  bath,  change  of  air,  residence  at 
the  sea  shore,  and  exercise  on  horseback,  will  sometimes  be  highly  efficacious.  Brodie 
relates  a  number  of  cases  in  which  the  disease  was  almost  cured  by  an  accident,  as 
a  fall  or  blow  upon  the  affected  articulation.  The  sufTeriug  of  the  joints,  occasioned 
by  endometritis,  always  promptly  disappears  upon  the  removal  of  the  ezcitiug 
cause. 
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